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Dr C. ]. Hickman, 15 

Appointment of Dr G W. Hutchinson as lecturer In physics, 15 

Appointment of Dr, T. S. Vest es lecturer in chem d 

Appointment of R. Humphreys as lecturer in civil en neering, 15 

Ba cor apa of Dr Ingeborg Gurland as lecturer in educatlon—child 

uv 


elopr ent, 15 

Appointment of C. J Phillips as lecturer [n educatlon—peychology, 15 

Establishment of a gute courte In coal preparation, |5 

Grant of £1,500 a year for three years by pas done to the 
Department of Phermacclogy, for Into the chemistry and 
nutritional value of cereals, 15 

Appo nement ofDr. D G Tucker to the chur of electrical enginearing, 


Appointment of Prof D. G Cacchende to a chelr of microbiology, 962 
eu of reader in chemical engineering conferred on Dr. S. R. M. 
rs, B62 
Title of reader In pallor, conferred on Dr. D. B. Brewer, 862 
Appointment of Dr. G. E Brown as lecturer in mathematical physics, 


Pisc ME of Dr. G. Bullock as lecturer in physical rr pL 842 
Appointment of rg R t King as lecturer in geophysics, 862 

Appaintment of mM n mechanical engineering, 962 
Appointment of Tw. Potts as lecturer tn zoology, 862 
Appointment of Dr S. L Taylor as lecturer in mathematics, 662 
Appointment of T. R Carson to a research fellowship In electron 


physics, 862 

Appointment of B. YY. Downs to a research fellowship [n mathematical 
physics, 862 

Taper Hen of | Graham to a research fellowship [n phyacal metal- 
"urzy, 

Appointment of Dr. YY. H Holden to a National Coal Board fellowship 
in chemistry, 862 

Appointment of K B. Mathur to an l.C.I. fellowship in chemical 


neenng, 862 
Appointment of D.S Rowe to & research fellowship In experimental 
pathology, 862 
ntment of Dr YY. I. Stephen to an LC |. fellowship In chemistry, 


Tite gir siciae in machemecical physics conferred on Dr, R H. Dalher, 
Appointment of Dr. P H. Rose as lecturer in physics, 1055 
Appointment of S WY Green as lecturer ih botany, 1055 
Appoiatmedt of Dr. } 3. M. Botcerill as lecturer in chemical engineer- 
ng, 1055 
Appolntment of L W R Griffiths and |. C Cluley es lecturers In electri- 
al ingrese 1935 
Appointment of H. Y. Yeung as lecturer In electron ph 
Appointment of Dr. C. B, B. Bull ta a fellowship In geophysics, 1055 
Appointment of Dr. A. M, Bolstecli and Dr. E. Vogt to fellowships In 
mathematical Boe: 1055 
Appointment of D. B Idle to & fellowship In botany, [055 
Appointment of Dr. R. A. james and $. Markowitz to fellowships In 
physics, 1055 


Appointment of Dr, Eleanor H. Slifer to a fellowship In zoology, 1055 

Appointment of Audrey Todd to a fellowship in chemistry, 

Grit of £550 from the Electrical Research Association to the t 
of Chemistry, for research on the fundamental charact: cs of the 


oxidation of certan Ua hydrocarbons, 1055 

Gift of £700 mang to £B50 ovar three years from S. C Johnson and Co., 
orhe Depertment of Chamistry, for a research fellowship on waxes, 

Gift of two grants from the Highway Engineering Education Trust to 
the Department of Crvil Engineering, one for establishing a lecture- 
thip in highway engineering, and the other for a Summer School in 
road construction, traffic enginsering and highway soil mechanics, 
l 

Gift of £800 from the Central Electricity Authority to the Department 
of Electrical Engineering, to continue research work on electrostatic 
Tons tation of duet, [055 

G 335 from the Miniscry ol Supply tothe Department of Chemical 

Enpnearing, for the low-temperature properties of 

eaters, 1055 


Gift of £6008 yaar iot ero Beene ad Sd and Sons, Ltd., to the 
Department of Chemical Engineering, for research in Itquid-phase 
corrosion, 1055 
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Grit of £3,675 from che United Kingdom Atomic Energy Authority t: 
the Department of chemia Engineering, for resp on the charac 
teristics of 'Spraypak', 

Gift o£ £775 (rom the v eis of Supply to the Deren of Chemics 

for research on the demgn of distillation towers, 105: 
from the United Kingdom Atomic Energy Authority t 
the Deparment of NEM Metallurgy, for research on the propartie 
of tonic crystals, 105 
Unrvernty of Bristol Der Ashton Research Station—Flald Day, 290° 
Unrversity of California and the United States Atomic En Commission 
Announcement of the detection of the Negative ton, or Antl 


proton, 860 
Unrvendty of Cambri . Gift of ten annual subscriptions of £10,000 eact 

from Mullards, , for work in radio astronomy, 286 

New Barldi of the Schoo! of Veterinary Medicine to be opaned by 
H.M. the Queen, 381 

1 CI, Fellowship Awsrde, 38! 

Symposium at the Observatories on Astronomical Seeing, 864 

Summer School on the Applications af Spectroscopy to Chemica 
Problema and on Intermolecu lar Forces and the Properties of Fluide 


Award of 40,000 dollars by the Rockefaller Foundation of New York 
for the Medical Research Council's unit in the Cavendish Laboratory, 
to ud the researches on proteins, 1112 
Unrvernty of Cambridge (Department of Geodesy ind Geophysics) : 
loqulum on the oe Dynamical and Palueomagnetic 
Aspects of Polar YYandering, 
vn of Chicago : Courses in PE chia Physics and Health Physica, 


Univermty of Delhi: Publication of The Anthropologist, 380 
Unrversity of Durham . Bedson Club Lectures of King's College, Newcastle- 


Redhrenert © e, 586 
rement of Prof. W E. Curtis from the chalr of physics at King's 
Newerstis-upon Tyne, 815 
Appointment of Dr. K G. Denbigh to the chair 
chemical nol 


Uirae of Exeter Pret Boat T S Britton), 899 
University of esed Appointment of G W., Crosbie as lecturer in 
biochemistry, 9. 
Appointment of N G. Waton as lecturer In experimental pharmaco- 
57 
Appolntment of N. Grassle as lecturer in macromolecular chemistry, 


Appointment of | Altchison as lecturer in mathematics, 

Appointment of H, A. de Borde, B. H Bransden, D. Dro end W. s.c. 
Wllltams as lecturers in natural philosophy, 

Appointment of | A. Boyd and Ann B. 
physiology, 957 

Appointment of L M. Kellas tx lecturer In veterinary histology and 
embryology, 957 

Appointment of Dr. A. Bhat! to an ICI fellowship In chemistry, 


C as lecturers in 


Appointment of Prof. G. Pontecorvo to the chur of genetics, 110) 
piace Ful: Appointment of Dr. G. F. L Garlick to the chuir of 
physics, 11 
Untversity of. Leeds Appointment of D. C. Johnson as professor of 
mechanical engineerin 
Appomement of Dr. D. Eue as lecturer [n mechanical engineering, 


. Appoingnent of Dr. D. A. [ones as lecturer in electrical engineering, 
94 


Appointment of $S. C. Mitchell zs lecturer in fuel technology, 194 
Apr neat of Dr ] H Robertson ss lecturer in the partment 
of [norgani:c and Structural Chemistry, [94 
Appointment of T Vilson as lecturer in electrical engineering, 194 
Gift of £300 from the Yorkshire Agricultural Society for the Depart- 
Trent of culture, 194 
tat of 700 rom Joseph Booth and Brothers for the Department of 


Cmil neering, to muntun a student to undertake research work 
on the 1c stresses induced in cranes, 194 
Gift of £3, from the North-Eastern Division of the National Coal 


Board for the Departmant of Mining, 194 

Gift of £940 from the Royal Society for the Dapartment of Physics, for 
research on the magnetic properties of metals and alloys ac high 
temperatures, |94 

Annual Report of the Librarian for che Season 1953-54, 241 

Tite of reader in textile industries conferred on Dr. H. N. Chamberlain, 
862 


Appointment of Dr. D A Armstrong as Brotherton research lecturer 
in physica! chemistry, 862 

Appointment of Dr P. P. Gray ss lecturer in physical chemistry, B62 

Appo ment of Dr. B W. Langley as lecturer in organic chemistry, 


ARCA CAM of R D Mackey ss lecturer In civil engineering, 862 

Appointment of Dr R M. Tennent es lecturer in physics, 

Gift of £1,000 from Glover and Main, Ltd., for North Block | (Fuel 
Science 1055 

Gift of 6, dollars from the Dow Chemical Co., Michigan, to the 
DEMNM of Physical Chemistry, for further research In pare 

edc resonance, [055 

Gift ft of £6,627 from the Wool Textile Research Council kk Depart- 
ment of Textile Industries, for research under Prof, L B. Speakman, 
and £3,340 for research ander Prof A. H Nusman, [055 

Grft of £900 from the Wool Textile Research Council to the Department 
of Colour Ch and Dyeing for research, 1055 

Gift of £900 from the tand crete Asocintion to the Dapert- 
ment of Cril neering, for che salary of a lecturer, 1055 

Grit of £100,000 from the Anglo-Amencan on of South | 
UE Ltd , for che foundation of a Research Institute of African" 

under the direction of Prof. W. Q. Kennedy, 1152 
italia wey o Largo Appolntment of OF ela Craggs to the Robert 
n chair of electronic enginearing, 53 
Appa tof D.L Hughes to the chair of veterinary pathology, 448, 
35 
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+ 


Appointment of Dr’ F. D. S. Batement as sanior lecturer In radio- 
chemistry in the Department of Inorganic and Physica! Chemrscry, 


448 H 
Inrvernity of Lóhdoa : ^ Appointment of Dr. ]. H. to the chair of 

aeronautical engineering at the impermi| College of Science and 
Technology, 13 . 

Appointment of Prof. D. G. Christopherson to the chair of applied 

* ";cience in tha Mechanical Engineering Department at the Imperial 

* “College of Science and Technology, | 

Appolntment of Prof A. Porter to the chair of light dlectrical enginear- 
ing at the Impera! College of Science and Technology, 13 

Third Internectonal Conference on Piant-Growth Substances, at Wye 
Collage, 16, 529 

Appointment of Prof. D. P. Craig to the Untversity chur of chemistry 
with reference to theoretical chemrstry at University College, 
57, 19 

Appointment of Dr. B. G. Peters to the Unrversity chalr of 
at the Imperial College of Science and Technology, 57, 145 

Appointment of Dr. E A. R. Braude to the Un ty chalr of organic 
chemistry at the Imperial College of Science and Technology, 57, 


285 

Appointment of G. Keith Allen to the Unrvera readership In muning 
at the Imperial College of Science and Tech 57 

Appointment of Dr. L H. Bu e to the University readership In 
chemical engineering at the Imperial College of Science and Tech- 
nology, 57 x 

Appointment of Dr G. L Kingston to the Unversity readership in 

hysical chemistry at the Imperial College of Sclence and Technology, 


Apointment of Dr. J. $. Webb to the University Federenlg in applied 
wtry at the imperial College of Science and ‘echnology, 


Retirement of Prof. S. L Devies from the chair of mechanical engineer- 
ing In King's College, 145 
Appointment of Prof. L. |, Bener to the char of mechanical engineer- 


ing in King's College, 
Title of profesor emeritus In the pum conferred on Prof. J. H. 
Dele Fro Herbert Dingle, Prof V. C. llling and Prof. H. H. Read, 


1 
Title of reader in botany in the Unrversity conferred on Sir Nigel Ball, 


194 

Title of professor of physics in the Unrvecalty conferred on Dr. Ww. C. 
Price, 194, 285 

A ntment of Prof. | Duchesne to the visiting professorship of 

gian studies in the Unrveraty, [94 - 
of Dr. Geoffrey Wilkinson to the Unrversmty chair of 

Inorganic chemistry at the Imperial College of Science and Tech- 
nology, 194, 285 

Appointment of Dr. W. G Overend to the Unrversity readership in 
organic chemlstry at Birkbeck College, 194 

Appointment of Dr. W. S. Prtcher to the Unrversity readership in 
geology at King's College, 194 

Appointment of Dr. Roger Warwick to the Unrversity chalr of anatomy 
at Guy's Hospital Medical $chool, 336 

R. H. Gorrill to the peer readership Ín 


echnology, 490 
Rearement of Prof. V. C. llling as professor of geology (oil technology) 
in che Imperl Collega of ence and Tech , 490 
Appointment of H. L Elvin to the University r of educatton with 
spacial ale to education io tropical arees, in the Institute of 


,539 

Appolntment of Dr. A. H M. Arnold to the University readership in 
electrical engineering at King's College, 

Lectures by Dr. Gabriel Kron at the Imperial College of Scianca and 

Technology on the Method of Tearing, 632 x 

British Postgraduate Medical Federation Lectures on the Scientific 
Basis of Medicine, Vol. 2 (1952-53), Vol. 3 (1953-54), renew by Dr. 
R. T. Grant, 803 E 

Appointment of C. H. Barnett to the University readership In anatomy 
at St. Thomas's Hospital Medical , 062 i 

Appolntment of Dr. R. S. F. Schilling to the University readership in 
‘occupational health at the London School of Hygiene and Tropical 
Medicine, 862 

Inaugural Address for the new Session of the [Imperial College of Science 
and Technology (Dr. R. P. Linstead), 913 

Title of professor of biology In the Unrveralty conferred on Prof. 
G. E. H. Foxon, 957 

idle of professor of gsogtaphy Ii ths University conferred on Prof. A. E. 

mailes, 
Appointment of Dr. P. M. Butler to the Unrvermty readership in 


xoology, 957 

Appoinrmant of Dr. S. W. Hinde to the Unlversity readership In public 

Appointment of N. P. W. Moore to the University readership ln 

ical "k 957 

Appointment of Dr. R. S, Wood to the Univermty readership In 
plant aoe, 957 

Election of Dr. |. P. Lockwood as vice-chancellor for the remainder of 
the Unkversity year 1955-56, 957 


Appointment of W. P. Grimes as director of the Institute of Archaso- 


logy and professor of archaeo! In the University, 1005 
BS rape of Dr E. O'P, Walsh to the Unrversty readership in 


loch àt che Royal Free Hopital Schoot of Medicina, 
Heath Clark res, 1953 {Dre Paul F. Russell), renew by Dr. E. 
Ashworth Underwood, 104 


Appolntmant of Dr. E. J. Bourne to the University chair of chemistry 


at the Holloway Coll 1104, 1197 
Award of £4,600 the Rockefeller Foundation of New York to Sc. 
Mary's Hospital 


í edical School, for the purchase of specal 
ment by the Department of Cheglcal Pathology. 1112 SINE 


= . IN DEX 
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Award of £2,700 from the Rockefeller Foundation of New York to 
University Gollege, Tar the parchani of a ‘Spinco’ altracentrrfage 


Greenbaum, 1248 

Unrversity of London (Department of Extra-Maral Studies), (British Intu- 
tute of Recorded Sound, In conjunction with the) Lectures by Eric 
Simms on the Language of Birds and other Animals, 677 

Unrversity of London Insitute of Archmol : Appointment of W. F. 
Grimes as director and Unrvermty r of arch mology, 1005 

Untversity of London Institute of Education . Appointment of H. L Elvin 
to the University chalr of education with special refarence to educa- 
tion in tropical areas, 539 

Unrversty of Lucknow: Appointment of Dr. M. B Lal es professor of 


zoology, 20T 

Untvernty of Melbourne : Appointment of Dr W. E. Tribe as reader In the 
physiology of domestic animals, 910 

University of Michigan: Publications in Mathematics, No. 2, Infinite Abelian 


the (I. D. Dick, R M. Williams and Dermot Straker), 448 
Micra cci F. | Llewellyn zs rector of Canterbury Unlversity 
I Chrrschurch, 725 
-Untvernty of Nottingham . Resignation of Prof. F. E. King from the Sir 
jesse Boot chur of chemistry, 535 
Appointment of Dr A. W. Johnson to the Sir jesse Boot chair of 
chemistry, 535 
University of Oxford > Gift of £100,000 fromthe Réckefeller Foundation, 
for a variety of purposes, 769 
The sum of £2,500 a year to be increzsad by Arthur Guinness, Son and 
Co., Ltd. ts £4,000 a year, for three peto rch fellowahips In micro- 
tn the Department emutry, 
Bod dollars [rom the National Council to Combat Blindness, 
Inc ,towards the purchase of 


of Ophthalmology, 769 
Gif of 10,000 HATE from the International Bank for Reconstruction 
and Development, for a survey of British experience in the manage- 


ment of capital investment overssas, which is to be carried out at 

. Nuffield Collage,769 

Gift of £4,850 from the Nuffield Foundation, for research work In the 
Department of Human Anatomy, 769 

Gift of £700 a year for seven years from Major H. W. Hall, towards che 
purchase of an optical s graph for ose in the research labora- 
rory lore TOUT sa the history of art, 769 

Gift of £1,000 a year or seven years from the British Oxygen Co., Ltd, 
for the con of low-temperature research in the Clarendon 
Laboratory, 769 

A tment of Dr. R. K. Schofield as reader in soll sclence In the 


partment of Agriculture, 910 
Appointment of Dr. D. D Woods to the fveagh professorship of 
chemical il ear o 
Award of £3,000 by the eller Foundatlon to the Chemical Crystal- 
lography Laboratory, 1112 
voles Annual Report of the Impertal Forestry Institute (1953-54), 
University of Oxford School of Forestry (Prof. H. G Champion), 721 
University of Padua: Offer of a Gabrielle Zuccar Scholarship he research 
at the Zoological Scatlon, Naples, 149 
Unrversity of Pittsburgh : ntment of Prof. John Wotlz as esociace 
profemcr of chemistry, 
Appointment of Maak: Trao as asalschnt professor of chemistry, 862 
Univerzity RANDE Annual Report of the National institute for Research 


In Diay 
University of drew: Appointment of Dr. Charles F. Davidson tothe 


chair of geology, 
Symposium at Queen's College, Dundes, on Pulmonary Circulation and 
Respiratory Function, 


Appolntment of Dr. H. Burnett to the chair of botany, 1002 
Untverzity of Sheffield: Jubilee of che (Dr. D. H. Peacock), 94 
ntment of D. N. de G. Allen to the chair of applied mathomatics, 


Appian of Dr. G. Porter to the chair of physical chemistry, 101, 
' Appolntment of Dr. V. R- Pickles as senior lecturer in physiology, 101 
Appointment of Dr. G. M. Leak as lecturer in physics, 10 


refractory materials, [01 
as lecturer in gtuss technology, | 


Appointment of Dr. L. Ainsworth 

quee rer of Miss H. G Medlicoct as map curator and libranen fn 
e t of Geography, |01 

Scholarships in glass tech offered by the Worshipful Company of 


R. Kalser as seator lecturer In physics, 910 
Appointment of R. C. Curran es senior lecturer In , 910 


Appointment of Dr. R. C. Cess ss lecturer in chemistry, 0 

Appointment of Dr. T. P. H. McKellar es lecturer in , 910 

Appointment of Dr. V. A. Phillips as lecturer In metallurgy, 9 
tment of Dr A. N. Stroh as lecturer In physics, 9 


Tele of emeritus profesor of engineering conferred on Prof. HL W- 
Tide S MUN professor of glass cechnology conferred on Prof. H. 


Moore, 
University of Southampton ep pecinanent of Dr. N. B. Chapman zs reader 
In organic chemistry, 
Unlverzity of the Witwatersrand : Appointment of Prof. } O'M. Bockris 
to the chalr of physica! chemistry, 629 
Unlvermcy in Besic Research > The Role of the (Prof. K 5. Pitzar), 295 
Unrvermty A&airs in Great Britain (953-54, 450 
1n Soath Africa, 613 
Untversity College, Dublin, and the Institute of Chemistry of Ireland : 
Symposium on the Chemistry of Naturally Occurring Pyrones, 637 


Ixxvill 
University College, London : t of Prol D. P. Cralg to the 
S7 6f London chalr of chemisry with spechl referenca to 
cal chambetry, 57, 19 
* Tide of profemor emerftaa in the University of London conferred on 


Prof. Herbert -Dingle, 
OE Ie lr the Rockefeller Foundation to the Galton 
or 


New York to the 
Itraceocri- 


, foc the purchase of a '5plnco' ul 
fuge, 1113 
Title of reader in blochem 


In the University of London conferred 
on Dr. A. L. Greenbaum, 


Drummond Fellowships for rh In. Natrition, 1249 
University College of North Staffordshire . Appointment of Sir George 


t of Dr. M. R. Gavin to 


erede Lucania ee prind- 
arit rp otment of Dr, W. Fishwick to the chalr 


The Purpose of, 
Untrecsity Grants Committee * Returns from Universities and Untversity 
Colleges in receipt of Tressury Grant, Academic Year 1953-54, 450 
Unrversty Inetituthons British Colonial, 
Univeraty Museum, Oxford (Dr. William Holmes), 331 
Snota Syaa 'I$14-1954 * The British (Hr Hector Hetherington), 


Unpalred Electron : A New Class of nds contalning the Pentacysno- 
ferrata Group and an (Dr. E. F. G. Herington), 80 
mokcoanaa in the Emrern Mediterranean: Two Indo-Pacttic 
Fish as, ucrnak and (Dr. A. Bea Tuva); i 
Upland Heaths rea Root Development on (C. W. Y. , 675 
bg Age of tom Dimensions of ther Unit Calls (3. (S. A. Haimatra), 


, 405 
Urania Contar of To iro P «teorites (Dr. Gearge W. Reed and Dr. 
ch 


Anthony Turk ), 794 
Urban Setting : juvenile Dellnquects In their, renew by A N. Oppenhelm, 


31 
Urea : Bessel AR Ad P. Ajexander and 


Dr. K. A, Stacey 
deg t of Cvalbumin and of Bovine Sarum 


Urea Solution: Molecular W 
Albumin In (HA R e, M. B. Smith and R. G. Waka), 738 


Urea à : Role of Glutamine In (Dr. $. |. Bach and Margaret Smith), 
xr 

Uredospores : Salf-Inhibition in erred np Rie: (E R » i103 

Uriel, l, and ochers A Study of Normal H arian Piuld by the 


umo-Electrophoretic 
U arroen lu che Dumalo. as, maentod: Charnlciliy (DFE; SiE 
Urine (Human) = Tan Ue of Bip agis Ir Hety emis £- 


$ UN real m a Normal Constituent of Weusroann, 
Ip A. Bromberg and Alexander B. Gutman), 1217 
Urimi, Dr. kuro (Akarzws, Takeshi, aud): ratory Increase and 


- Phosphorus and Nitrogen Metabolisma In Sweet Potato ! nfected with 
Buck Ree 1941 


Usborne, Henry, and others: The Bomb tallega and Ancesr (saad 
by Gilbert McAlister), 521 ; pee pr run 

Use of a Com Machine’ss a Mechanical (Dr. Andrew D. 
Booth), 565; (Dr. ]. C. Kendrew 

Use of tha G SE (Dre ro NON M. Cowan nod 
T. P. $. Powell), 1124 

Use of M K.S. Units: The Teaching of Electricity, with special referen 
to the (Science Masters’ Associacion), review by Prof L. F. Baren, 617 

Use of Man-power: The Effective (Alec a 

Use of Radioactive Materials in ( for Analytica 
Chemistry, the Institute of Chemuetry, the ee oes 
Industry and the lcal Society 5ymposrum on), 

Use and Abuse of ish |n Sclence, 


Uns ind Wei E EA misi ia Sk spall (achaute of Weld! 
und r uminium in Shi ng 
British Welding Research Amoclation, the of Rion 
Architects, the rash. Sh Sh ding und the 
Aluminium 
Usinger, Prof 


Atomic 
Uter ents in vitro Scrmulation of of 
ge Formate in, by Frdisriated Gexcradiols (Dr. Gerald Muelier), . 
oo 
U $., amd oth Reaction of Scarfieh Spermatoroa 
Men CERE a pisar saris dur Mr 
Utiltzaion and Evaluation of Grassland (British Association for 
ment of $cleoce, Section M ( learen Descesmicn om), 764 
Utopia : The New (Prof. M. S. Viceles), 450 


a Gaara |n peel messi Al Studies), 12 
Vaccine [Brace : Concentration of (Dr. G. C. van Poet fon), 49 
^ Vaan ii: Productloa and Measurement of (Dr. | A. Becker), 


INDEX l , 


Vacoola of Parzzoa and Protozoa : The Contractile, and the Apparat: 
. L Bronte Gatenby, and Dr, A. |. Dalton and Dr. M. D. Felix; 


Vaddex, etd Johder, |. : Plasma. Globales of Salmonella enteritis ariun 
under eh che laflara of Panicilim and their Reversion to the Origios 


vedin ti T VER. ote e FAilcrable Forms of Salrmoneli 
cedi ere asom (Fibrin Structure), 208 
el E the Sinus Yanceus of tha Frog's Hex 


(Dr. O.-F. HUE ARTE W. Trantwean), 512 - 
Maii Ap eme ami danng'rha 


etale upon an Electron Transport System in ria, 
Bad wask aad Were lex fa (De G. H. Dury), 3 
è Intrinsic, 409 a abal 


D. 
7 Van cl D: W. Program m Adioieologr SB canon idi) 
translated 


of m from the third Dutch edition) 


of 
rw by Prof. S. O. B4 
2 Neville on Ammonites In South Afric» 


Krevelen, D. W. : 

Lammeren, Prof W. P. A : Creston o Hydrodynamic, 909 
ven Overbeek, Dr. |. : Plant Growth Sa 
ilis tilts M. H., trand MT: A New Type inne Ero reels 


van Prof. Gh D n Information Theory, 773 
CI LT x ems of International Concern in the Biologics 


tenaaa 
Van Straelen, viet Yoluma jubilare, renew by Dr. L Harro 
ow, 
van de Huls, Prof H. C. : eto -Hyd lew, 235 

Pressnted with the Eddington Medal for 955 of che Royal Astronomics 


Soclety, 378 
Van de Wall, G., and Alvord, Jnr., ED: au of tha Foor and Fenn 
Resources of the Union of South Afi rica, renew by Sir Joho Russell 


: Intermetallic Semiconductors, 34 
, and others : Med tre ot Plant Growrh- 
Substances, 308 


., und others (edited by Kronig, RL, in collaboration with) ` 
Textbook of Physics (translated from the third Dutch Sd Hane 
review by Prol GO e, 164 

van der Pol, Prof. Bálth In Theory, 

yen der Veen, Dr. Ron and others * A New Type 7f Piant Growth-regulaung 

A New Acaricide, 2,4,5,4'- Tecrachlorodiphenyisulphona, 515 
van der Walt, |. P., and de Kruyff, C. D . Ansarobic Metabolism of Thio- 


by fees 310 
Mapour Phea Parcition y ^ New Detector for (R. P. W. 


in 


Scott), 793 

Variable Dosage $ for Agricultural t (Dr. R Píeifier, 
R. T. Brunsk!li and Dr. G. 5. Hartley), 

Variants of es Virus : 


Pseudorables YI demonstrable In 
Tasua Culture (Dr. George fll thal chad Panpin: veri rpg and Ervis 
Spechtion and (edited by A W. Mider), 240 

. Stoffregen 


a oe 
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i NATURE 


Some of our diffloultiea arise because wo have not 
met the challenge to fresh thinking which changed 
conditions have brought. The appeal which Lord 
Woolton and Sir John Stopford have recently 
launched to raise one million pounds over the next 
ten years to finance the building of halls of residence 
at the University of Manchester expresses, indeed, an 
attempt to meet two such challenges from changed 
conditions. Lord Woolton commended the appeal as 
an attempt to build & residential university which 
would more surely supply the leaders and teachers 
which we are failing to find in sufficient numbers, 
and he referred particularly to the value of residential 
colleges for the acquisition of that knowledge of how 
to live in a world where human relations are as 
important as intellectual capacity. 

Halls of residence of themselves will not necessarily 
bridge the gulf unless their purpose is clearly under- 
stood and they receive the full support of the 
community. The two main challenges which they 
are intended to meet were clearly mdioated by Sir 
John Stopford. Firat, there ia that of specialization. 
We are in danger, he said, of becoming such isolated 
units as to produce & generation incapable of under- 
standing education as ib was understood by earlier 
generations. The danger was strikingly emphasized 
by Sir Walter Moberly in his book sir years ago; 
but although in some universities, such as at Glasgow, 
something has been done to explore the problem, as 
Mr. J. F. Sleeman’s article in the Universities’ Review 
of February shows, very little effective action has 
been taken to break down the isolation. 

Halla of residence will provide one opportunity, 
but we have still to ensure that it is used; that may 
well depend on the university staff and on the home 
as much as on the student. This is no leas true of 
the second challenge. We are offering studenta 
to-day very good educational facilities; but it is 
not only at Manchester that too few are exposed to 
those broadening and cultural influences which fall 
participation in & corporate life and extra-curricular 
activities can provide, or are learning to undertake 
responsibility, to find & real purpose in life, to aoquire 
pore and to develop those qualities of character and 
personality which are essential for leadership. More- 
over, we have to take due account of the fact that 
the striking changes in the social composition of the 
student body over the past few decades moan that 
an inoreasing proportion of undergraduates is drawn 
from homes without a tradition of study, and where 
the environment tends to stifle rather than foster 
character and culture. Nor can we disregard the 
possibility that such developments as television may 
be detrimental, rather than conducive, to learning 
and culture. 

To check narrowness and excessive specialization, 
to encourage breadth and a balanced personality as 
well as a balanced mind, is not simply & matter of 
buildings or of grants to studente at an appropriate 
level to encourage them to make use of such facilities ; 
it is & matter of outlook and atmosphere also. 
Industry iteelf, for example, could attest the genuine- 
nes of ite concern for more breadth and balance not 
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i 
only by financial contributions to the building and 
equipment of halls of residence in the oivio universities, 
but still more by the attention it pays in recruitment 
to those who have used the opportunities of corporate 
and more specious living which reaidence affords. 

That would do much to "counter the narrowing 
effeob which home influence or close preoocupation 
with obtaining a degree may have; but university 
authorities could probably do even more by their 
policy in such matters aa university entrance, general 
education or the transfer from one faculty to another. 
The more that is done to encourage and facilitate 
communication between one faculty or one specialism 
and another, the more fruitful are halla of residence 
&nd similar means likely to prove in enriching the 
life and outlook of the student. It should not be 
forgotten also that, as Dr. Eric Ashby has emphasized, 
halls of residence are not the only or even the most 
economic means of providing the stimulus desirable. 
With the right tactios and encouragement, student 
centres could provide valuable opportunities at mych 
lees cost, while it might equally be possible to organize 
& fuller use of existing halls of reeidenoe. If, for 
example, we fail to give those specializing in the arie 
an understanding of science and the scientific method 
at some stage of their education, failure of oom- 
munication may well persist, and even in & reaidential 
college the arts student and the science student will 
be unable to take part effectively in those informal 
debates which go far to oorreot the defects of 
specialization. . 

This is the problem which demands first attention, 
and it should be noted that even at the staff-level 
Mr. Sleeman, in the article already noted, admita that 
real contact and understanding between colleagues 
in other departments is still dificult so far as deep 
professional interests are concerned. To remedy this 
would increase the adaptability of the arta graduate 
and also correct that danger of a specialized scientific 
education in Britam—neglect of the full study of 
man. It should be the first step to making possible 
that conversion of the arta graduate, through intensive 


one-year courses in the fundamentals of science, aa a . 


means of overcoming the shortage of science teachers, 
which Dr. B. V. Bowden, principal of the Manchester 
College of Technology, has suggested. 

The solution, however, does nof lie in adding fresh 
courses to) overloaded curriculum of the under- 
graduate. Ñt that level, it is the way in which science 


is taught,| fr example, that matters. As Dr. Erio 
James has scienoe can be presented as an 
intellectua ipline in ita own right, capable of 
developing the breadth and human interest 


required and with due weight on the limitations as 
well as the potentialities of science. If this is to be 
done, however, and the arta student likewise to 
appreciate thesignificance of the goientiflo approach 
to knowledge|,ind its place in the development of 
thought and oulture, apart from its bearing on 
living in the modern world, the beginnings must be 
made in the schools—in the teaching of science in 
such a way and at such g level that ite importance 


is grasped, as well as the openings and interest it ^ 


{ 
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THE BROADENING OF UNIVERSITY EDUCATION 


N important chapter in the recent report of the 
Appleton Committee on the supply of teachers 

of mathematics and ‘science in Scotland discusses 
some questions regarding the universities which were 
raised in the memoranda submitted to the Cam- 
. mittee. The three most important of these Telated 
to entrance qualifications, to the content of honours 
degree courses and to the extent to which graduates 
stay on at the universities to undertake research 
immediately after taking their first degree. On the 
last question, the Committee merely observes that 
conflicting views are held, and it enters no further on 
a diffloult and debatable subject than to suggest that 
university professors, m oonsidermg whether or not 
to admit students to research courses, should have 
regard to ihe urgent national need for scientists in 
other capacities in the various professions and in 
Beyond. that, it is clear that,there is room for 
some fresh thinking as to the place. of research in 
university hfe, or even as to our conception of what 
we mean by the advantament of knowledge. Ib in 
not to be confused with the accumulstion ôf fresh 
facta in a restricted fleld; and the Appleton Com- 
mittee shows that it is aware of this when, discussing 
the content of honours degree courses, it refers to 
the real and widespread desire for a less highly 
specialized honours ovursa which would provide a 
better all-round knowledge of the subject in question 
apd be concerned less with the immediate intro- 
duction to a limited field of research. The Appleton 
Committee reached no firm conclusion. It regards 
the difficulty of an honours degree course aa ita prime 
characteristic, not ita cancentration on a limited fleld 
on the frontier of knowledge, and suggests as worthy 
of consideration the institution of an honours B.So. 
degree in’ two branches of science, lees specialized 
than the present.degree in one subject, and yet leas 
general than the so-called general honours course. 

Such proposals, however, infrmge on the third 
` question—that of university entrance requirementa. 
Here the Appleton Committee is concerned chiefly 
that lack of opportunity to study, or inability in, a 
foreign language should not by iteelf be allowed to 
debar & person from entermg & university to study 
mathematios, boience or technology, if he 18 otherwise 
well qualified to do so. It suggests that this is a 
matter which the universities in Britain might 
appropriately consider, bearing in mind that the 
nation requires all the akilled scientists und tech- 
nologista it can produce. 

This difficulty is sometimes, due to a false choice 
made by studente—for lack of guidance or in spite 
of 1t—at some stage in their career. There will 
always be such studente, and for this reason the 
Committee suggests that the universities should 
oonsiler revision of their faculty and claas require- 
mente so that as many studente as possible can have 
. the opportunity of taking scientific courses. A 
. related problem is that of the later development of 


latent scientific ability, and there can be no question 
that easier transfer between university 
would be in the national interest and not merely at 
the present time as & means of increasing the number . 
of science students. * 
Univ ty entrance is, however, equally of im- 
portance in relation to general education. In a 
recent conferanoe, ‘Education in a Ohanging World", 
at the Manchester Training College, the chairman, 
Mr. F. Heywood, urged that there should be no 
narrowing of the curriculum at schools and univer- 
sities and claimed that industry needs graduates of 
broad general education rather than specialists. Dr. 
P. F. R. Venables said that education should train 
for flexibility, and that there is need for a broad 
training in other subjecta besides technology and 
soience. Prof, F. A. Vick likewise said that the 
university oourses of a student of physica should be 
a fusion of thoroughness and breadth. 
* What needs to be remembered above all is that 
the problem of finding sufficient science teachers for 
Bohoola in Britain can no more be discussed in 
isolation than the expansion of higher technological 
education or of technical education. All such specific 
problems ultimately must be oongidered in relation 
to the educational policy of the country as a whole. 
There must be same clear understanding of the 
purpose of education before we can wisely determine 
the resources which can be allocated to meet per- 
ticular needa and purposes. Nor will the priorities 
be wisely sesigned without an understanding that 
goes far outaide the ranks of the eduoetionis& and 
embraces not simply the administrator and the 
politician but also the citizens in general whose sons 
and daughters are to be educated. Well-did Prof. 
W. R. Niblett write in his recent book, t ane of 
the most urgent needs for education in Britain is & 
much more whole-hearted effort to secure closer 
understanding between home and school; but it-is 
true that if the universities are to play their 
full part in educating men and women of quality and 
purpose, vision and intelligenoe, belief and will—if 
they are to release the powers of leadership in more 
people—it will be in large measure as the oom- 
munity itself wnderwtends and oo-operates with the 
university. - 
- Prof. Niblett here makes the point about co- 
operation which Dr. Margaret Read made so 
effectively in discussing education and social change 
before the British Association in Edinburgh four 
years ago. If the educational system of Britain is 
really to fit modern society and to meet iia needa, it 
must be understood by the nation and approved to 
the extent required for such oo-operation to be 
achieved. That is the first task in communication. 
—It has to be remembered constantly that what ia 
educationally desirable may be socially unacceptable ; 
end again that what is socially desirable may be 
economically unattractive, or even if economically 
attractive it may be politically unfeasible. 
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offers as & career, and in making it easier for pupils in 
the sixth forms to change to, or from, the science side 
if they wish. 

Once again we come back to the oritical importance 
of the science teacher, and a clear understandmg of 
the exact funotion of the science teacher and his real 
oontribution to the needs of the nation to-day would 
go far to overcome the difficulty of prestige which 
Prof. R. E. Peierls and Dr. James streased as of 
particular importance in a discussion at the Home 
Universities Conference last December. If we could 
secure widespread recognition of the worth of the 
science ‘teacher by the community generally, one 
major diffloul&y in securing enough teachers would be 
overoome; and at the same time something would 
have to be done to make science teaching iteelf more. 
effective. When the teaching career is in iteelf highly 
regarded, men and women are both enoouraged to 
give of ther best in their teaching, and those efforte 
are likely to be more fruitful. 

Itris not, however, simply a matter of more generous 
support and understanding by the community in 
general. Special sections, as has already been 
indicated, bear particular responsibilities. More 
vision is essential on the part “of some sections of the 


~teaching profession iteelf, and lees disposition to 


insist on uniformity instead of encouraging marit and 
conspicuous ability. Industry and professional bodies, 
particularly those concerned. with seienoe and tech- 
nology, have their own part to play, both in securing 


uror prestige for tbls eder endl ia ishing bo 


schools and colleges more deeply representative of, 
and more closely in touch with, the nation. The 
universities in particular have a very signiflcant part 


to play, both in turning the thoughts of under-. 


graduates towards science-teaohing as & career, and 
by & osrefully thought-out series of measures aa al- 
ready indioated. Such measurea should cheok the 
weaknesses of over-specialization, facilitate transfer 
between -one faculty and another, and encourage 
communication between one discipline and another 
and that wide outlook and human 

which are so essential m the man of affairs and which 
are the monopoly of no one faculty. 

This is asking & great deal of the universities. It 
means abandoning some old ideas and practices and 
accepting some new responsibilities, certainly for 
closer oo-operation with the schools, possibly also in 
adult education, to foster & deeper publio under- 
standing of the whole system of education and what 
it is attempting to do. It means looking at university 
policy not alone, but as part of the educational policy 
of Britain as a whole and putting fundamentals first 
and not departmental interest or administrative oon- 
venience. It means, as part of that whole policy, a 
clear understanding of the purpose and function 
of the university itaelf, not in isolation but in relation 
to what the colleges of technojogy, the technical 
colleges, the technical schools and the grammar 
schools themselves are doing to provide the nation 
with the trained man-power it needs. It may well 
be that the growing dependence of the universities 


„upon public support will enforce on them, as Dr. Erio 
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Ashby pointed out in his reoent broadcast talks on 
the British universities, much oloeer attention to the 
interpretation of their work to the public. Prof. 
Nibleté’s book fully endorses Dr. Ashby’s argument 
that, while to foater such a public understanding may 
be a oondition of preserving scademio autonomy, 
universities must also to some extent be in opposition 
to the superficial currents of society, as well aa 
responsible to.ite deeper needs. The most important 
consequence, however, of attempta to re-think the 
functions of the university in relation to national 
needs and to re-shape policy in terms of educational 
policy as a whole could well be to stimulate com- 
munication between the specialists; as Dr. Ashby 
suggested, it might encourage the faculties of medi- 
cine, of science and of tecbnology to adopt the long- 
eatablished tradition of the teaching of arte subjecta, 
and bring their own students face to face with genius, 
in the presence of which most educational problems 


evaporate. 


ROMAN ROADS IN SOUTHERN 
^. ENGLAND ` 


Roman Roads In Britain 
By Ivan D. Margary. Vol.:1: South of the Foes 
Way—Bristol Channel. Pp. 255--17 plates and 11 
maps. (London: Phoenix House, Lid. 1955.) 
“HE excellent map at the end of Mr. I. D. 
Margary's book is its full: justification, were 
justification needed. Jt im, in effect, the road-map of 
modern England. Even the industrial Midlands melt 
into it without major distortion.: It is the sort of 
map from which tbe echoolroom study of the Roman 
i should properly begin, mtelbgent and 
with scarcely anythmg fortuitous about 
it. It might be described as the skeletal analysis of 
our countryside. The more is the wonder that more 
than half & oentury hea elapsed gince any survey 
was made of it on a commensurate ecale. In 1924 
the Ordnance Survey produced an up-to-date chart 
without commentary, and its successor, now in active 
preparation, will shortly present a revised version on 
& grander scale which must owe much to Mr. Margary 
himself. During recent years much has altered, roads 
have bean lost and found, and methods of research . 
have been improved, above all by the arrival of 
air-photography. Only in one respect are the aero- 
plane and the car inferior to the transport available 
to Thomas Codrington in 1903 or William Stukeley 
in 1776: the back of & horse offered the right sort 
of mobility and the perfect viewpomt for the actual 
fieldwork involved. Indeed, the a&uthor finda it 
necessary in his preface to warn motorists of the 
special dangers inherent in the un pursuit 
of Roman roads along the modern 
The book is & plain topographioal dexoription of 
the roads as presented themselves to the 
explorer in 1954. Controversial pointe are dealt 
with conservativaly, with no hint of the extrava- 
gancies which are prone to cloud this study. Hare 
and there the identifications of place-names might 
have been argued a little more fully, and the 
impositions of Bertram of Copenhagen, which are 
not even yet as completely forgotten as they should 
be, more specifically countered. But these are 
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incidental matters, nob for emphasis. Old problems 
of interest and some new ones arise at many pointe. 
The elaborate road-aysbem in the environs of London 
renee yet entirely solved ; for example, it is of more 
than pedantic concern to know whether the Watling 
Street from Kent by-passed the site of the city by 
-way of the old Horsafsrry at Westminster and Hyde ( 
Park to the Road. It is worth reoo: 
that nearly & century ago the late Sir Alfred 
Clapham, with Med ey Sous Pecan 
to-out a trenoh in Hyde Park on the line which such 
@ road should have followed, with entirely negative 
result. Again, how literally, if at all, does the Foss 
Way represent ‘an early Roman frontier-line? The 
ae o Rheni iq 
NOR a een DAIA oe that ey vier as Way and 
bis diagnosis is supported by that of Dr. Kathleen 
Kenyon at Leicester, where also the Foss appears to 


be secondary to the lay-out of the Roman town. 
lex of outstanding interest oocurs: 


Yeb another 
at the famous site of the town and potter at 
Castor in Northamptonshire. In matters suoh as 
these, the new survey will, it is to be hoped, serve 
as a stimulus to fresh investigation with tho | 

The air-photographs, mostly taken by Dr. J, K, 8. 
St. Joseph for the University of Cambridge, are of 
superb and even dramatio quality. Lees can be said 
of the ground- some of which seem to 
be out of focus. But book is one which should 
be on the shelves not merely of the specialist but 
ois ee ee eet 
ee UNES Mo eee bur history with, 
the open air. R. E. Monroe Wasa. 


PETROLOGY IN PERSPECTIVE 


A Historical Survey of Petrology 

By Prof. F. Y. Loewinson-Lessing. (Translated from 
the Russian by Dr. B. I. Tomk»eiaff. Pp. x4-112. 
(Edinburgh and London: Oliver -and Boyd, Ltd, 
da) 125. 6d. net. 


OOKS, like everything else, are subject to 
ohange and so also are our views on them." 
This from the preface, sete the key-note of 
this admirable and stimulating book by Prof. F. Y. 
Loewinson-Lesaing, who was one of the “ old 
men” of petrology referred to by Dr. 8. I. ''amkeieff 
in & graceful tribute to his former profeasor. Concise 
in style and richly packed with material that should 
send many a student back to the origi sources, 
the book traces the development of the subject from 
Zirkel’s application of Borby's techniques and pioneer 
lei bue de studies of rocks to the usions 
the author and his contemporaries in 
1086, whan thé orginal Rusian edkdor wae pil. 
lished. The pre-microscopio age of petrology is only 
. briefly discussed and is, perhaps, too rapidly dis- 
missed. 
The translation was completed in 1939, in time for 
Loewinson-Leeang to give it hus bleesing shortly 
before hia death. Although Dr. Tomkeieff has wisely 


“resisted the temptation to bring the book up to data, 


he has helped his readers by adding some fifty 
refarances to the more important books and papers 
that have since appeared. As it stands the book is 
a unity; to have extended it would have involved 
the introduction of new methods and techniques 
unknown to the author, such as those of isotope 


geology: 


“in the National Income and 
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The subject is not primarily discussed in ohrono- 
logical order, but rather under the five main 
approaches to ai A geological (modes of, 


oocurrence of phical vinoeés, eio.) ; 
potrogra hioal [pes rige and pon ens ; 
œl ( 


in geochemistry) ; PR 
cies of mislte and mechanjos of intrusion) ; 
and synthetic (problems of petrogeneais). The various 
problems, which to-day are being attacked with 
renswed energy by intensive observation in the feld 
and by isotopic studies in the laboratory, are here 
seen in their historical perspective, but remain 
the same problems, and i the young petrologist oduld 
have no more inspiring introduction to the develop- 
ment of his subject. It is, indeed, a book that 
should be read by all geologiste. Dr. Tomkeieff and 
the publishers have done their work well and deserve 
our thanks ; not least, perhaps, for the very- moderate 
prioe. 2 ArRrTHUR Horwme 


CONSUMER EXPENDITURE . . 
IN GREAT BRITAIN 


The Measurement of Consumers’ Expenditure and 
Behavlour !n the United Kingdom, 1920-1938 
VoL 1. By Riohard Btone. (Studies in the National. 
Income and Expenditure of the United Kingdom—1.) 
Pp. x1+448.° 108s. net. —— 
Consumers’ Expenditure in the United Kingdom, 
1900-1919 
By A. R. Prost, aaintod by A. A. Adama, (Btudiee 
Neca of the 
United Kingdom—3.) Pp. xiii+106. 42s. net. 
A series lished under the joint auspices of the 
National of Economic and Social 
London, and Department of Applied Economica, 
University of Cambridge. (Cambridge : At the 
University Prees, 1954.) 
HESE two books form part of a series of studies 
of the national income and expenditure of Great 
Britain, conceived and carried out under the 
direction of Mr. Richard Stone by the National 
Social Research, 


London, 
Eoonomics of the 
University of Cambridge. . ork on the project was 
started in 1941 with the main object of ‘ 
together quantitetive information relating to various 
sapects of the economio development of the United 

especially between the wars of 1914-18 
and 1939-45". In the end it is hoped that ell the 
nS HIM Pope eee ee ees 


Ore Gack We ccs and together the 
data in these two volumes must have 


and water charges, and fuel and light. In the second 
book, dealing with the period 1900-19, Mr. A. R. 
Presb must necessarily use less reliable data, but his 


fleld of coverage is wider than Mr. Stone’s; he deals . 
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with expenditure on clothes, travel, books, amuse- 
menta, life insurance and funerals, and domestic 
iture other than food, in addition to the topics 
"covered by Mr. Stone. The mditure on those 
items for 1920-838 will presumably be dealt wrth in 
Mr. Stone's forthooming second volume. 

By bringing this information together and arranging 
for oo bility and continuity, the &uthors have 
provi an invaluable service, and their final results 
will be of value to a much wider circle than economists 
as @ starting-point for further mvestigations. Mr. 
Stone'a book, however, is not a mere storehouse of 
information. He attempta an analysis of market 
demand by combining the time-series that he has 
constructed with the resulta of investigations of 
family budgeta and proceeds to calculate elasticities 
of demand for the commodities he deals with. There 
is & lengthy preface which deals with the aims and 
methods of econometrics, and the second part of the 
book contains an exposition of the theory of market 
demand and of the statistical procedures used in its 

ia. This section contains & systematic account 
of multivariate analysis, based on methods of matrix 
algebra, which have been increasingly used in recent 


years. 

A word of praise is due to the printers for & very 
fine job in producing the mass of material with such 
clarity. - d 


SOLAR PHYSICS = 
The Sun 


Edited by Prof. Gerard P. Kuiper. (The Solar Sys- 
tem—Vol. 1.) Pp. xix+745. (Chicago: University 
of Chicago Press; London: Oambridge University 
Preas, 1058.) 945. net. 

OTHING ‘comparable with this work has 

appeared since the publication of Vol. 4 of the 
"Handbuch der Astrophysik” in 1928. A comparison 
of the two volumes demonstrates impreasively the 
strides solar physica has made in & quarter of a 
century. The identification of ‘corontum’, the recog- 
nition of H-— absorption, postulation of the carbon— 
nitrogen cycle, invention of the coronagraph (and 
more recently the interference filter), development of 
ph and the magnetograph, the 
discovery of chromospherio flares and their terrestrial 
effects and of solar radio noise—all these advances, 
though solving some problems, have raised many 
others. It is small wonder, then, that adequate cover 
of a subject dealt with in 1929 by three authors in 
three hundred and fifty pages now takes twenty- 
three authors nearly seven hundred and fifty 


pages. 
The expressed of the editor, Prof. G. P. 
iper, has been to collect and systematize all 
signifloant information on the Sun into a volume that 
will be at onoe & reference handbook for the specialist 
and a survey intelligible to anyone versed in the 
physical sciences. It is a big task, but he may 
claim, and be accorded, & fair measure of success. 
Tf, as the preface seeme to indicate, each author used 
his own judgment as to what material is of sufficient 
importance to be included, one must congratulate 
the editor ab least on his choice of contributors. The 
level of appeal is extraordinarily uniform in 
& work with such eous origins, and if in 
some chapters the thetical reader with no 
revious astrophysical i may be repelled 
by an austero approach, this will not deter the 


Equipment". 
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specialist from turning to the work as a handbook 
of research. 


All men of science deplore & growing tendency 
towards o restrictive nationalism in scientiflo books. 
Astronomy traditionally transcends national boun- 
daries, and it is & pleasure to record in this instance 
contributions from &uthors in six different countries, 
in which no such tendency can be detected. One is 

i to welcome the dedication: ab least 
one American book in the has contrived to 
describe the coronagraph without so much as men- 
tioning the name of Bernard Lyot. It is regrettable 
that the present volume inoludes no contribution 
from the U.8.8.R.; but the cause can doubiless not 
be laid entirely at the door of the editor, who 1s as 
well aware as anyone how much solar research 
carried out in Soviet territories remains a closed book 
to Western readers. 

The book opens with an introduction which quotes 
fundamental data and, bringing the general reader 
to about 1930, directs him to the particular one of 
the following chapters which is appropriate to his 
interests. The solar interior, the tosphere, and 
the and corona are each discussed 
with thoroughness in a chapter contributed by an 


_adknowledged leader in the field. Theeo chapters are 


primarily concerned with the quiet Sun, in which 
each of these rather arbitrarily dafined regions is in 
rium with its neighbours. In contrast, Chapter 


-6 deals with the observable transient disturbances in 


the solar atmosphere, and with their terrestrial 
effects. Fascinating though this subject is, one 
wonders whether ite importance justifies making this 
the longest chapter in the book. The next chapter 
is devoted to an observational and theoretical dis- 
cussion of solar radiation at radio wave-lengths. 
That this is perhaps the most controversial in the 
book, and the one of which the conclusions are least 
likely to survive unchanged, is no more than to be 
expected in a subject barely ten years old- Chapter 8 
is entirely theoretical and comprises a critical review 
of recent work in solar hydromagnetioe. This subject 
is entirely new and bristles with so many difficulties 
that Prof. T. G. Cowling’s survey is most welcome at 
this stage. The last chapter in the book is a mis- 
oellany of short contributions held together by no 
more than the title: ‘Empirical Problems and 
This w not to say that it does not 
oontam some of the most interesting pages in the 
whole book; certainly the illustrations here are 
magnifloent. The book is rounded off with two 
useful appendixes giving & wealth of date on estab- 
lashed golar observatories (optical and radio), 
theis duncumeu ad Mie Sy pec cone Ne eee 

The book ‘is impeccably printed on the calendered 
paper made necessary by including half-tone plates 
on a lavish scale throughout. The table of contenta 
is admirably full; the alphabetical index, however, 
leas Bo. Croes-references, necessarily frequent in go 
heterogeneous a work, are made maddeningly 
difficult to trace by the omission of chapter and 
seotion numbers from the headings. 

This volumé is the first of four to be devoted to 
the solar system. It will give the solar physicist all 
he oan reasonably expect in the way of an advanced 
text for many years to come. If the standards of 
the present work can be maintained in the forth- 
coming volumba of the series, astronomers and 
geophysicists wil be heavily-in Prof. Kut 's debt. 

y A. Hurme 
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CHARACTERISTICS OF SOME ANIMAL CALLS 
By Da. P. MARLER 


Jesus College, and Department of Zoology, Madingley Ornithological Field Station, University of Cambridge 


Sounds facilitating Location 


is well known that some animal vocal sounds 
enable individuals to establish contact. The 
songs of various male birds, Orthoptera and Heterop- 
terat", assist nubile females to find mates. Species 
which form groups at some stage of their life-history 
often maintam contact by special calls (for example, 
the great-tit, Parus major’). 

The &oouracy of sound location depends on the 
capabilities of the auditory receptors of the hearer, 
the physical characteristics of the sound signal and 
the distinctiveness of the sound, including the effecte 
of distance from the source and of contrast with 
environmental noise. Mi as A tora of 
insects do not p kn change, like those 
of mammals and ie Vor ove uae Ss ae 
ment. Since this is a vector quantity, they can 
locate sound sources directly*, without reference to 
time, phase or intenstty differences, and thus inde- 
pendently of frequency within their audible range 
(400—28,000 cycles in T'hamnotrizon!). 

Mammals, of which man hag bean moet studied*'§, 
and birda^»*, locate sounds by making binaural 
comparisons of differences in phase, intensity and 
tıme ofarrival. In contrast with insects, the effloiency 
of location thus varies with the frequency of the signal. 
Phase difference is most useful at low frequencies, 
because the information it provides becomes ambi- 

uous when the wave-length is more than twice the 

between the ears. Also the refractory period 
of the auditory nerve (about 1 msec.) probably 
limits the perception of phase differences to fre- 
quencies leas than 1 ko./sec. (that ia, one cycle per 
mseo.). Intensity differences are moat useful at 
high frequencies, since obstructions in the path of a 
sound, such &s & head, only cast appreciable sound 
shadows when their dimensions are greater than the 
wave-length of the signal. Time-differance can be 
used throughout the auditory range. It is olear that 
the most readily located signals will be complex ones, 
which provide clues for all three methods. 

The song of the male chaffinch, Fringilla ocoelebs 
(Fig. 1), is known from fleld observations and from 
experiments with recorded songs to attract unmated 
females to ite point of origin, and to repel rival 
males’. It has a wide frequency spectrum, centred 
on 8 ko./geo., which is within the range of maximum 
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He L A sound spectrogram of a 


of a male chaffinch, Note 
many sudden changea,tn pitch the 


wide frequency range 


sensitivity of the cbaffinch ear!'. It is rich in sudden 
changes of frequency, which provide pointa of refer- 
ence for binaural time-oo ; roa alee oa 
suggesta that intensity differences aro 
significant in location by the chaffinch4, no Foe 
because its ears are go close together that time- and 
phase-differences are difficult to perceive (though for 
larger brrds-they are probably important). Emphasis 
on the use of intensity -differences would tend to 

high cies in song, which are most 
effectiv ay blocked the head. 

But to serve its functions, song must be audible 
at a considerable distance ; this seta an upper Innit 
to frequency sinoe, ae it increases, the rate of atten- 
uation with distance also rises rapidly. Furthermore, 
high-frequency sounds are easily reflected even by 
small objects such as tree branches, making their 
original source difficult to looate. Another aspect of 
the function. of song is that it 18 directed to members 
of the species, and should therefore differ distinctively 
from the songs of other sympatric species. This is 
true of the chaffinch in Western Europe, and in the 
Azore", It is clear from the use of song charac- 
teristics in distinguishing closely related species (for 
example, Phylloscopus, trochilus, P. collyitia and P.{ 
eibilairio") that this is usually the case. But when ' 
the number of co-habiting species is reduced, as on 
small islands, songs may become much more variable 
(for example, notes of the blue-trt, Parus caeruleus, 
on Teneriffe and the goldorest, Regulus regulus, in 
the Azores1*), 

Thus the physical characteristics of chaffinch song 
are closely adapted to the part it plays in life. The 
sound signals of the domestic fowl, Gallus domesticus, 
which attract amall chicks", share the characteristics 
of segmentation or repetitiveneas, brief duration of 
the component notes, and the presence of relatively 
low frequencies (lees than 800 c./sec.). Much of the 
energy is concentrated at the start of the notes. 
Like chaffinch song, these characteristics can be 
related to the facilitation of sound location, the low 
frequencies to allow phase-differenoe to be used, the 
segmented ‘clisk-hke’ properties for time-drfferenoe. 


Sounds confusing Location 


There is & conflict in many animals between the 
need to appear conspicuous to their own ies and 
inconspicuous to predators or prey, which is manifest 
in ther coloration!’ and also in their vocalizations. 
Small Passerines have two distmot responses to a 
hawk or owl^*;". If the bird of prey is perched, 
they make themselves iouous by ‘mobbing’ 
behaviour, which attracta o birds’ attention to 
the predator; if it is m flight, they daah for cover, 
and hide. Chaffinches use quite different calls m 
each case. In the first they give a ‘chink’ note 
(Fig. 2), which provides abundant location oluee; 
in the second, males give a high, thin 'seeot' note. 
The former is easily looajed by man, the latter only 
with difficulty, and the same is probably true for 
predators. 
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Tg t Four ‘chink’ calls of a female chaffinch. Thus oal shares 
song the characteristics of discontinuity and wie frequency- 
range 
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Fig. 8. À ‘oct’ call of a male chaffinch, evoked by & sparrow 
hawk, Mote the constant mtoh and the &beenoo any sharp 
disoontinutiles 


Pure tones in the region of 2-5 ko./sec. are difficult 
for man to locate because they are too high for bingural 
comparisons of phase-difference, and too low for there 
Eg aed intensity differences, so that only 
i i oes can be used’. In birds of prey such 
as owls and hawks, the lower limit of this range of 
frequencies, which are difficult to locate, is probably 
similar to that of man (perhaps set by the refractory 
period of the auditory nerve around 1 ko.[geo.). The 
upper limrt must be considerably higher, since sound 
shadows only become appreciable when the wave- 
length approximates to the diameter of the obstruc- 
tion. Thus the ‘seest’ cell of the male chaffinch 
probebly gt no clues to ita location by phase- or 
intensity citteretine . It also begins and ends imper- 
oeptibly (Fig. 3), and thus gives no clues for compari- 

ifferences. Finally, ita wave- 


son of binaural. time-diff 


length (about 5 am.) is small enough to result in free 
reflexion from the trunks of small treee. Thus the 
'aceet' call seams to be adjusted to avoid giving locs- 
tion clues of any kind to predators. Yet it serves to 
communicate the presence of danger to other chaf- 
finches, which fly to the nearest cover irrespective of 
the location of the calling brd. Imitations which 
have similar characteristios evoke an identical 
, 


"T imi 


have calls which 
example, the wren, 


(Fig. 5). 


to find that other unrelated 
Passerineg such sa the blackbird, Turdus merula, 
misel thrush, T. viscivorus, and various titmioe’ 
and buntinge (Andrew, unpublished work) have 
‘hawk’ calls with similar characteristica (see Fig. 4), 
no doubt for the same reasons. Many juvenil 
Passerines, which are very susceptible to predation, 
difficult for man to locate (for 

troglodytes") and which 
resemble the ‘hawk’ calls in, structure and frequency 
Ib is poamble that certain species such as 
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the hawfinch, Coocothrausies cocoothraustes (Hig. 0), 
have oven adapted their contact calls to give few 
location clues to predators, as may be true of some 


grasshopper 
ventriloquial for the same reason. 
The warning signals of the domestic fowl differ as 
& group from those which attract chicks, and are in 
msmy ways their opposites*. They are of relatrvely 
long duration, show little segmentation or ropetitive- 
neas, and lack very low frequencies. Although never 
as high-pitched as the ‘hawk’ calls of small Passerines 
(400-2,700 o.[geo.), they appear otherwise to be very 
‘similar, in the absence of clues by which predators 
might locate their source by time-differenoe, perhaps 
by and intensity-differences as well. 
ertebrate predation must be an equal problem for 
insecte which communicate by sounds. Analysis 
reveals that moet Orthopteran songs have their main 
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6. A ‘seep’ call of a female hawfinch, used for maintaining 
a sodal contact In winter 


8 NATURE 


tors (Laniidae, Tetraomidas, eta.) to locate as 
or man. Also they are well above the range of 
maximum sensitivity of most birds, as so far investi- 
gated"; and will be freely reflected by even small 
obstructions. Exceptions are the songs of various 
Grylloidae (2-4 ko./se0.)!*;33, which, in contrast with 
other Orthoptera, are largely 


od of confusing predators may be to 
groups, thus making it difficult for 
any.one individual to be located. Pringle (unpub- 
lished work) has suggested this explanation for the 
habit among Cicadas (Heteroptera), and it might also 
be applied to the communal singing of frogs. 
ib appears that many of the sounds used in 
bird and insect ' have not been chosen 
arbitrarily, but are directly adapted in structure to 
the function they have to perform. 
I am mdebted to Prof. J. B. S. Haldane and 
H. Thorpe for criticism of this article. 


y 


and Joos, ML, Beleviour, &, 175 (1963). 
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WILLIAM HIGGINS, CHEMIST 
(1763-1825) 


By Pror. J. R. PARTINGTON, M.B.E. 


Ae William Higgins was, in his time, 
one of the distinguished group of Irish chemista 
which included Kirwan, singularly little is known of 
many aspects of his life, and some inaccurate state- 
ments about him and his work have been 

by the few who have written about him. Prof. T. 8. 
Wheeler, of Dublm, who has for some years been 
engaged in a atudy of Higgins, has recently lahed 
two articles! based on primary sources, includi 
which were unknown to previous writers, and these 
articles throw new light on several aspects of the life 
and work of Higgins. , - 

William Higgins was born at Collooney, Co. Sligo, 
probably in 1768, and died in June 1825. He waa 
the nephew of Bryan Higgins, also known as a 
chemist. He was from 1787 until August 1788 at 
Pembroke College, Oxford, previously matriculating 
at Magdalen Hall in 1786. He is said to have been 
“operator” (lecture assistant) to Beddoes, the reader, 
who succeeded Austin, the profeasor of chemustry, 
early in 1788. On leaving Oxford he went to London. 
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Since he says himself that he aamisted his uncle in 
numerous experiments whiah „Higgins pub- 
lished in a book in 1786, he must “have been in 
London before he went to Oxford. The reagon why 
he left Oxford after so short a stay and without a 
degree is not clear; but since he published his book 
criticizing the phlogiston theory in 1780 he must 
have been working on it in Oxford, and since Bryan 

i was a supporter of the phlogiston theory 
and made some original contributions to rte later 
aspects, he may have withdrawn his support of his 
x This, however, is only a conjecture. 

January 1792 Higgins was appointed chemist 

at Apothecary’s Hall, Dublin. Hitherto, little has 
been known of this period of Higgins’s career, and 
Prof. Wheeler is the first to have had access to the 
relevant minute books. Higgins received a salary of 
£200 a year, with apartments, coals and candles, 
taking over & “small back room" in May. He fitted 
out & laboratory. His salary came into arrears, and 
in 1795 Higgins asked for payment in such terms 
that his employment was terminated, the governors 
borrowing £200 to pay him off. In 1795 he was 
appomted part-time, ‘“Chymist” to the Irish Linen 
Board, at a salary of £100 a year, which appointment 
he held until 1822. He did & considerable amount of 
good work for the Board, publishing in 1799 an 
‘Easay on Bleaching”. His merits were appreciated 
by Kirwan, & phlogistonist whose theorjes Higgina 
had attacked in his book, and it was on Kirwan’s 
recommendation that Higgins was appointed in 
1795 to supervise the Leskean Collection of minerals 
of the Royal Dublin Society, becoming professor of 
chemistry and mineralogy by an Act of the Irish 
Parhament passed in 1796. He began to lecture in. 
1797. He had been elected to the Royal Irish Acadamy 
in 1794 and was elected F.R.S. in 1806 (his nomination 
certifloate being signed by Davy), but first si 
the charter book and ob admittance in y 
1817. o 

Although he lived in rooms m Dublin, Higgins left 
& considerable amount of property on his death, 
having purchased lands for £2,000 and £6,800 during 
1818-23. He had & reputation for eccentricity, and 
many anecdotes of him were current. "Davy, in 
his obrtuary notice, complamed that Higgins did 
little in “the later years of his life, but he seems 
to have been kept busy in his various appoint- 
mente. : 

Higgins is best known for his book, “A Com- 
parative Vigw of the Phlogistic and Antrphlogistio 
Theories”, published in 1789 and again in 1791. In 
this he argues against the phlogiston theory, which 
Kirwan had supported in an “Esay on Phlogiston" 
in 1787. An example of his style is provided by the 
following extract from the “Comparative View": 
"Although I do not think sulphur contains phlogiston, " 
or the solid matter of light inflammable ar, I by no 
means suppose it to be a simple body, but to be 
relatively to our knowledge of ohemistry, aa simple 
as the earths or the two fixed alkalies, all of which I 
make no doubt will be analysed at some future 
period,- when the science of chemistry will be more 
cultivated than at present, by men of genius, fortune, 
and leisure" (p. 120). The book contains some new 
discoveries, such as the solution of iron in sulphurous 
acid without the evolution of hydrogen, and an 
appendix on an analysis of a human calculus which 
was presented to the Royal Society but was not 
printed. It also desaribes some ingenious’ quantitative 
expermnente, for example, on the compoaition of 
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sulphide (which, however, 
golution of sulphur in hydrogen, 
These experiments were made in 
Oxford and ly m his uncle’s well-known 
laboratory in Greek Street, Soho, in London. 

Higgins deals with chemical combination on the 
basis of the union of ‘ultimate particles’ of elemente, 
and he olearly recognized, probably for the first time, 
that & particle of one element may unite with more 
than one particle of another, in the oxides of nitrogen 
up to five particles of oxygen combining with one of 
nitrogen. In this the law of multiple proportions is 
implicit. lications of the atomic theory to 

da Loe made before, notably by Bryan 
ae who explained the union of one particle of 
each of two dene to form a molecule (& name 
used by him) of a compound, the TOCERE 
‘saturation’, a name also used by William 
Bryan Higgins used the idea of central forces, while 
William used a different idea, more akin to modern 
views on valency. Bryan Higgins hinte only obscurely 
that perhaps two particles of an elament may saturate 
one of another. 

In his ‘‘Comparative View”, William Higgins paid 
little attention to the weights of the particles, and 
only once m the book does he hint that they may 
have different weights, without attempting to 
determine them. He does not seem to have realized 
the novelty of his conceptions. 

Some have said thet Higgins thought that the 

les of different elementa were equal in weight, 

Prof. Wheeler concludes that this w unlikely. It 

is more probable that he assumed nitrogen, oxygen 
and sulphur equal (14, 16, 32/2) and that he knew 
that the iole of hydrogen was much lighter. He 
soema to have thought that the matter of all particles 
has the same density, and that the weights of the 
particles are proportional to the aes of the hard 
nuclei, apart from the atmospheres of fire (oaloric). 
He thus supposed that the pertucles in different gases 
are et different distances from one another, so that 
he could not draw conclusions from the densities, as 
Avogadro afterwards did. He did, however, consider 
that the numbers of particles in equal volumes of 
gases under the same conditions of temperature and 
preesures were n simple numerical ratios. He arrived 
at reasonable views on the composition of several 
molecules, such as that of water (HO) and the oxides 
of sulphur (SO and BO,) and nitrogen (NO, NO, 
NO, NO, and NO,). He used symbols for the 
ticles of different elementa—nitrogen P, sulphur 

Prison T OTA lye D eto.—and he also made 

uae: to the idee of valency bonds, drawing 
tikes tween the symbols of the elements and 
arbitrary numbers to the forces between 

the particles. He supposed that the force of & central 
perticle was progressively weakened as more and 
more particles of another elament were attached to 
it, the bond strength being the sum of the force of 
an attached atom and the force of the central partiole 
divided by the number of particles attached to it. 
This idea enabled him to discuss in a very ingenious 
way what would now be called transition complexes. 
In these associations of particles, the forces are 
weakened when another body is brought up, and the 
effect of this is transmitted through the complex, 
leading to rearrangement and reaction. In such cases 
he used the idea of a p orientation of 
particles, which had also been used by Bryan Higgins. 
‘These views are more in than thoee of Dalton, 
who followed Newton in using central forces, whioh 


nitric acid and of hy 


he regarded 
not & com Dodd T 
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enabled him to explain the properties of mixed gases, 
& problem not considered by Higgins. 

Some years after Dalton publiahed his atomic 
theory, Higgins in 1814 wrote ' te &nd 
Observations on the Atomio Theory”, in which he 
reproduced parte of the “Comparative View” with 
the intention of showing that he had anticipated 
Dalton. In many cases, however, he reada into these 
more than he said in 1780 and alters some of his 
conclumons. He suggests that Dalton had known of, 
and used, his earlier book m formulating his theory ; 
but no evidence of this has ever been produced’. 
Prof. Wheeler believes that Delton uw poamar iid 
the work of Higgins. Higgins and Dalton 
atomic theoree in explaming chemical changes. 

was the first to point out clearly the com- 
bination of atoms in multiple proportions, and he 
used the idea of forces linkmg atoms in explaining 
reactions, ae the idea of a transition state, 
but he paid little or no attention to the weights of 
atoms. ton's contribution was the idea of finding 
the relative weights of atoms and so explammg the 
quantitative laws of chemical combination, but he 
paid little attention to attractive foroes exerted 
between the atoms. Dalton’s theory includes the law 
of multiple proportions and, what is important, the 
law of reciprocal proportions, which , with 
his neglect of atomic weight, did not see was a oon- 
sequence of the atomic theory. The atomic theories 
of Higgins and Dalton differ in important respects, 
and it is pointless and probably incorrect to say that 
Higgins anticipated Dalton. It was Dalton’s theory 
which waa developed in the nieteenth"century, and 
many of his ideas appear in the modern atomic 
theory. Higgins was mainly concerned in refuting 
the phlogiston theory, and since this was no longer 
of interest to later chemists his atomic theory, which 
formed part of his argument, was not properly 
appreciated. He did not develop it himself and seems 
to have realized that he sould have done so only 
ee Dalton's theory waa ee 
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SEMICONDUCTORS AND 
TRANSISTORS: SOME CURRENT 
PROBLEMS 


By Da J. R. TILLMAN 


Post Office Engineering Research Station, Doilis Hill, 
London, N.W.2 


Bardeen and Brattain announced ther 
discovery of transistor action in 1948, it was 
foreseen that much research and development would 
be needed before widespread applications became 
possible. What has followed, however, has been on 
a soale many times greater than generally expected. 
The more fundamental research has been fruitful, aa 
witness the reports of the international conferences 
on semiconductors held at Reading (1950) and 
Amsterdam (1054). It has predicted new effecta and 
new applications and has led to new designs of 
transistor. Advances in technology have also been 
strikmg, though some secondary effects, not yet 
well understood, introduce unwanted features in 
transistors. 


Transistor Materials - 


Germanium and silicon remain the only important 
transistor materials. Most of their properties aa 
semiconductora—for example, the dependence of 

i and Hall coefficient on impurity content 
(usually of a trivalent or pentevalent alement) and 
on temperature, and the wave- limit of the 
optical absorption (and the rela energy gBp)— 
have been investigated in detail Interpretations of 
t EPUM m Hec finde 
ipe antais that the effective masa, 
T", of the. charge carriers be dependent on the 
direction of motion relative to the orystal lattioo, and 
differ, sometimes by a factor of mare than ten, from 
` the rest mas, Mh, of a free electron. Attempta have 
recently been made to measure m* by a more direct 
method; the angular frequency, œ, of an electric 
feld Æ at which a specimen of & semiconductor 
exhibits a cyclotron resonance (e peak in its absorp- 
tion ) when & steady magnetio fleld H ie 
applied at right angles to H, is simply qH/m*o. The 
conditions necessary to achieve unambiguous answers 
from the cyclotron resonance measurements are 
stringent, requiring that the carriers have a mean 
free time of at least & few cycles of the alternating 
electric fleld—a condition met only by the oom- 
bination of low temperature (for example, 4° K.), at 
which oollisione with phonons are greatly 
and high values of w/2n (for example, 10:1-102 o./s.). 
The mush reduced thermal ionization of the i 
centres at the low temperature Dien n w & 
density of charge carriers, whi liad ae 
mented by, for example, photo ‘injootion. The 
of m*/m, obtained & dependence on the 
orientation of the orystal under test with reapect to 
the direction of H and differ for holes and electrons. 
Theoretical computations of the energy band structure 
' for germanium and silicon have bean extended to 
sufficient points in momentum space to &ooount, at 
least qualitatively, for the cyclotron resonance 
resulta 


The effecta which limit the life-times of minority 
carriers (such as those injected by the emitter of a 
transistor mto the base region or produced by photons 
of sufficient energy) are only partially 
and not well controlled. Thus nickel and copper 
present. large cross-sections for the capture and 
recombination of holes in n- germanium ; perta 
in. 10™ of niakel (perte in 10° o copper) oould account 
for most of the recombination occurring in much of 
the n-type monocrystalline germanium prepared 
to-day. The same two elementa also have large 
capture cross-sections m p-type ium , where 
they act as recombination centres for electrons. The 
segregation constants of both elements, in ger- 
making zone-refinmg 


temperatures ; 
bility in germanium. Cantal of liene by do 
addition of either element to molten germanium 
from which single crystals are afterwards drawn is 
therefore difficult. There are, however, applications 
which call only for &.minimum value of life-time, 
involving no addition of a material of high re- 
combination aera Ariel pepe pens 
particularly the dangling Assocs 
à e ul of dotation lines ta Eko Guerra 
near-perfect Se can. also act aa recom- 
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bination centres; their numbers must be con- 
trolled, both for this and other reeasons. 


Transistor Technology and Physics 


' The properties of the surfaces of semiconductors 
are insufflmently understood. No simple complete 
model existe for the rectifier formed at the contact 
between a sharp metal point and a piece of germanium 
or silicon—and in general none for a formed point 
contact, that is, one at which sufficient electrical 
energy has been rapidly dissipated to produce local 
melting, followed by rapid cooling. Experimental 
studies have been made; but the interpretation of 
some ne on details not well under control—for 
example, the structure and composrtion of surface 
layers. 

Okanges ih the contort potential ar annid whet 
exposed to & sequance' of atmospheres have been 
studied. Layers of p-type conductivity form on 
n-type material exposed to an oxidizing atmosphere 
and of n-type conductivity on p-type germanium 
exposed to water vapour; water vapour may, how- 
ever, counteract the short-term effect of an oxjdiring 
atmosphere on the growth of layers. The effective 
area of the layer (more usually called a channel) 
adjacent to a p-n junction increases with reverse 
bias acrosa the junction, but the breakdown voltage 
of the junction between the channel and.the under- 
lymg material may be much leas than that of the 
mam junction. 

The rate of recombination of minority carriers can 
be very high at surfaces, and, in & tranmstor formed 
by alloymg two small pelleta of indium opposite one 
another on a thin wafer of germanium, can pre-' 
dominate over that in the bulk material, unless the 
ing the wafer 1s 


At the moment, surface effecta may be the most 
mnportant of those responsible for the failure of some 
tranmgtors to have, and retain, the properties 
predicted. 

The alloying process, though widely used, has 
uncertainties. The indium melts ahd dissolves ger- 
manium until the solution is saturated. The first 
part to solidify on cooling takes the structure of the 
underlying undisturbed germanium and may be 
strongly p-type (because mdium is trivalent) if the 
alloying temperature is high enough. The continurty 
of the germanium across the p-n junction may have 
regions of mmperfeotion, however. None the leas, alloy 
diodes, carefully processed and sealed in & dry inert 
gas, oan have voliage/current relationships little 
different from those calculated, mdicatmg that any 
imperfections can be apparently unimportant initially; 
they may still play some subsequent part in ‘changes 
of ormance, however. 

reliability of transistors will probably ultim- 
ately reaide in the vitel regions of the surface and 
bulk near the junctions or contacts. igh electris 
fields (for example, 3 x 10* V./am.) exst at the 
collector junction or contact, where the working 
may, due to the power issipetion, be 

70° C. or more in and 150° O. in mlicon 
unite. The drift of metel ions and the diffumon of 
particularly im regions of lo imperfection, may 
wall set one limit to the life of unite. The high field 
extends to the periphery.where it may cause dielectric 
breakdown m any protective film, and may lead to 
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shunting of the junction by ionic conduction and to 
erosion of the germanium at the edges of the junction. 
A wide varieby of changes of performance can be 
noted when unita are exposed to wet and dry atmo- 
spheres, ozone, halides and the vapours of some 
organic hquids; the effecta of humidity are 
particularly detrimental when quantities (for 
example, 1/10*) of salts of nickel or copper are 
present in the final washing water. Because these 
metals are often used as connecting stube or leads, 
great care needs to be taken in manufacture to 
prevent thar transfer to unwanted places. . 

Some new designs of transistor have involved new 
techniques and therefore require new studies of basic 


or evaporating emitter and collector electrodes in the 
wells, for ite action on the contact between 
the metal coating and the semiconductor as left by 
the electrolytic etch. Platinum, mdium, copper, lead 
and antimony are among the metals used. As with 
point-contact rectifiers, the work function of the 
metal seams to have little mfluence on the overall 
performance. No satisfactory theory haa yet been 
given to account for the high hole content of the 
current flow across such metal-semiconducter con- 
tacta. 


The solar and atomic batteries are recent additions 


to the possible uses of ailioon junctions ; each 
peeve ens cee radiation, solar or 
P. respectively, via the production of hole-electron 
pairs in the vicinity of e junction, into electrical 
. power. Problems of damage to the lattice, with 
degradation of performance of the battery, may be 
severe in the atomio unit. 
” New Semiconductors 
^ Germanium and silioon are not ideal materials for 
crystal valves for several reasons. Germanium is & 
comparatively rare element; valves made from it 
lose much of their performance when at 
ambient tem above about 70° C. Silicon 
presenta difficulties of purification; ita technology 
involves accurate control of tamperatures around 
1,420° C. The mobilities (p) of carriers'in germanium 
and silicon (~ 400—4,000 om.*/seo. V.) limit the speed 
of response of transistors. Searches continue to be 
made for other transistor materials leas severely 
limited in the above ways. The compounds of 
elements of Group I with slementa of Group V, 
for example, indium antimonide and gallium arsenide, 
were among the first to receive attention. The 
of the constituent elementa disappear in 
the which have a diamond-like structure 
and the alectrical properties of samiconductaors. 
Values of » &s high aa 75,000 om.*/sec. V. have been 
reported. for electrons i cua &ntimanide, but the 
aron par tg E: is lee than 0:8 eV. 
lifetime, c 7 minority carriers may be 


temperature ; ine of indium antimonide 
to be extrinsic it must contain about 10? impurity 
atoms per cm." and may .be nearly d te. 
Collector barriers would be very thin and unable 
to withstand any usable reverse voltage. Reverse 
currents ab pm junctions will be large because of the 
D p ee Some other oam- 


pounds have more apprepriate values of energy 
gap, bub only moderate values of i. The search 
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has extended to other binary compounds (elements 
in Groups IV and VI and also V and VI) and to 
ternary oompounda—for example, CulnSe,—the 
structure of which also resembles that of diamond. 
Some, though not suitable for transistors, have 
extended the range of other electrical properties. 
Thus. the Peltier effect at the junction between. bis- 
muth and biamuth telluride has been made to 
& temperature difference of 26° O., and that 
n- and p-type bismuth telluride a differance of 
7-40? 0. Some attention has been paid recently to 
quaternary compounds having the stannite structure, 
also alain to diamond. 


Problems in applying Crystal Valves 
It is now possible to asees more adequately the 
likely uses of crystal valves. Diodes offer advantages 
of size, lack of a heater, small capacitance and, 
id response. Triodes offer advantages 
S ure Mu obe engl eee can ona editos 
compared with thermionic valvee. The diodes bring 
few new problema; their noise factors are not well 
understood, but at radio frequencies are usually 
tolerable. Minority-carrier storage can set & limit to 
their speed of tion as switches, for example, in 
computer circurta; forward current results in an 
excess of minority carriera near the junction or 
contact, which vents the diodes 
OE of high impedance when & reverse voltage 
pplied. Recovery times can vary from about 
(01 cass. to IQ pása. Triodes set many more, and 
sometimes severe, problems. The noise factor can be 
intolerable at audio-frequencies for some uses ; here 
the dominating component at & J m often 
proportional to j*, where n ig about 0-0-1-2. The 
equivalent circuits are more involved than those of 
thermionio valves, and ıt is not always easy to relate 
the components of the equivalent circuit which suita 
the engmeer to those preferred by the device designer. 
Methods of circuit analysis and design both for large- 
signal and amall-signal applications are being evolved, 
but the limitations of upper working temperature 
(leas stringent for silicon unite), of power handlmg 
capacity and of response continue to 
restrict the fleld of applications. 


OBITUARIES 


Prof. Albert Michel-Lévy 


ALBERT MiommL-Láyy waa born at Autun on 
July 8, 1877. Hus father, Auguste (1844-1911), waa 
& very distinguished geologist and muncralogist, bent 
known for his fandamental work on the relationship 
of chemical composrtion to optical properties in the 
feldspar group, which is still used as the basis for 
the identification of members of this most mmportant 
group of rook-forming minerals. Albert at first 
studied agriculture and forestry at Nancy; but he 
soon found an to turn to geology, and 
in 1901 he de France ag a student 
of Ferdinand Fou is His early work was on the 
rocks of the cen massif of France m Morvan and 
Le Loire, and his thesis for his doctorate embodied the 
resulta of many years work in that region. In 1913 
he succeeded to Louis Gentil as & lecturer in petro- 
graphy at the Sorbonne. Here he carried out many 
investigations of volcanic rocks and of mylonites, 
illustrating his pa papers on these rooks by photomicro- 
graphs of remarkable excellence. Ho was ever ready : 
. 
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to workers in flelds other than petrograp phy, and this 
led, happily, to some work on the b ce of 
nitrated celulose and in turn to work on other 
CEDE Together with Henri Muraour he studied, 
` under the microscope, the be- 

Mm of single crystals of explosive substances, 
observing the products of the explosion, cota 
flash, and the shock waves. Later they 
their observations to the modifications in the shook 
waves! when explosion took place in one of the 
heavier gases like argon, comparing these with the 
effects seen in atmospheres of lighter gasos. 

This work on explosives suggested to Michel-Lévy 
& way of synthesizing rock-forming minerals under 
pressure and in presence of water vapour. The 
materials for the synthesis were enclosed m a ‘bomb’ 
cleverly designed to accommodate also a small 
exploatve charge. The ‘bomb’ dU ae NUT 
electric furnace at first to a ture of 200°, 
at which the explosive detonated, produ cing tho high 
preesuree required in the oloeed 
d OUT uhi fece me Adi tu Ee 
kept there for days or weeks as desired. The identi- 
fication of the minerals synthesized in these experi- 
menta was made by means of X-rays by Jean Wyart, 
and in later experumante they had the collaboration 
of one of Michel-Lévy’s daughters, now Mme. Mireille 
Obristophe-Michel-Lévy, by whom the work is still 
being carried on. 

Twice Michel-Lévy’s scientific work was inter- 
rupted by wars. He came of a family devoted to the 
servico of France. His grandfather had served in 
the Crimes as a surgeon and became a very dis- 
tanguished officer in the French Army medical ser- 
vice. In the First World War Albert Michel-Lévy, 
Caprame de chasseurs à pied and later Chef de 
Bataillon, waa twice grievoualy wounded, and he ended 
the war as an offloer on the General Staff. He was 
made a chevalier of the Légion d'Honneur, of which 
he became en offloar in 1920, and commander in 
1946. In the Second World War, after the fall of 
Franoe, he was removed from his poet at the Sor- 
bonne because of his Jewish ancestry. -Protesta at 
bis removal were eventually successful in having the 
interdiction withdrawn in January 1042, and he was 
able to resume his work, though not in his own 
laboratory. However, worse waa in store. His only 
son, Roger, fighting in the resistance, was taken 
prisoner and shot in February 1044. The loss waa 
irreparable. Michel-Lévy’s health was never again 
very good and he retired from his professorship in 
1946, though he continued work with Jean Wyart 
and his daughter until 1048. He died in Paris on 
May 2, 1055. He was made a professor of the Bor- 
bonne in 1936, and wes elected a mamber of the 
Aogdemy. of France on January 22, 1045. 

i W. CAKPBHIL SwrrH 


Prof. Madison Bentley 

Pror. Mapisow Bantiyy died im Californie, 
U.S.A., on May 80. He was born at Clinton, Iowa, 
on June 18, 1870. His early training was at the 
University of Nebraska. He then went to Cornell 
University where, in 1898, he obtained the Ph.D. 
degree. At Cornell he remamed, first aa mstructor 
and then as associate professor of psychology, until 
1912. During 1912-28 he was professor of psychology 
and director of the Psychological Laboratory at the 
University of Illinois. In 1928 hé succeeded Titchener 
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at Oornell as Sage professor of psychology, and there 
he remained until his retirement from official life. 
He became president of the American Puychological 
Association ın 1925, he was a Fellow of the American 
Association for the Advancement of Saence, obair- 
man of the Division of Anthropology and Psychology 
in the National Researah Counal ; and he was editor 
of the Ps ical Inder (1915—24), of the Journal 
of Pasyohology (1926-80) and oo-editor 
for many years of the American Journal of Peychology. 
Madison Bentley achieved a position of great 
influence in the relatively early days of experimental 
peyohology in America. He was of a modest and 
friendly disposition, a man of complete intellectual 
honesty, yot willing to try to see something good in 
all the many systematic, and often highly dogmatic, 
ea to payehology which characterized the 
of the nineteenth and the begmning of the 
twentieth centuries. This temper of mmd made hm 
an admirable editor, and his suoceasful editorial work, 

as he himself recorded, broadened his knowledge and 
increased his tolerance. He wrote widely but mostly 
in journals, or in books of the familiar American 
‘portmanteau’ kind. There were two volumes of his 
own: “The Field of Paychology’’, publiahed in 1924, 
and ‘The New Field of Paychology'', which appeared 
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. about tan years later. In the second, Bentley showed 


himself rather surprisingly sympathetic to practical 
and applied devel ta of experimental psychol ony: 

When. Prof. Murchison got the excellent i 
of producing a series of volumes to be called ‘History 
of Psychol in Autobiography’, Madison’ Bentléy 

Nus taal one of the people approached for an 
bis contribution. He wrote a bea unassuming . 
account of his intellectual development (Vol. 8, p. 53 ; 
1986). He acknowledges his debt to Titchener, and 
it is characteristic that he should select one item of 
this debt as most important. He had ‘“‘snbmitted-a 
cherished. manuscript’ for oriticiam and got it back 
with these remarks: ‘Here it is. I don't think that 
I have ever told you that I thoroughly disliked any- 
thing that you had written. I do this. It is decidedly 
bad. Cut out your figures and have done with your 
This, says Bentley, “was a mejor 
operation without anesthetic. , Recovery waa slow,’ 
but it left my organism saner” 

Whether or no this was tho reason, it was tho 
sanity snd dependability of his judgment, as well as 
the wide range of his knowledge, that won for Bentley 
the deep respect and admiration of psychologists 
everywhere. F. C. BARTLETT 


o 


Mr. G. W. Lines, C.B.E. 


Gmonaa Worm Lines, director of perimtos; 
Sane a M ME eat Africa 
in agricultural circles of Nigeria and 
Bir. lems where he had & long and 
career. He died at his 
February 11 in his fifty-second year. 
After graduating from St. Catherine’s ` College, 
Cambridge, in 1924, he obtained a Cambridge diploma 
in agricultural science before he joined the Colonial: 
Agricultural Servico in 1925. He spent the oerliór 
part of lus service in Nigeria, where he was noted for 
the enthusiaam and energy he put into his work and 
for his genial personality., He was particularly suc- 
cessful in obtaming the co-operation and confidence 
of the native farmers to a*degree seldom Bits by 
other offloers in the Service. 
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Lines took a leading part in establishing thd. 
oo-operative preparation and marketing of cocoa in 
tbe Western Region, and later he initiated the 
planting of improved oil palms to replace the wild 
palms on which the farmers relied. In Nigeria 
perhape he will be best remembered in the Bida area 
where, during the War, he established a thriving 
local fibre industry which proved of lasting benefit 
to the farmers and met an urgent demand for 
materials previously imported and then practically 
unobtainable. 

On his transfer to Sierra Leone in 1944, he gave 
outstanding service in the organization of supplies 
and later assisted in the improvement of production 
and quality of piassava, a product for which Sierra 
Leone is ous. He was promoted to principal 
agricultural officer in 1946, deputy director of agri- 
culture in 1949 and to director in 1951. It was in 
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this latter that he achieved his moet outstanding 
BUOOO8BB, izing the impossibility of increasing 
food production on the overworked and eroded 
RUE he went boldly forward to apply mechan- 
ization to the cultivation of swamp rice on the vast 
areas of coastal and inland riverain swamps. The 
inttial i te met with rmmoediate success, from 
which he evolved a policy which has led to the 
provision of a service with mechanized unite over 
large areas of the country. In 1942 he was made an 
M.B.E. and advanced to C.B.E. in 1985. 

By the death of G. W. Limes the Colonial Agri- 
cultural Service has lost an outstanding figure, and 
he leaves behmd him many friends, Europeans and 
Africans alike. His enthusiasm was unbounding and 
infectious, his initiative exceptional and he gave 
unstinted encouragement to his staff from the most 
junior upwards. T. N. Greys, 


NEWS and VIEWS 


Imperial College of Science and Technology, 
ndon 


THREE new chairs have recently been created at 
the {mperial College of Science and Technology, 
London, and the appointments to them are eg 
follows: aeronautical structures, Dr. J. H. Argyria’; 
appled science in the Mechanical Engineermg 
Department, Prof. D. G. Christopherson ; and light 
electrical engineering, Prof. A. Porter. 


Prof. J, H. Argyris 


Umm the appointment of Dr. J. H. Argyru to 
the new chair of aeronautical structures at Imperial 
College, all professors of aeronautice in British univer- 
sities were primarily associated with aerodynamics. 
This has inevitably biased studenta of aeronautics in 
favour of aerodynamics and has had the result that 
too few graduates with a primary interest in structures 
have entered the aeronautical engineering profession. 
The formation of the present chair will help to change 
this somewhat unsatisfactory state of affairs. Prof. 
Argyris studied at Munich and Zurich. He spent 
some years on the technical staff of the Royal Aero- 
nautical Society, during which period he wrote papers 
on tapered tubes (representing aeroplane wings), 
diffusion of loads and panel instability, and wrote an 
important contribution to the “Handbook of Aero- 
nautios". In 1949 he joined the staff of Imperial 
College, and in the following year was appointed 
reader in- aeronautical structures by the University 
of London. Since than, an arroraft structures labor- 
atory, including equipment for the study of fatigue, 
has been built up at the College. Prof. Argyris’s work 
and published pepers since 1949 have been on energy 
theorems, approximate stresa analysis, matrix formu- 
lation of structural analysis, instability of panels, 
experiments on open tubes, and fatigue investigations 
on bonded light alloys. He is working at present on 
the statics and dynamics of complex aeronautical 
systems with particular reference to the use of 
digital computers. s 
Prof. D. G. Christopherson 


Pror. D. G. CumrrormunsoN was educated at 
Sherborne Behool and &t University College, Oxford, 
gr&duating in engineering. science in 1087. After 
a year at Harvard University as a Henry Fellow, 


he became research assistant to Bir R.chard South- 
well and took his D.Phil. in 1940. Durmg the 
Second World War he worked for the Research and 
Experimente Department of the Ministry of Home 
Security on the subject of airborne blast, underwater 
shook waves and other effects of explosions, and also 
on the design of structures to reaist these effects. In 
the latter part of the War his work was not so much 
concerned with defence as with the selection of 
weapons for attack on specific objectives. After the 
War he beoanie a lecturer in engineering in the 
University of Cambridge and a Fellow, later bursar, 
of Magdalene College. In 1949 he was appointed to 
the chair of mechanical engineering in the University 
of Leeds. Prof. Christopherson’s research and pub- 
lioations have been mainly on three linea: Inbrication, 
dynamio stress analysis and plasticity. Tho chair of 
applied science at Imperial College has been created 
as pert of the expansion plans of the College. The 
now professor will be particularly concerned with the 
methods of teaching engineering studente of all kinds 
during their first year at the College, as well as with 
his own research and postgraduate work. 


Prof. A. Porter 


Pror. ARTHUR Porrme is a graduate of the Univer- 
sity of Manchester, where he became an assistant 
lecturer in phymæ. Before the Second World War he 
was a Commonwealth Fellow in physics and electrical 
engineering at the Massachusetts Institute of Tech- 
nology, and during the War was engaged on special 
work for the Admiralty and Ministry of Supply. In 
1946 he went to the National Physical Laboratory, 
Teddington, in charge of the Automatic Control 
Systems Laboratory in the Metrology Division, but 
soon moved on to become professor and head of the 
Department of Instrument Teahnology at the Military 
College of Science, Shrivenham. Smoe 1949 he has 
been in Canade as head of the Research Division at 
Ferranti Eleotrio, Ltd., Toronto. Prof. Porter haa 
published many papers in the fields of control systems, 

. differential and similar subjects, and w 
author of a monograph on servo-mechaniams. “At 
the Imperial College he will work in close aseociation 
with Prof. A. Tustin, the new head of the Depart- 
n of Electrical Engineering (seo Nature, January 
22, p. 148). ` 
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Physics at the University College of Rhodesia and 
yasaland : Dr. E. Lelghton Yates- 


Da. E. Laiautow Yaras, senior lecturer in physica 
tha char of piste in tho Univamity Calin. of 
iar ea sae HYAS in the University College of 
Nyasaland, Salisbury, Southern 

Thoin Ednoated at the Grove Park Grammar 
School, Wrexham, he then studied under Prof. E. A. 
Owen at the University College of North Wales, 
Bangor, and graduated with first-class honours in 
physics. He did postgraduate work with Prof. Owen 
on X-rays, developmg a high-temperature camera and 
investigating 
ing to Bt. J College, Cambridge, with & senior 
research award of the Department of Scientiflo and 
Industrial Research, he worked m the Cavendish 
Laboratory on the separation of the isotopes of 
lithium, boron and carbon. Dr. Yates is an exoellant 
teacher, having lectured and demonstrated for 
many years and at all levels to general- and to 
i&l-degree students. During the Second World 

ar he was largely responsible for conducting & 
two-year course at Shaffield in radiophysios and for 
developing & comprehensive practical course in radio. 
He has initiated extra-mural and postgraduate 
courses in oleotronioe, metal ‘physics and shodern 
physics and given courses in buiding acoustics. 
Alone and with his co-workers, he has worked on the 
development of electronic control devides, the X-ray 
examination of metals and alloys, order-disorder 
transformation in FeNi,, the growth of single crystals 
of iron, their magnetic roperties under strain, and 
the design of an X-ray itesuumeter for examining 
strained crystals, using a flne-focus X-ray tube. Dr. 
Yaiee's wide knowledge and experience have been 
always freely available to his colleagues. In the 
Student Christian Movement, hia services have been 
greatly prized both in the universities and in schools. 


Kossuth Prizes for Research tn Hungary 


Tosa H Government has awarded a number 
of Kossuth Prizes for research, as follows. First-class 
Prizes, of £1,500 each: Academician Léarló Rédei, 
for work in the fleld of algebra and theory of numbers, 
and particularly for his treatise on the Pell type of 
equations; and Academician Gyozo Bruckner, for 
research on polypeptides and proteing, significant 
from the biological point of view. Second-claas 
Prizes, of £1,000 each: Dr. József Baló and his wife, 
for research into the pathology of the blood system 
and the discovery of a new enzyme whioh di 
fibrous tissue; Dr. Péter Dénee, for an electrolytic 
Saupe of producing iron and alloy powdérs used 

the telecommunications industry; Academician 
Sándor Geleji, for research in the plastio moulding of 

: Academician Géza Hetényi, for work op the 

ids of ulcer diseases; Academician on 
Fass, for i research on aroam&tio hydro- 
carbons and hydrated metal ions and complex salts ; 
and Zoltán Veress, chief engineer of the 
factory, for the production of special glasses, C9 
G28, for the telecommunications industry. 


Sclentific Research In the U.S.S.R. 

UmpHA the title ‘Scientific Research in Russia’’,- 
the Department of Scientific and Industrial Research 
has issued a translation of a brief survey of recent 
work which appeared in Priroda (1954, (3) 3-10). Some 
initial and final paragraphs, political in character, 
have been omitted, and in the absence of a biblo- 
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graphy some references have been added to indicate 
Russian iodicals recerved in Britain which are 
likely to deal with the subjects mentioned. There ig 
still a little polemio; but the survey indicates the scope 
of the Russian effort. Much work has been completed 
on regional tectonics and the problems of magmato- 
genio mineral deposits. Stress is laid on mvestigations 
relating to the construction of turbo-genoratora, the 
discovery of new types of solid fuel for metallurgy, 
the improvement of special allovg for machme oon- 
struction, and tho autamatic control of blast and 
open-heerth furnaces. In the petroleum industry 
use of the turbine method of boring has been extended, 
and the gasifloation of coal has been further developed, 
as well às tho catalytic methanization of water gas 
and the use of steam at igh préssures and tempers- 
tures. Contributions in -astronomy, the physics 
of semi-conduastors, the devel t of seismological 
methods and studies of the effect of molecular structure 
on the rate of isotope exchange and of the mechanism 
of poly-condensation are noted, as well as the intro- 
duction of & new anaesthetic, promedol, claimed to 
be more active and leas toxic than morphine. Refer- 
ence is made to studies of the action of phospbatic 


fertilizers with radicactive p and of the 
use of antibiotics for the control of plant diseases; 
but, in general, it is stated that radi ive tracer 


materials have been used to a very limited extent 
and that use of the electron microscope has been 
unsatisfactory. 


Visual Recording of Radiation Patterns 


SuvkRAL different types of a tus have been 
devised for the formation of vi images of patterns | 
of ionization; but with the exception of those 
described by Prof. W. V. Mayneord dnd co-workers 
&b the Institute of Cancer Research, London, they 
all present the final picture on recording paper or 
flm. Prof. Mayneord uses the oathode-ray tube, and 
in earlier models (Nature, 168, 762; 1051; and 
Brit. J. Radiol, 25, 580; 1852) a persistent screen 
was employed. However, at low soanning the 

was found to be insufficient, and in the 
most recent model, which has recently been described 
(J. Set. Instr., 82, 45; 1055), an mage-storage tube 
is used in place of the cathode-ray tube. The picture 
is built up, line by line, over a long period of time, 
and then the complete picture is read at any later 
convenient time. The apparatus oonsista casentially 
of two parts: & mechanical device for moving the 
detector acourately over the required fleld of exam- 
ination, and the electronic sectione concerned with 
the detection of the radiation and the ultimate 
storage and presentation of the final image. The 
source is scanned in a series of parallel linea, and the 
maximum area covered oan be 18 x 184 in. The 
time taken for scanning & complete frame is approx- 
imately six minutes. As the apparatus Was 
designed primarily for the survey of radiation flelda 
due to y-ray emitting isotopes, the detector is & 
coincidence ion counter; but, by the sub- 
stitution of other detectors, the use of the apparatus 
oan be extended over a wider range of radiations. 
Full details of the detector system and of the storage 
tube are given, and problems of resolution and limita 
of detection are discussed and illustrated by photo- 
graphs. A minor modification permitting the 
apparatus to be used for making radiographs is 
mentioned, and the application of the storage 
principle to an X-ray spectrograph is stated to be 
under consideration. 
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Kodalkanal Observatory: Report for 1953 


Ix the annual report of the Kodaikanal Obeervatory 
for the year 1953 (pp. 10. Delhi: Manager of Pub- 
lications, 1954; As. 9 or 10d.), A. K. Daa, the director 
of the Observatory, deals chiefly with the astronomical 
work. International co-operation with other observ- 
atoriea continues, and exchanges have been carried 
out with the Royal Greenwich Observatory, the 
Observatories of the Univerarby of Cambridge, Meudon 
Obeervatory, and Mount Wilson Observatory. Quar- 
terly statementg relating to solar flares were sent 
as ‘usual to the Royal Greenwich Observatory and 
Meudon Observatory. The lists of instruments are 
classified under five headings: astronomical and 
spectroscopic instruments, of which thirty-three are 
ee eelostedss magnetic, with a total of eight; oleo- 
tronic, inoluding nineteen; workshop machinery, 
eleven; and under other instruments, of which sm 
are lsted; buat various other instruments not 
catalogued, such as galvanometers, otocells, thermo- 
relays, etc., are also available. tails of sunspot 
activity -spota, prominences, with the Doppler shifte 
of the Ha line observed in prominenoes, heights of 
prominenoes, eto., are shown In tabular form. Under 
the research traming scheme sponsored by the 
Ministry of Education of the Government of India, 
two senior and two junior scholars wore working in 
the Obeervatory. A list of publications—seventeen 
gltogether—during the year is given at the end of 
the report. 

Counci! for the Promotion of Field Studies : 

Summer Courses 
; A POPULAB belief that the courses organized by 

the Counoil for the Promotion of Field Studies are 
confined to the summer months ia discounted by the 
issue of the programme setting out the arrangementa 
at each of field centres of the Council during the 
autumn. All the usual courses in marine and fresh- 
water biology, geography and general natural history, 
rural studies and entomology are being continued, 
while, in addition, each centre is arranging courses 
to suit more specialist intereste. At Malham Tarn, 
for example, a short course in meteorology is being 
arr. during August 24-31, the directors being 
Dr. €. D. Ovey (University of Cambridge) and Dr. 
R. 8. Soorer (Imperial College of Science and’ Tech- 
nology, London). A week's course in surveying and 
map-makmg will be held at Junrper Hall during 
August 10-17, while courses in the identification and 
ecology of lichens as well às one on local mosses are 
being organized at Malham Tarn. A week devoted 
to the study of fungi is planned for Flatford Mill 
during up pond 21-28, while Dale Fort is to hold 
a course, Imited to twelve studente, on oceanography 
durmg August 24-81. The pamphlet giving the 
details of these courses is obtainable from the Council 
at Ravensmead, Keston, Kent, or from any of the 
&bove-mentioned fleld oentree. 


Forests of the Upper Nile Province, Sudan, 1862- 
1950 
It 13 becoming apparent that under the Sudaniza- 
tion plan & large number of the British officials left 
in the Sudan Administration have decided to resign. 
In the case of the Forest Department, it is to be 
that this will not result m a serious setback to 
the excellent work of the past eight years or go (see 
the annual report for 1951-52, reviewed in Nature, 
178, 908; 1954). The gtod work of past years 
is further exemplified, by Memoir No. 5 of the 
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Sudanese Forestry Division, Ministry of Agrioulture, 
entitled "Foresta of Upper Nile Provmoe, 1862- 
1950”, by G. A. Booth (Khartoum, 1952). This 
brochure, which has excellent illustrations, is & most 
valuable piece of research work. After æ reference 
to the evı of Roman explorers and archwological 
evidence that the belt of high forest which stretched 
over Central Africa once extended as far north aa 
Khartoum, Mr. Booth seta himself to examine how 
far in the provinces the foreste have been overcut to 
supply the large demands for wood fuel made both 
by the towns and the river steamers since Sir Samuel 
Baker’s time in the 1860's. It 1s too early to be able 
to agree with Mr. Booth’s suggestion that possibly 
the supposed overcutting of the scattered foresta to 
supply this growing demand for fuel has not seriously 
affected the foreste on the areas from which the 
fellings were made. 


University of Birmingham 


Ix the University of Birmingham the title of 
reader in analysis in the D t of Mathe- 
matios has been given to Dr. B. Kuttner, and that 
of reader in mycology in the t of Botany 
to Dr. C. J. Hickman. ‘The following have been 
ERR lecturers in the University: Dr. G. W. 

utohinson (physics), Dr. T. 8. West (chemistry), 
R. Humphreys (civil engineering), Dr. Ingeborg 
Gurl&nd (education—ochild development) and O. J. 
Phillipa (education—psychology). 

A postgraduate course in coal preparation leading 
to the degree of M.Sc. by examination has been 
established in the University ; the course will consist 
of lectures and laboratory and tutorial classes during 
the normal session, and will be followed by a project 
carried out on an industrial coal-preperation plant or 
on the pilot plant of a manufacturer of coal-prepara- 
tion appliances. 

In Department of Pharmacology & grant of 
£1,500 a year for three years has been given by 
Quaker Oats, Ltd., for research into the chemistry 
and nutritional value of cereals. 


Zoological Publications of W. D. Selensky 


Pror. M. C. MEYER, profeesor of zoology in the 
University of Maine, writes to say that after con- 
siderable searching he finally obtained from abroad a 
copy of Waldimir D. Selenaky’s "Études morpho- 
logiques et systématiques sur les Hirudinées: I. 
L'Organisation des Iohthyobdellides", published in 
Leningrad (then called Petrograd) in 1915 (pp. viii + 
246, 41 fip.--8 plates; in Russian). A photostatio 
copy waa made, and afterwards a complete trens- 
lation df the text was arranged. At the time of his 
death in 1931 Prof. Selensky was a leading zoologist 
in the U.B.8.R., being head of the Parasitological 
Department, University of Leningrad, and his 
researches were devoted chiefly to the xp repel 
biology and the systematics of leeches, moet 
important contribution being the above-mentioned 
publication. Museum and university librarians 
interested in obtaming a copy of the ish trans- 
lation, with text-figurea and plates, should write to 
Prof. Marvin C. Meyer, Department of Zoology, 
University of Maine, Orono, Maine. 

Colontal Service : Recent Appointments 

Tma following appomtments have recently been 
made in the Colonial Servico: D. D. Campbell 
(agricultural offlcer, Uganda), principal agricultural 
officer, Basutoland; R. G. Heath (deputy director 
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of agriculture, Federation of Malaya), director of 
agriculture, Federation of Malaya; J. Hughee-Rice 
. (agricultural offioer, Kenya), provincial agricultural 
officer, Kenya; L. Johnson (economic botanist, 
Trnidad), senior agricultural officer, Mauritius; 
J. A. Sandys (agricultural officer, Nyasaland), chief 
agricultural offloer, Nyasaland ; A. H. Savile (regional 
assistant director ‘of agriculture, Tanganyika), chief 
agriculturist, Kenya; A. I. Biggs (chemist, Dopart- 
ment of Chemistry, Federation of Malaya), chief 
. chemist, Department of Chemistry, Federation of 
Malaya; T. G. E. Gibson, assistant director of agri- 
culture and veterinary services, Somaliland Pro- 
tectorate; M. N. Harrison, plant breeder, Kenya; 
F. J. Smart, agricultural offloer, Northern Rhodesia ; 
L. 8. Todd, agricultural officer, Uganda; B. L. 
Lawrence, assistant conservator of foreste, Gold 
Coast; G. H. D. Williams, assistant conservator of 
foreste, Northern Rhodesia; I. G. Gass, geologist, 
Oyprus; P. I. Morris, geologist, British Guana ; 
H. C. Ruick, horticulturist, Cyprus ; G. H. Lampkin, 
research officer, Hast Afroan Agriculture and 
Forestry Research Organization; R. Hopes, veter- 
inary offloer, Uganda. 


Royal Meteorological Soclety : Officers for 1955-56 


Tua following have been elected officers of the 
Royal Meteorological Society for the year 1955—56 : 
President, Dr. R. C. Sutcliffe; V*1oe-Presidenis, 
C. K. M. Douglas, Prof. G. Manley, Sir Graham 
Button, Dr. T. W. Wormell; Vice-Presideni for 
Canada, Dr. D. P. Molntyre;  Vice-Premideni for 
Scotland, Sır Ernest Wedderburn ; Treasurer, Dr. 
J.8. F n; Seoretartes, Dr. A. Q. Forsdyke 
(Librarian), Dr. H. L. Penman, Dr. G. D. Robinson 
(Editor, R. G. Veryard. u 


Plant-Growth Substances : 

College, Ashford 

A THD international conference on plant-growth 
substances will be held m Wye College (Universtiy of 
London), Ashford, durmg July 17-22. Nearly seventy 
people will be participating, twenty-arr of whom will 
be from overseas countries aa follows : United States, 
twelve ; Sweden, five; Germany, four; Austria and 
The Netherlands, two each; and Norway, one. The 
following topics will be discussed (the chairmen are 
shown m brackets): natural auxins (Prof. H. Veldstra 
and Dr. Q. 8. Avery); chemical structure and biological 
activity (Dr. J. Bonner and Prof. T. A. Bennet-Clark) ; 
metabolism of auxins (Prof. P. Larsen); mode of 
action of auxins (Prof. L. J. Audus) Further 
information can be obtained from the honorary 
secretary of the conference, F. Wightman, Wye 
College, Ashford, Kent. ' 


Conference on the Physics of Nuclear Reactors 


Tum Institute of Physios is arrangmg a conference 
in London on “The Physica of Nuclear Reactors” 
during July 3-6, 1956, to be opened by Sir John 
Cockcroft with an address on the ‘‘Scientrfic Problems 
in the Generation of Nuclear Power". The primary 
purpose of the conference 18 to keep members of the 
Institute, particularly those engaged in industry, 
informed about recent developmenta m reactor 
physics and the cognate sqentifico and technical 
subjects, and to tell them of the problems awaiting 
solution. Further details will be announced in the 
autumn of 1955, which will molude the procedure by 
which non-members may be considered for invitations 
to attend the conference. 


Conference at Wye 


` 
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Announcements 


Dz. R. van DH&R Rr Woornnmy, Commonwealth 
Astronomer and professor of astronomy in the Aus- 
tralian National University, Canberra, has been 
appomted Astronomer Royal at the Royal Greenwich 
(0) tory m succeasion to Sır Harold Spencer 
Jones, who æ to retire on December 31. 


Taa Paris Academy of Sciences haa elected Lord 
Cherwell, Dr. Lee's professor of experimental 
Philosophy in the University of Oxford, and Prof. G. 
Cassinis, director of the Polytechnic: of Milan, to be 

for the Sections of Free Academiciens 
and of the Applications of Science to Industry. 


Ds. F. P. Bowpun, reader m physical chemistry 
in the University of Cambri has been awarded an 
Elhott Creason Medal by the Frankhn Instituto, "for 
his extensive experimental investigations of the 
friction between solid surfaces, investigations which 
combine simplicity and clarity, and for his findings 
regarding the detailed nature of the processes involved 
when one metal slides over another". 


Sm James Crapwiok, master of Gonville and 
Caius College, Cambridge, and formerly Lyon Jones 
professor of physica in the Unrversity of Liverpool, 
haa been elected an honorary Fellow of the Institute 
of Physiœ.- 

Tua Ooceanographical Institute of Monaco has 
awarded ite Commemorative Medal of Prince Albert I 
of Monaco (the Manley-Bendall Prize) to Dr. J. N. 
Carruthers, director of the National Institute of 
Oceanography [of Great Britain], for bis distinguished 
work in physical oceanography. 

GausumanL MarrHEw B. HRipGwav, who recently 
retired from his post aa chief of staff of the United 
States Army, has been appointed ohanman of ihe 
Board of Trustees of the Mellon Institute of Indus- 
trial Research, Prtteburgh, Pa., with'the responsibility 
of bemg the chief administrator of the Institute as 
well as acting for the Trustees in promoting their 
plans to expand the Institute's staff and scientrfic 
programmes. Dr. E. R. Weidlein will continue in his 
post as president of the Institute. 


Da. 8. WurrgHmHAD, director of the Electrical 
Reseatch Association, has been re-elected chauman 
of the Cammittee of Directors of Research Aszocia- 
tions for a further year. ‘ 


Tua triennial award of the above Prize end Medal 
has been made by the Counail of the Institution of 
Electrical Engineers to Mr. D. McDonald for his 
paper on “Tho Electrolytic Analogue m the Deegn 
of High-Voltage Power Transformers". The prize, 
which consista of a bronze medal, a certificate and 
about £20 ın money, 1s awarded for the best paper 
on & professional subject published by the Institution 
during the period of the award; but only authors 
who are corporate members lees than thirty-five years 
of age are eligible. 

Tus European Molecular y Group is 
meeting in the University of Oxford during July 7-11. 

Taa Nutrition Society is arranging a i 
to be held in the Physiology Laboratory, University 
of Oxford, during July 8-9, on the nutritional work 
of the Unrted Nations Food and Agriculture Organ- 
ization, the World Health Organization, and the 
United Nations Children's Fund. Further information 
oan be obtained from Dr H. M. Sinclair, Laboratory 
of Human Nutrition, 10 South Parks Road, Oxford. 
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NEW VISCOSE RESEARCH LABORATORY OF COURTAULDS, LTD. 


HE new viscose research laboratory of Court- 
aulds, Ltd., bas recently been completed at 
Coventry and was on view to vistors during the 
week commencing May 16. This 1s the latest, and at 
resent the largest, of the Company's sir research 
ratones. T with ite associated pilot 
plante, the laboratory will be devoted almost entirely 
to research and’ development work on the manu- 


mi ribns methods of manu- 
facture. Ita activities will range from fundamental 
to large-scale technological work m & broadly based 
programme. , : 

The man-made fibre industry operates to-day on a 
very large scale; it is not realized that it 
‘supplies nearly 20 per cent of the world’s textile 
requirements. Of ita ennual world output of some 
two million tons, about. 80 per cant 1s produced by 
the viscose process. Originally the only product of 
this process was continuous-filament textile yarn. 
The viscose process has, however, proved remarkably 
"flexible; the range of ita produote has progreasively 
widened, and to-day includee special high-tengaity 
yarns used mainly for mdustrial and & 
number of different types of staple fibre. With the 
expandmg range of outlete, a host of new problems 
hag arisen in developing fibres specially suited to 
particular end uses. 

The raw material of the industry is cellulose, 
predommantly in the form of highly refined wood 
pulp. It is abundant and relatively cheap, as are 
the other major chemicals employed. The mdustry 
is therefore in & position to expand its output to 
keep pace with the world’s ever-increasing demand 
for textiles. 

The processes involved ‘In the production on an 
industrial soale of regenerated oellulode fibres with 
p ies suited to their various uses are complex 

inherently difficult to investigate; even after 
fifty years of activity the industry still presents 
many problems of considerable depth which remam 
to be solved. In the early days, considerable progress 
was made despite the lack of understanding of the 
background science; but the time has now come 
when progreas will depend increasingly on a thorough 
understanding of the physical and chemical changes 
which take place during the production of the viscose 
solution, ita extrusion into a coagulating beth and 
the subeequent regeneration of cellulose in the form 
of fll&mente with properties suited to their end use. 

A major aim of the new research laboratory will be 
to vide this essential beckground. 

: the fleld of textile science it is not yet possible 
to describe satisfactorily in terms of measurable 
parameters many of the properties of fabrics such as 
. drape, handle or durability, which oontrol both their 
functional behaviour and their appeal to the customer. 
It remains also to relate these textile properties in a 
satisfactory manner both to the details of fabrio 
construction and to the properties of the fibres fram 
which they are made. man-made fibre industry 
has always striven to produce fibres with the moat 
useful properties, and, for an intelligent approach to 


this problem, it is necessary to relate these properties 
to the chemical nature of the buildmg unit—the 
linear polymer molecule—and to the fine structure 
and morphology of the fibre. Only by the funda- 
mental atudy of these problems can technological 
progrees be firmly based, and the work of the 
individual sections of the new laboratory ia integrated 
with these general aims in view. 

The raw material, wood pulp, is being studied in 
relation to ita subeequent behaviour in the viscose 
mae vee to the properties of the ultimate fibre. 

me of this work is carried out in collaboration with 
pulp producers, and it is an interestmg example of 
the power of oo-operative effort that it has already 
produced useful resulta in 4 difficult field of inveti- 
gation. 

The extrugion or spinning of viscose solution 
through the flne holes of a spmnerette into an acid 
coagulant produces fllamente of regenerated cellulose 
by a variety of chemical and physical processes which 
oocur with great rapidrty. Persistent physico- 
chemical study is slowly clarifying the picture; but 
the basic research tool is undoubtedly the single-end 
spinnmg machme. Direct mvestigation of spmnmg 
phenomena based upon the indications of more funda- 
mental work yields posttive information about the 
physical and chemical conditions which control the 
formation and properties of the filament. Every 
attempt 18 made to build the necessary basic prop- 
erties of strength, flexibility and elasticity into the 
fibre. In addition it is possible, by the incorporation 
of extremely fine dispersions of white or coloured 

igments into the viscose solution, to modify the 
Pre of the yarn and to produce a wide range of 
extremely fast colours. This latter development 1s 
particularly important in the field of staple fibre 
where many of the end usee call for extreme colour 
fastness and where additional effecte can readily be 
obtained by blending fibres of different colours. 

The properties of regenerated cellulose fibres can 
also be modified by chemical after-treatment.. This 
is very the province of the organic chemist 
who is able to control the degree of swellmg in water 
by means of oroas-lmking reactions, to confer water 
repellenoy, the power of adhesion to rubber and 
many other specific properties by the use of suitable 


te. 

In order to facilitate the rapid utilization of 
research results in production, the laboratory is 
associated with extensive pilot plante and has a large 
engineering section. 

The new building, which is steel-framed with floors 
and roof of base concrete beams, consista of a 
basement and four floors of laboratories in the main 
block. An office wing hnks it to an existing adminis- 
trative block. The ‘Cotewold grey’ brick facade 
overlookmg the main Foleehill Road contrasts with 
the extensive glass area of the laboratory windows 
on the other three sides of the building, and insulates 
the working areas from street noises; at the same 
time & maximum amount of light reaches the 

aroas. . 

On each floor the laboratories are situated on both 
sides of a central oorridor. They are based on & 
standard module of 25 ft. 6 in. x 11 ft. 9 in. Pro- 
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vision is made for supplying all services to ev 

module so that the in ral layout oan readily Lo 
modified to suit changing i i 
are distributed by horizon 
leval throughout the basement, with branches rising 
gp vertical ducts on each mde of the central corridor. 


tom these vertical risers branch-pipes are taken 


| 


MICROWAVE AND RADIO- 
FREQUENCY SPECTROSCOPY 


FARADAY SOCIETY MEETING 


A THREE-DAY meeting of the Faraday Society 
was held in Cambridge during April 4—6, when 
the subject of the discussion was “Microwave and 
Radio- '. The president, Prof. 


from 
France, Germany, the Netherlands, 
Bwitrerland, the United States and the U.S.S.R. 
Ten years ago the subject af microwave and radio- 
frequency embraced i only 
one experiment, 


of advanced iœ and electronic engineering ing, most 
members not had an opportunity of gaining 
first-hand experience and, as & consed wore 
very glad of the i 


i interesta. They learned that a wide 
range of topics was concealed under the narrow -sound- 
ing title, and there were important contributions to 
the following subjects: chemical structures, geo- 
metrical structures of molecules, electronic structures, 
thermodynamics, equilibria, molecular kinetics, eleo- 
trochemical kinetics, botany, biology and astronomy. 

In the formal seasions, thirty papers were presented 
and discussed. Since a which would do full 
justice to these would either be very lengthy or would 
assume the reader to possess a detailed background 
knowledge, the rest of this article will enumerate the 
resulta presented without detailed reference to the 
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manner in which they were obtained. Besides the 
original work, there were several contributions which 
were wholly, or in part, of an introductory or review 
nature. In the latter class were the accounts of 


flames (T. M. Sugden), paramagnetic n reson- 
anoe in compounds with metal ions (J. H. E. Griffiths), 
free radical eleotron resonance (G. E. Pake), nuclear 
magnetic resonance (H. S. Gutowsky), and quad- 
rupole resonance in solids (H. G. Dehmelt). 


Chemical Structure 
When presented with any material, a ohemist's 
primary task is to determine the structural formula. 
The structure of diketene has been established to be 


OH, = 0—GH, 
0-0 = O 


by P. T. Ford and R. E. Richards from the proton 
resonanco of the solid, this has been confirmed 
by entirely distinct evidence, from the chemical 


ir d Gee oe ee 
of a table of istic i ion 


X-rays; with lytheno the evidence points to pre- 
dominantly CH: and with Teflon: ib — GB; cuts 
to the free radical chains. Another experiment is that 
of R. R. Livingston e£ al., who identifled hydrogen . 
atoms trapped in phosphoric acid, sulphuric acid and 
perchloric acid on irradiation with y-rays at 77° K. 


Geometrical Structure 
For compounds of established chemical structures, 
& chemist is interested to discover the geometrical 
structure, that is the bond distances and angles, 
and microwave gas spectroscopy is a powerful tool 
purpose. reported 


for this W. D. Gwinn r that tri- 
methylene oxide, 

| | 

OH4—O 
has a strictly planar centrel skeleton. J.- Sheridan 
et al., ing the dimensions of methyl lene, 


found the CH,—O bond to be 1-46 A. and the central 


hydrogen atoms of urea lie in the CON, plane. The 
&oouracy of the method is shown by the results of 
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L. E. Drain, who showed that in &nmonium fluoride 
crystals the N—H distance is 1-04 A. and the H—F 
distance 1-64 A., which is in complete accord with 
the X-ray value of 2.07 A. for the N—F distance 
and shows that the ni hydrogen and fluorine 
atoms are collinear. information of 
another type ia shown in the work of B. M.K 

who ahowed the electron resonance of Crtt+, Mnt, 
Catt, eto., in solution to be very similar to that of 
the hydrated salta, and so the short-range order m 
the hydration sheatha must be very similar in tbe 
two states. 


Electronic Structure 


After the atomic positions have been settled, the 
chemist’s next questions ooncern the electron dis- 
tribution, and the new techniques give four new types 
of experimental evidence with which to supplement 
the dipole momenta and polarizabilities that 
have hitherto provided the major experimental checks 
on proposed wave functions. However, the newer 
quantities all refer to mteractions with the nucleus 
and are most sensitive to the electron distribution 
near the nucleus, & region for which otherwise satis- 
factory wave functions have not previously been 
tested. In particular, a difficulty arises with the 
overlap integral required in the normalization of a 
molecular wave function constructed from two 
atomic functions, since this must be set to zero for 
satisfactory interpretation of the new data. Con- 
Buen dd although the experimental quantitiea are 
&aocurately known, the interpretation Bab o not reached 
& similar precision and ia still a matter for individual 
opinion. The most often measured quantity is the 
second derivative of the electric potantial at the 
nucleus, 0,V/0z*, which is obtained from nuclear 
ee coupe Both W. Gordy and B. P. 

y di the mterpretation and showed that 
information could be obtained about the degree to 
which the valency p atoms orbrtals are used in 
chemical binding and also about the relation of 
ionicity to electronegativity differences. The zero 
coupling found for cesium chloride vepour confirms 
the wholly ionic nature of the bond, while the large 

ling in & chlorme molecule confirms the easen- 

3p, obaracter of the atomio orbitals involved 

in the bond. Many compounds, including methyl 

chloride, show an intermediate oouplmg for the 

chlorine nucleus; but the amount of reduction due 

to ionic character and the amount duo to ep hybrid- 

ization depend on the choice of assumptions, since it 

is imposeble to obtain two unknowns from one 
numerical observation. 

The second experimental mu is }(0), the value 
ab an atomio nuoleus of Wve function of an 

electron in a free radical or a metal ion. 

(0) is only non-zero for an s atomic orbital; but 
ee are normally in p, d or f orbrtels. 
Nevertheless, a couplmg is found even in these cases, 
and it must be the consequence of admixture of a 
few per cent of s character through configuration 
interaction, a complication which ig omitted m many 
approximate -thearetical calculations made for other 
purposes. Thus it is at present difficult to give a 
numerical value for the rtion of time an electron 
spends at each atom. But rt is olear, from the resulta 
ay a E. Pake, that in triphemyl methyl 
the unpaired eleotron is prinoipally on the central 
carbon atom, whereas in the isoelectronio triphenyl- 
amine positive ion the greater attraction of the 
nitrogen for electrons ensures that it is surrounded 
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by electron pars and the unpaired electron is relegated 
to the phenyl rings. 

If the central atom is a metal ion surrounded by 
an octahedral complex in a crystal, a more detailed 
treatment is possible, and this waa outlined by J. 
Owen. He showed how d orbitals of the central atom 
may acoept a pair of electrons from a chlorine ion, 
water molecule or other group in the complex shell, 
and how in exchange the unpaired electran from the 
metal resides partly on the outer group. The new 
bonds to the metal may be c bonds formed through 
endwards overlap of the d orbitals, or x bonds 
formed through sideways overlap. An example of the 
o type is [Cu(H40)4]* ^, where the unpaired electron 
ig present to 2: -8 par oent on each water molecule, and 
an example of the x type æ [IrCl,]7, where the un- 
paired electron is 5 per cent on each chlorine ion. For 
the trans-uranio elementa, the susceptibilities and the 
Tesonance i ta, described B. Bleeney, 
show that the öf rather than the 6d'ahell is used for 
accommodating unpaired electrons and that one of 
the 5f orbitals is probably involved in bonding to the 
oxygen in the UO,-*, NpO,t* and PuO,t* ions. 
C. H. Townes discussed the other interactions and 
showed that nitrio oxide is best described ae 65 
cent N=O and 85 per oent N-—O*; he 
indicated the le by which magnetic effecta 
could be used for determmung absolutely the sign of 
an electric dipole momant. 


Thermodynamics, Potential Barrlers and 
Equilibria 


After a chemist has fully determined the molecular 
structure of a compound, he may be interested in ita 
thermod; i ies in bulk, and in this oon- 
nexion P. T. Ford and R. E. Richards showed the 
barriers o rotation of the BH," ion to be 
2-4, Sh aan ell bolo dh thy edidi pateat 
and rubidium salts, ely. Also using nuclear 
resonance, J. A. BS. Smith has been able to relate the 
intermolecular motions in ‘Teflon’ to its A-point 
transitions. A value of only 6-00 cal for the aix-fold 
internal rotation barrier in nitromethane, CH,NO,, 
was reported by W. D. Gwinn from the micro- 
wave and this value is reduced to 5:17 cal. 
in OD,NO, where the bending vibrations have a 
smaller zero-pomt amplitude. These very low values 
suggest that the three-fold barrier opposing each 
oxygen is close in shape to & pure cosine fanctian, go 
that the barriers for two oxygens cancel almost 
exactly. This adds confidence to the acceptance of 
the many barriers previously obteined from specific 
heats on the assumption of & cosine shape. Barrier 
information was algo obtained from nuclear resonance 
by R. A. Ogg and J. D. Ray, who found that in the 
hydrogen bridge compound Al(BH,), each BH, unit 
is capable of rotation by means of & tunnel effect at 
a frequency greater than 10*/sec., even though the 
barrier height is above 14 k.cal. 

Equilibria were discussed by T. M. Sugden, who 
desoribed how the non-resonant microwave &beorp- 
tion by the electrons in flames leads to a study of 
Teactions guah as 


Li + OH = LiOH 


for which the heat of reaction is 102 k.cal. Bere and 
algo to the leas-expected reaction 


CaO + H,O =CaOHt + OH- 


20 


for which the heat is 96 k.cal./mole. From related 
' experimenta, F. M. Page has found the electron 
affinity of the hydroxyl radicals to be 65 + 1 
k.cal./mole. 


Kinetics 


In cases of known equilibria, the chamist is inter- 
ested in the rates of attaimment of such states, and 
W. A. Anderson and J. T. Arnold were able to 
show that in extremely pure aloohol the exchange 
of protons between molecules occurs leas than once 
per second, but that with 10-5 gm.-ions/l. of H+ 
present the nuclear resonance lines broadened, 
indicating the reaction 


[C,H,OH,]* + 0,H,0H -+ OHOH + [0,H,0H,}+ 


to have a mean time between exchanges of about 
0-2 seo. There was also mention of an unusual type 
of oxidation-reduction reaction, namely, the exchange 
of an electron between naphthalene and ita negative 
ion 


O,,H,47,4- C,H, > C,H, + C,,H47, 


for which B. I. Weisman e£ al. found a second-order: 
rate-oonstant of 10+ Lmole-! seo.-! at 80° O. from 
electron resonance experimenta. 

This covers the major divisions of chemistry with the 
exception of preparative work, and even R. A. Ogg'a 
postulate of Al,B,H,, formed reversibly on heating 
Al(BH,), might be olaased in this fleld. For the botan- 
ist and biologist, G. E. P&ke e£ al, have ahown that 
germinated foxglove seedlings (digitalis) oontain free 
radicals which were abeent in the ungerminated 
materal, and that free radicals are also present in 
metabolically active liver and kidney tissues. D. J. E. 
Ingram and J. E. Bennett have mvestigated phthalo- 
cyanine and hemoglobin metal ion resonances and 
showed these to be sensitive to structure. Finally, as 
regards this account, there waa a description of a mole- 
cular oscillator by N. G. Basov and A. M. Prokhorov 
which ghould be stable to better than 1 in 10°, that 
13, 80 mseo./year. Such an oscillator coupled to a 
clock mechanism should be a useful tool for astro-, 
nomers; C. H. Townes reported that initial experi- 
mente have approached this figure for the stability. 


Thus it oan be sean that not only must the Faraday 
Society be congratulated on & most successful 
meeting worthy of ranking beside the best of ite 
predecessors, but also that it must be congratulated 
on & brave and opportune choice of subject. 

D. H. Wurrrmax 


SCIENCE AND BRITISH 
RAILWAYS 


"[ HE part that science oan play m the improve- 
ment of railways is not so much in the pro- 
duction of, say, better locomotives, as in the impartial 
study of a great variety of problems ansing in the 
railway business as a whole. Some of these problems 
and the way tbey are approached were described by 
T. M. Herbert, director of research, British Railways, 
in & recent lecture to the Manchester Literary and 
Philosophical Society (Manchester Memoirs, 965, 
No. 8). Of the two hundred seientiflo staff who 
make up the research department of British Rail- 
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‘building materials and textiles. 
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ways, not more than a quarter are engaged on 
definite research projecta, the others being concerned 
with some form of sentio garvice requiring the 
ee een of staff with a scientific training and 
o i. 

The true function of a railway is to provide a 
transport service for passengers and freight, and to 
move them from pomt to point as safely, as efficiently 
and as cheaply as EHE It is only &n incidental 
to providing such service that the railways need 
conduct & vast engineering business in the manu- 
facture of such things as locomotive and rollmg 
stock. Only about one-third of the annual e d- 
iture is devoted to -the i ing side of the 
busnes, that is, the construction and maintenance 
of locomotives and rolling stook, the maintenance of 
buildings, structures and track, eto. 

It has been ested that research on equi t 
and materials used by mubways ould orbob &nd 
perhaps better be carried out by the industry oon- 
cerned with the manufacture of such equipment and 
materials. There is some truth in this belief. A 
railway 18 so much concerned with “subsequent 
performance, reliability and maintenance of ite 
physical equipment, however, that much of ite 
research and study oen only be oarned out by 
railway staff on the equipment and material during - 
ite actual life. 

Another argument for the existence of a scientifico 
service within the railways 18 that it ensures that the 
results of scientific development m the universities, 
other industries and other flelds are not ignored. 

The varied nature of the aotivitaes and problems 
of the railways provide for a soientiflo service’ em- 
ploying chemists, engineers, metallurgista, physicists, 
mathematicians, as well as those trained m economice 
and statistical methods. British Railways are almost 
unique among railway admmistrations in having 
grouped their scientific resources into a single depart- 
ment; it has made possible the formation of a 
sizable unit in place of a number of amall gro 
which would probably have been leas effectively 
staffed and i 

The Research Department of the Railways oom- 
prises three main groupe, the first ing of the 
engineering, metallurgical and physical laboratories 
which are at Derby, the second consisting of a group 
known as Chemical Services, and the third a small 
group known as the Operational Research Division. 
The first group is almost entirely concerned with 
research proper, some of it carried out in the labor- 
atory but a good deal of ıt in the fleld; the second 
group provides chemical service from a number of 

boratories located throughout the country at 
important railway centres, with specialized labor- 
atories dealing with protective ooa&mgs, corrosion, 
The Operational 
Research Division is centred in London; but ita 
staff operates wherever required. The annual budget 
amounts to about a quarter of a million pounds. 
There 1s a smaller but similar unit withm the London 
Transport Executive, and the Docks and Inland 
Waterways Board of Management. , 

The work of the chemist consista of the examination 
of materals used by theireilways; tho laying down 
of specifications ; the examination of new materials 
offered by industry and services of a more specialized 
nature like the chemical and bacteriological control 
of water supplies. There ia also a de-infestation 
service, in respect of premises, vehicles, and stored 
products such as foodstuffs, tobacco, hides and alana, 
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wool and, other fibres. The chemists also perform 
important and essential advisory work in connexion 
with the 


wmdow diee hard. Nevertheless, the present type of 
sliding ventilator seems 
promise, and extensive air-flow explorations and 
wind-tunnel testa were conducted when it was 
adoptad. The heating problem is closely associated 
with a proper"knowledge of the air-flow within & 
oom b or coach; bub there is an inherent 
diffculty in heating the end of a long train. The 
passage of steam through a long, and by no means 
straight, prpe from the engine to the fifteenth coach. 


involves the study of a rather complicated heat- ' 


balance problem. 

The Physics Division 1s concerned with & very 
diverse series of problems. Some of these have been 
concerned with the analysis of data obtained in the 
course of engineering investigations, including looo- 
motive testing and train resistance studies. Others 
have formed a direct or an alternative attack on 
problems involving vibration, elasticity and heat 
transfer. Among the vibration problems was the 
study of the behaviour of a machme for carrying out 
fatigue testa on full-size rails, in which the rail 
carried a number of attached masses on one of which 
acta a harmonically varying force. 

During the past few years, the investigation of the 
relative merits of tbe vacuum and air brake for 
freight trains bas occupied much attention from the 
research i The fitting of continuous brakes 
would greatly speed up the whole tempo of railways 
operating, by closing the gap between the speed of 
passenger and freight trains, thus reducing delay and 
increasing line capacity. With very long trams, 
which may be either empty or feda, tare are 
serious technical problems in ensuring that the 
brakes are applied to each wagon as gimulteneously 
as possible, and in releasing the brakes quickly after 
a full brake application. 

The largest aingle group of engineering research 
studies relate to the track. One -scalo experi- 
ment is in hand to try to assos the optimum depth 
of ballast, and important work is also in hand +o 
determine the lateral remstance of ballast, which 
becomes of special moment in the case of long- 
welded rails. The behaviour of concrete sleepers of 
various designa and methods of attaching the rails 
to them are also being continually studied at the 
present time. 

There is also the problem of the rails themselves. 
Rails m Britain fail primarily by fatigue in the top 
fillets or ab the bolt holes at the joints, and laboratory 
equipment has been developed for fatigue testing 
complete rails. 

The other aspect of the rail problem is more of & 
metallurgical character. In course of time Tails are 
replaced because the section, and therefore the 

has been reduced by wear and corrosion. 
On the running surface of the rail these two influences 
combine in producing loes of metal from the rail 
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head. In Britain, with its relatively humid climate, 
corrosion occurs at the initial corrogion-rate between 
the passage of successive trains, and by improved 
methods of wear measurement and axle counting 
much new data aro being accumulated on the 
problem. 

The operational research teams have studied such 
subjects as the logical basis for bonus peyment 
systems, the present-day facilities for conveying 
passengers’ luggage, and the proper quarter on which 
to place responsibility for the issue of station stores. 
Other work of great importance has been the study 
of the use of locomotive coal, both in hauling trains 
and during standby periods. 





ROYAL TECHNICAL COLLEGE, 
GLASGOW 


REPORT FOR 1953-54 


HE report on research during the sesion 1958— 

54 at the Royal Technical College, Glaagow*, 
gives a brief conspectus of research pursued in the 
various de ta which conduct research pro- 
grammes. Under each of these departments is given 
a list of theses submitted for higher degrees and a 
list of publications in which the titlea are amplified 
by brief abstracts or annotations. 

Research in the Department of Mathematics hes 
been concerned with gas dynamics, the applications 
of blanket transforma in statistics, and the applications 
of new complex-variable techniques in problems 
arising 1n elasticity. In the De t of Natural 
Philosophy, work haa continued 1n collaboration with 
the Technical Chemistry Department on the effects 
of polishing and annealing on the surface structure 
of finely ground quartz and vitreosil. In geophysics 
reasons have been sought for the sudden inorease in 
electrical conductivity, to metallic character, within 
the earth’s mantle at & depth of about 700 km. 
Research continued on the properties of both metallic 
and non-metallic evaporated filma, and an electron- 
microscopic study was made of the hydrochlorination 
of natural (Hevea) rubber and various synthetic 
polyisoprene lattices covering & tenfold range of 
particle sıze. In the Department of Chemustry 
research on natural producta continued as a major 
activity in the organic laboratories, while in the 
physical and inorganic laboratories the study of the 
photochemical properties of solutions of ferric iron 
continued and the critical micelle concentrations of 
some long-chain detergents were being measured by 
colorimetrio and fluorimetric methods. 

Research in the Department of Technical Chemistry 
was concerned with three main flelds : the properties 
and processing, particularly dyeing, of natural end 
synthetic high polymers; the pyrolysis of organic 
substances; and the surfate chemistry of finely 
divided solids and of liquid/gas and gas/liquid dis- 
persions. The research programme of the Department 
of Metallurgy continued to be concerned chiefly with 
alag/metel relations; but in powder metal- 


É © 
eering undertook, as in previous years, & wide range 
of short-term investigations for local industries, while 
oe Boyt Technical College, Glasgow, Repart on Research, Session ` 
1 V Pp.40. (Glasgow Royal Technical College, 1084.) 
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the main work om high-voltage and heavy-current 
phenomena, uate work in electronics hag 
developed and a new lme of research on non-linear 
servo-mechanisms was commenced. The 
ment of Mming Engineering has investigated the 
resistance to airflow of different roadway lmings and 
tubs at ing spacings, and in the Department of 
Architecture, Toen Planning and Buidmg mvesti- 
gations related to timber structure have been made, 
in addition to postgraduate studies and plannmg 
reports on the history, t condition and develop- 
ant of Campsie, g Pavan, deren 
ddingston and St. Andrew’s Square, BBgOW. 
Research activities of the School of Pharmacy and 
School of Bakery fall into five main groupe : pharma- 
ceutical and pharmaoological; pharmaceutical chem- 
istry ; microbiological ; biological; and biochemical. 


NEW MATERIALS AND 
PROCEDURES FOR GENETIC 
STUDIES OF YEASTS* 


By Dr. LYNFERD J. WICKERHAM 


Fermentation Section, Northern Utllizetion Research 
Branch, Agricultural Research Service, U.S. Department 
of Agriculture, Peoria, Illinois 


[Ibo e pees tie cay ies of Saocharo- 
myoss which have been hybridized are a few 


that are 
, a8 defined 


cerevisias. One group consists of S. lactis, S. fragilis 
and S. marzianus, and species which have been 
described under the names of Zygosaccharomayoes 
ashbyi and Z. dobshansku. I intend to place these 
species and several others in a new genus called 
Dekkeromyces, named in honour of Dr. N. M. Stellmg- 
Dekker. 


The low average germination of ascospores in 
strains of pred the usual mioro- 
Manipulator procedures ; hybridization by a very 
simple 


slant. A total of four similar serial transfers 18 
sufficient to .produce hybrids if the strains are 
compatible. 

Two methods are used for separating the hybrids 
from the parent cella. The first is based on the fact 
that, in moet species of the anticipated genus 

, Strains vary widely in the amount of 
red pigment which they produce on malt extract— 
yeast extract agar and on morphology medrum. 
When weakly chromogenic strams are mated, 
strongly pigmented hybrids are produced. The red 
pigment ie related to pulcherrimin'’, and I have found 
It to have antibiotic activity. The pigmentation of 
the hybrids permits their ready recognition. 

In the second method, species differing in the 
carbon sources which they assimilate are hybridized. 
For example, one parent may assimilate maltose, the 


; presented at the annual meeting of the 


* Bubstance of 
Mycologia Boclety September 8—9, 1054. 
. 
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other lactose, and some of the hybrids will assimilate 
both. The mixture of hybrids and parents are grown 
in a series of shaken flasks oontainmg maltose as the 
only source of carbon (except for a trace in the 


Species have been hybridized which are very 
different in their sexual characteristics. For example, 
S. lactis, which is heterothallio and oo letely 
haploid, has been hybridized with Z. ashbyi, which i 
homothalio and predominantly diploid, to yield 
hybrids some of which are exclusively diplaid (or 
poemibly triploid). Some of the hybrids are homo- 
io, Some are hetercthallic, and others produce 
only a few, infertile ascospores. 7 
Physiologically, & maltose fermenter (Z. dobshan- 
shit) has been mated with a lactose fermenter (S. 
fragilis) to produce the first ascosporogenous yeasts 
known to ferment both these . Saccharomyces 
jragis is unable to Bip tha alpha-glucosides 
maltose, melezitose or alpha-methylglucoside ; but it 
fermenta i i 


Research Service, U.S. Department of Agrioulture, 

Peoria, Illinois. 

1 Lodder, J., and Kreqer-van Bij, N. J. W.,‘ : a Taxonomi 
Body", 713 (North Mallat Gh, anata, 1058) li 


* Van der Walt, J. P., L Daft, 
p. 108 05d. uve d ae J. P., and van Triet, 
A.J U.S. Wat. Acad. Sex, 35, 583 (1o53), Cook, A. H 
and dlater, O. A., J. Inst. Brewing, 00, 213 (1054). 


LONG-DISTANCE PLANT 
DISPERSAL IN THE NORTH 
POLAR REGIONS 


By Dr. NICHOLAS POLUNIN 


Oe of the most familiar and provocative 
phenomena in plant geography is the occurrence 
of some species at far-flung pomte between which 
they are, or at least appear to be, wanting. Some- 
times there are no suitable habitats in the inter- 
mediate positions, sometimes the habitats are there 
but the plante are lacking, and all too often careful 
exploration has shown that the plante m question 
oocur in intermediate situations after all—that the 
supposed disruption in their range waa exaggerated 
or even non-existent. This is espemally the oase with 
diminutive plants and minor taxa that are easily 


overlooked. ; 

Such range-disruption, whether actual or only 
supposed, has engendered same of the most active 
theorizing, and haa stimulated much of the most 
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Fig. 1. 
lively discussion, in all biogeography. It has been 


Drifüng of T-3 in the North Polar Basin 


Without denying the poasible validity at same 
times and places of one or more of these hypotheses 
seeking to explam disrupted ranges in terms of 
‘historical’ situations or events, it may be pointed 
out that our evidence for long-distance dispersal 
taking place in various regions and circumstances is 
i considerably in diversity and weight. 


at any time of even a single diasemimule of a herm- 
aphrodite species to & new spot may, if it is followed 
by successful ination and ecesis, lead to the full 
establishment of the species at that new spot, which 
may in its turn become a centre for further coloniza- 
tion. Such ‘saltatory’ migrations over great distances 
of what are naturally pure strains may actually be 
the origin of the supposedly ‘Telict’ populations 
‘depleted in biotypes’ which advocates of persistence 
have oelled ‘conservative’. 

Whereas there are various ways in which plants 
are known to be dispersed in the Arotio, the case 
which hag engendered the present communication 
is of a very special nafure., July 1958, Mr. A. P. 
Crary, of the Geophysics Research Directorate, 
Air Foroe Cambridge Research Center, found on 
the ioe-island 7-8 an almost flat, mat-like ‘tussock’ 
of moss about 24 om. in diameter which he gave to 
me. Although dry and upside down when found, 
“lying near the edge of & melt stream on bare ice” 
(Crary in Hü.), the tussock was ish on ite 
opan Rue gc dei It proved to be made 
up exoluarvely of the predominantly arctic species 
Hygrohypnum polare (Lindb.) Broth., being identifled 
by Prof. Wilham O. Steere, of Stanford Univermty. 
Unlike all the other macroscopic botanical material 
collected on 7'-3, this specimen turned ous to be 
alive!. Thus a portion of it, when moistened and kept 
under a bell-jar, soon lost ita green colour and after 
ten days still gave no evident sign-of life, being soggy 
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and brown; yet after eighteen days the younger 
ghoote were observed fo be putting out tender laterals, 
and after leas than four weeks the whole waa a vivid 
green with new growth. It survived in this vegetative 
condition for several months, until the early summer 
of 1954, but then became lost in a move of my main 
laboratory from Harvard to Yale. Later attempte 
to revive other pieces of the same tussock have so 
far proved unavailing. 

At the time when this moss was found, T-8 was 
floating in lat. 85° 41’ N. and long. 96° 20’ W., far 
out in the Polar Basin. So this seams to be much 
the most northerly collection of & living macroscopic 
plant ever made, bemg indeed from far north of the 
northernmost land in the world; and whereas it 
might be argued that ite chances of ever reaching 
land, if it had been left alone, and of becoming 
re-established, would have been infinitesimally small, 
nevertheleas they cannot be entirely ignored, having 
regard to tbe manner m which ice-islands are now 
known. to float about the Arctic and, at least when 
smaller, even come so near to land that it is quite 
oonoervable auch a lght and dry tussock might be 
blown back to effect migration. Thus, for example, 
it ig oomputed that 7-3 must have floated, ignoring 
minor lateral movements, at least some three thousand 
miles (4,800 km.) since becoming separated from the 
remaining shelf-ice of northernmost Ellesmere Island. 
There it apparently origmated, and there the tussock 
of Hygrohypnum polare was presumably blown or 
washed fram the land on to the adjacent shelf-ioe 
before part of this last broke away to form T-8. It 
is even possible that the ice-island, and with it the 
moss, may have floated twice that distance around 
the Arotic Ocean since breakmg loose—probably in 
1936 or one of the ten subsequent years’. 

The ibility has been considered that this moes 
might five. grown on T-3, for example from an air- 
borne spore which alighted on it when it was floating 
far out in'the Arotic Ocean. But although moss 
spores are well known to be transported in the 
a ere to remote regions, and some protonemal 

has been observed on snow and ice’, there is 
no evidence that development can proceed to leafy 
planta in such circumstances, much lees reach tho 
considerable dimensions of this specimen. Moreover, 
no macroscopic form of life has been found on ihe 
mixed moramio or dirt or other depoete on the 
:land, and the crumbs of inorganio material enclosed 
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in the tussock appeared to be of alluvial origin, so 
there seem to be good reasons for discounting such a 
suggestion. Finally, Mr. A. P. Crary, who haa lived 
for considerable periods on T'-8, making all manner 
of scientific observations, considers it inoonoeivable 
that this moss tussock could have grown on T'-8 or 
that 16 could have reached the island after ita 
separation from the land. For, on one hand, on 7-3 
the temperature scarcely rises above 0° O. even in 
the warmest month and not even small growths of 
mosses ate to be found, and, on the other, the 
jammed-up ioe skirting the northernmost coasta 
commonly prevents a close approach to land and ite 
rougbneas impedes travel of at all heavy objects by 
blowing. Nevertheless, other ice-islanda—and this 
could in time apply to T-3—have been observed very 
close to land m the channels of the Canadian Arctic 
Archipelago‘, making ıt by no means inoonoeivable 
that this tussock of moss might ultimately have 
reached land and effooted migration if tt had been 
left alone and had remamed viable. 

i Fig. 1 shows the presumed (broken line) and known 
(solid line) route of 7-3 in the North Polar Basin 
since observations commenced in 1047, the ‘July 
. '53' spot in lat. 85° 41’ N. and long. 96° 20’ W. 

indicating where the living moss was gathered. Data 
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for this sketch-map were kindly lied by the 
Geophysics Research Directorate of the Air Force 
Cambridge Research Center. The known distribution 
of Hygrohypnum polare is shown in Fig. 2, 

rin y from data supplied by Dr. Steere and 
Mae. jeld Holmen, of Copenhagen, to both of whom 
warm acknowledgment is due. Whether or not the 
polar basin ‘spot’ should be added is a question 
rather for the philosophers of our subject to decide. 
At least they would not ignore the statisticians’ con- 
tention that, even if the likelihood of same member 
of a population crossing & barrier is virtually nil in 
any one year, in the course of a million years such an 
event becomes probable, and m ten million years 
practically certain. 

Work reported in this article has been sponsored 
by the Geophysics Research Directorate, Air Force 
Cambridge Research Center, under Contract AF 


-19(604)-1144, with the author as Project Director. 


1 Polunin, Nicholas, Huitième Congrès International de Botan: 


* Polmnin, ut “Attempted nay iar pea dating of Ioe- 
Island T- unpubltshed paper delrvered at A.A.A.B. Tee tings, 
Berkeley, California, 


, December 1954). 
* Tiffany, L E, in G. 3L Smith (ed ), ‘Mannal of logy”, p. 203 
(Waltham, Mans. : STA Sana mp 5 | 


* Montgomery, M. B., Aretio, 5, 183 (1952) 


EARTH TILTS IN THE BRITISH ISLES -CONNECTED WITH FAR 
DISTANT EARTHQUAKES 


By Pror. R. TOMASCHEK 
The British Petroleum Company, Ltd., Research Centre, Kirklington Hall, near Newark, Notts 


"TRE phenomenon of earthquakes being preceded 
by characteristic tiltmg movements of the 
ground m the same seismic region has been frequently 
observed'. In & recent paper Nishimura’ has 
published observations on tilt movements in Japan 
which can be correlated with very far distant earth- 
quakes. As such movements have also previously 
been observed m Europe* it seemed worth while 
Inveetigatmng the possible existence of a world-wide 
influence of this type. This was readily poeeible as 
very sensitive tilimeters have been in operation’ in 
Winsford, Cheshire, since 1950, and records from them 
could be compared with all the cases given by 
Nishimura. The oo ison shows generally a much 
steadier behaviour of the Earth's orust in Great 
Britain than m Japan. This is not merely ana t 
effect due to the very stable position of the Winsford 
tiltmeters at & depth of 143 m. below surface (116 m. 
below sea-level) so that they are sheltered against the 
movements of the upper strate the tilts of which are 
known to be sometimes farrly large. Although many 
of the Japanese stations are situated at only shallow 
depths and some of the deeper stations are located 
in hills, so that they are above sea-level, there are 


several like Makimina (depth below surface 165 m.;. 


below sea-level 85 m.), Beasi (750 m. ; 90 m.), Ikuno 
(719 m.; 270 m), Ogoya (300 m.; 90 m.), Hosokura 
(160 m.; 80 m.), which reach below sea-level. These 
stations show stronger general drift and tilt move- 
menta than are observed at Winsford, indicating that 
there existe & genuine differance in stability of the 
‘ground. It is therefore not ita ares to find that 
moat of the tilts connected with di t earthquakes, 
as observed in Japan at several stations simultane- 
ously, have no characteristic corresponding tlt move- 
e 


ments in Winsford, although the epioentrio regions 
may be as different as Tibet, East Indies, Kurilee, 
Costa Rica. But & definite and extremely strong 
correspondence occurred on October 22, 1951 (For- 
mosa earth ). 

The upper part of Fig. 1 shows the Winsford record 
of the north-south pendulum of August 17-19, 1952, 
contai among others the earthquake in Tibet 
(01-5? E., 30-5? N.), of magnitude 7 the tilt influence 
of which in Japan has been discussed by Nishimura. 
This record indicates that no special tilting was 
caused at Winsford, and it is an example of the 
normal behaviour of the tiltmeters showing only the 
tidal movements. The lower of Fig. 1 shows 
the behaviour between 114, October 21, 1951, and 
9h, October 24, 1951. A heavy earthquake of magni- 
tude 7 ocourred in Formosa (122° E., 24° N.) at about 
21h84 Gm.t. on October 21, 1951. In Japan 
(distance from the epicentre about 1,800 km.) special 
ground tilts of about 0-1 second of arc preceded the 
earthquake for about 20 hr. These tilts are not 
shown in the Winsford graphs, which are practically 
smooth (except for the tidal tilts) up to the first 
arrival of the earthquake movement. But a definite 
tilt is started by this earthquake, and thie fairly 
steady tilt amounts to about 0:04 second of arc and 
laste about 5 hr. after the first arrival of the earth- 
quake. In Japan at the same time at Ikuno, 
Makinine, Ogoya and Kamigamo a heavy sudden tilt 
was observed which must have amounted to the 
order of seconds of aro. This is quite unusual even 
in the Japanese records and is not shown in any 
others published. In Winsford & slow, steady but 
very small tilt continues due to tidal move- 
ments) up to about 20h, October 22. It is interrupted 
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by several earthquakes which have no mffuence on 
this movement. Then, with an earthquake at about 
20h, October 22, & strong tilt movement starta which 
lasts until about 9530, October 23 (134 hr.), and with 
an earthquake at this time the tilt movements slow 
down, but retain a certain drift for the next twenty- 
four hours. The -total tilt within 36 hr. amounts to 
about 0-2 second of arc. In the Japanese records at 
Ikuno & progresive tilt very similar to the first 
ahort stronger tili at Winsford can also be observed 
in one component. The tilt records taken by Dr. 
Doodson and the late R. H. Corkan at the Tidal 
Institute at Bidston also show the disturbance very 
clearly. (I should like to thank Dr. Doodson for 
showing me the Bidston records.) One has the 
impreesion that, initiated by the Formosa earth- 
quake, & large world-wide readjustment of the 
Earth’s crust must have taken place which was fairly 
rapid and strong ın Japan and slower and later in 
Europe, and lasted here nearly 38 hr., showing even 
later after-effects. 

That strong stresses accumulate in the Earth’s 
crust at this time of the year has also been shown by 
previous experience’. The Winsford records show, 
furthermore, that & spectacular readjustment took 
place on October 24, 1950. The title of a lecture by 
Prof. Benioff': ‘Evidence for World Strain Re- 
adjustment following the Kamtahatka Earthquake of 
November 4, 1952", seems to indicate the observation 
of a amnilar readjustment at very nearly the same date 
in autumn 1952. 

These readjustments seem not to be connected with 
a considerable change in the distance of the masses 
from the centre of the Earth. No significant change 
in the rotational speed of the Earth ( 4-0-1 thousandth 
of a second) was connected with the adjustment 
described in the present note (I thank Bir Harold 
Spencer Jones for this information). 

However, the seasonal recurrence of these readjust- 
ments, which indicate the periodic accumulation 





. Tilt records at Winsford, Cheshire 


of stresses in the mantle, shows that a certam oon- 
nexion with the change of rotational speed of the 
Earth may exist in the following way. The annual 
change of rotational speed 1s due to meteorological 
factors on the Earth’s surface, where the dislocation 
of masecs (Bir, water, precipitation) takes place. 
The braking or accelerating effect of the change of 
moment of inertia has to be transferred to the deeper 
layers of the Earth. The transition of the Northern 
hemisphere from summer to winter condition puta, 
therefore, a heavy trees on these transferring layers. 
Ite release might be observed in the readjustment 
mentioned above. 

Another additive factor can be found in the direct 
action of the seasonal change of the temperature 
distribution over the northern hemisphere. It 1 
surprising how deep mto the earth these temperature 
influences penetrate m the form of stresses and 
strains, aa shown by the solar semidiurnal and diurnal 
variations observed in the course of gravity and tilt 
measurements m deep mines, where temperaturo itself 
ia constant m certain cases within a few thousandths 
of a degree. The change of temperature on 4 
global scale’ may add up to considerable strains in 
tectonically coherent areas. [Feb. 23 


1 Bonchkovski, W F., Akad. Nauk Mi Pobl Inst Sein No d 


yon K., and Nishimura, H. Amer. Geophys Un, 
o, 1, 1 (1081) Caloi, P., and paden. M O, “Prime Indi- 
canon dl oni cho Ottenute in Zona ad Rlevuta 
Bismicita’’ Sumt tate dall'Inst, Nax. di Geofis. 


all X Assembl dell’U.G.G.L Roma 1064, pp. 18-20. 


Sr uri E “On some Destructive Earthquakes observed with 
the Tui Meter at a Great Distance”. Disaster Prevent Ros 
Inst Kyoto Univ Bull No. 6, 1-15 (1053). 


* For aay the observations by Haid (1912), where the distanoo 
was Bee Tomaschek, 


t 1,400 km. , Nature, 173, 145 
(1054). 
“Tomasohek, Ra; Alo: Wol: Roy. Adro Soc. Geophys Suppl , &, No 9, 
540 (1064). 


* Tomaschek, R., Obsersatory, 7g, No. 860, 21 (1051); J Ins Petrol, 
38, No. 344, 591 (1083) 
* Bull. Seim Soc. Amer., 44, No. 3 549 SNe Bee also Benioff, H., 
Bull. Geolog. Soo Amer, 08, 331 (1081). 
' Bee Ehlert, R., Gerlend Bair. s. Geophys., 3, No. 1, 147 (1800). 
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LETTERS TO THE EDITORS 


The Editors do not hold themselves responsible 
for opinions expressed by their correspondents. 
. No notice ts taken of anonymous communications 


Mechanical Properties of Degraded 
Gelatins 


FBAOTIOKATION! of commercial gelatins has shown 
that the rigidity of gelatin gels is not solely dependent 
on the distribution of molecular weights but aleo 
depends on another faotor—the ‘rigidity factor’. 
Scatchard’s resulte? show that the mean molecular 
weight of gelatin, and also ita viscosity m aqueous 
solution, are decreased by thermal tion. 
Ferry* measured the reduction in the rigidity of gels 
of these degraded gelatins, and related the changes 
to the molecular weights. The present investigation 
shows that while in certain oondrtions (for En 
low pH) Ferry's assumption i8 correct, in o 
oonditions (for example, neutral or high pH) the 
‘rigidity factor’ is also reduced as degradation 
proceeds. 

A lime-processed hide gelatin, isoionio point 
pH 5-05 (commercially characterized by ita viscosity 
of 8-7 op. in aqueous solution at rud cent why 
gelatin concentration and Bloom jelly 
strength, 225 g), was degraded in 5-8 120 
per cent w/w solution at varous tem- 
peratures and pH's for selected times. 
The visoogity of the 5-8 per cent solu- 
tions at pH 6-5 were measured at 40° C. 
and the rigidities‘ of the corresponding 
gels were measured at 0? C., after maturmg 
for 18 hr. at 0°C. The resulta are illus- 
trated in Fig. 1, where each curve repre- 
sente constant degradation conditions (pH, 
temperature, eto.) and each point repre- 
sonta & given stage in the degradation. 

The resulta may be summarized as 
follows. (1) At 90°C. and pH 5-5, 
both viscosity and rigidity decreased as 
the degradation proceeded, the rigidity 
tending rapidly to zero at the stage 
when the average molecular weight of 9 
the gelatin became too small to permit 
gel formation, oorresponding approx- 
imately to a vi ity of 3 op.; (2) at 
60° O. and pH 11-2, the rigidity decreased 
more for & given fall in than in 
(1); (3) at 60° O. and pH 1-7, the ngidity 


then fell rapidly as the 

a .9 op.; (4) at 
10°C. and pH > 18 in the gel form, 
the rigidity remained almost constant 
during the initial stages of degradation 
and then fell to rero. 

These resulta suggest that for ex- 
periments (3) and (4) the ‘rigidity factor’ 
is unchanged. Only when a sufficient 

roportion of very short chams has 
Desnicmued dod due ruit akiw'a 
marked decrease. In contrast, the de- 
creased rigidities for the gela- 
tins obtamed in (1) and (2) may be ex- 
plained by a reduction in ‘ngdity factor’ 0 
together with tho effect of production of 
short chains especially ın the latter stages. 
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*58 oent gelatin Cone ra DIE Measured at 0° O. after matur- 
ing for 18 hr. a 0* 0, 


In order to investigate any change in the ‘rigidity 
factor’ during degradation, a number of d 
gelating (Table 1) were fractionated by the aloohol! 
oo-acervation method. The logarithmic viscosity 


numbers (= ln - at 0 — 0-002 gm./ml.) of the 


(J 

fractions were measured* in molar NaCl at 40° 0. 
and pH 6-5, and the rigidities of the 5.8 per cent 
gels of the fractions were measured at 0°O. In 
this way, certam fractions free of low-moleoular 
weight non-gelling gelatin were obtained, whioh 
would show the effect of a change in ‘rigidity factor’ 
free from molecular weight complications. 
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Tig. 2. Rigidity of the fractions of the degraded gelatina 
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The properties of the fractions of the degraded 
gelatans and of the original gelatin are shown in 
Fig. 2. The ‘rigidity factors’ of the degraded gelatina 
have been evaluated as a percentage of the unde- 
graded values, by ing the maximum values 
of rigidity on the rigidity —logarithmio viscosity 
number curves for the ions. 

Fig. 2 and Table 1 show clearly that, in neutral or 
alkalme conditions, not only is the average molecular 
weight of the gelatin reduced but also the ‘rigidity 
factor’ is seriously affected. In acid solutions, m 
contrast, there is ever an apparent increase in 
This inereage is not considered 


British Gelatine and Glue Research Association, 
2a Dalmeny Avenue, 
London, N.7. 
Feb. 25. 
1 Btainsby, G., P. B., and Ward, A. G., Proc. 13th Int. 
Pure App. Chem. ppsela) Wi A. G., Nature, 171, 1 


(1953) 
1 Beatobard, G., Oncley, J. L, Wllams, J. W., and Brown, A, J. 
‘Amer, Chem. Sos., 68, 1080 (1944). 3 
* Ferry, J. D., J. Amer. Chom. Soo., 70, 31244 (1948). 
ami Hiirldge, J. H, J. Phys. Col. Chem., 58, 184 (1 


4 Baunders, P. B., and W: A. G. Prov. 2nd Int. Dong, Rheology 
miers, PB inin Pubhastions, Itd., London, 964). 
*Stainsby, G., Discussions of the Faraday Society, 18, 288 (1054). 
‘Stainaby, G., Nature, 169 668 (10512). 


Ultra High-speed Skew-ray Tracing 
Suvmnat electronic digital in Britain 
and the United States are now being used for tracmg 


J. D., 
). 


calculation varies from 

ral the fastest time is probably slightly lees than 
Treo. per ray surface, while the slower machines 

ire 1-2 sec. per ray surface. ` i 

‘me work has been carried out recently using 
the new experimental Manchester MK II Machine 
(MBG) in this connexion. This machine has been 
pP to trace single akew-rays through sys- 
tems at a speed of 0-1 Bec. per ray surface. The 
machine has been described in detail in two publics- 
tiona!. As the name implies, the machine Hd s ue 
repetition-frequency of one megacyole, e speed 
by ten times than the Manchester MK I, which haa 
already been used for optical workb*. 

There is at present no magnetic storage for this 


Win important feature of this machine is that no atten- 
tion need be paiio number-ranges, the arithmetical 
i arranged. to perf orm floating-point 
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All working routines must be stored in the electronic 
store, although rt is possible to use punched tape as 
an auxiliary store, provided that the orginal input 
instructions are not written over. In this case, freah 
ordera can be read in from tape and the calculation 
oan continue. 

The placing of routines ‘nose to tail’ throughout 
the electronic store with the necessary alterations 
due to changes in position is carried.out by an input 
routine due to R. A. Brooker. The method of skew-ray 
tracing described by me* has been strictly adhered 
to, and provision has been made for the extraction 
and summation of optical path differences, as it is 

to use this programme for the evaluation 
of complete wave-front data. 

At a ray-trace speed of 0-1 geo. per surface, it is 
possible to obtain a very full account of emergent 
wave-fronte at the exit pupils of systems in a quite 
reasonable time; and the examination of regions of 
stationary e oan be conducted in e time oom- 
parable with that required for the calculation of a 
few rays using conventional deak machines. 

This work forms part of the programme of the 
British Soientiflo Instrument Research Association, 
carried out under contract to the Ministry of Supply. 

Gornpon Brack 


March 4. 


1 Txtwards, D. B. G. thesis, Untversity of Manchester (1954) Thomas, 
G. IL, thesis, Univermty of Manchester (1054). 

1 Black, G., Proo. Phys. Soc., B, 47, 509 (1964). 

* Blaok, G., Nature, 175, 164 (1955). i 


Determination of Elastic Constants of Solids 
by Ultrasonic Diffraction Methods 


Exastio constants of a number of polycrystalline 
materials such as aluminium, silver, copper, steel 
mokel, glass, rino and brass have been ined 
using ultrasonio diffraction techniques. The results 
pE a oa QE 
me s 


thin plate, of which the elastic constanta are to be 
determined, is placed in the cell in ing the 
ultrasonic radiation from the quarts uoer. 
Rotation of the plate about the vertical axis causes 
total internal reflexion, and the transmitted wave 
, disappears, which oan be detected by the absence of 
diffraction. pattern. 

Binoe shear waves cannot be transmitted through 
& liquid, only longitudinal waves moident on the 
material are considered. When the longitudinal wave 
is incident in the normal direction, it is transmitted 
through the plate entirely as & longrtudinal wave. 
As the angle is rotated from 90°, a point comes when 
there is no transmission of jetusetdital waves. This 
is the first orrtical angle. As the plate contmues to 
rotate, & second critical angle is obtained at which 
shear waves in the plate also cease to be transmitted. 
For pointa lymg beyond this second critical angle 
there will be no transmission. 

Snell’s law for angular transmission gives: 
_, Bin Or _ sin Os 

vr V's 


gin 6 
Vr 
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Table 1 
Material Thickness K A p Fr A 
c L (mm.) x102 dyne/om.! | x10" dyns/em.* 

um 181 1:84 0 £9 2 08 3 52 9 08 
Coppe 338 2i 037 781 E 1737 
"| ^ 6: 87 
Btoel - 309 196 0 33 T8 8-1 2144: 
Nicks 0-96 187 0 200 89 5-1 13 25 
Glass 111 1:77 047 2:58 2:68 6:81 
Zine 1:51 278 0 42 71 423 12 01 
Brass 1 67 176 0 26 8-4 541 18 67 











where 6 is angle of incidence of longitudinal waves 

in the liquid, Oz is angle of trangmiamon of L waves 

in solid, 05 18 angle of transmission of S waves in solid, 

Vr is velocity of L waves in liquid, V'r, is velocity 

of L waves in solid, and V'g 18 velooity of S waves 

in solid. 

At the two critical angles, 

and V's = VL 

gin Orr 


ey ae 
V’ = ARS) a S 
" J ed Fi —3g) 


where p is the density, u is Poisson’s ratio and E is 
Young modulus, and 








Also 


Vg = JE - pe tere 


Qu) zg) 

whore F is the shear modulus. 
Y'L 20 +4) —p) 
Heno, K = LE m , [2U +u) -—y) 
id V's a (L-Fp)(1 3g) 

; K'—2 

Hence, H= BID 


Also, F — V's'p and E = &X(l+y)F. 
-The ræults are given in Table 1.- 


I thank Dr. K. Bannerji for his valuable suggestions 
and advice during this work. 


Department of Physiœ, 
University of Allahabad, 
Allahabad. Dec. 20. 


G. 8. Vuna 


Bi Sa Glow-to-Arc Transitions - 
‘Tungsten and Copper Cathodes 
FURTHER experiments on high-pressure glow-to-aro* 
transitions using the te described in & previous 
communication! indicate t, with both tungsten 
and copper cathodes, transitions may be initiated by 
either low ionization cathode rmpurities or surface 
irregularities. It has been found that a stable glow 
may be operated in oxygen and on either 
thin or thick oxide layers provided the layers are 
smooth; but with the same i tal conditions 
the presence of an irregular oxide layer was found to 
cause transitions. Transitions were similarly obtained 
with unoxidized irregular surfaces and surfaces con- 
taminated with irregular semi-conductor layers. In 
all cases the transitions were observed to take place 
at the pomta of irregularity. While it is clear, for 
example, from the work of Llewellyn Jones’ and bis 
collaborators, that enhanced emiasion is obtained 


they obtained may well have been produced by the 
presence of oxide irregularities rather than by the 
oxide iteelf. It may be concluded that such irregu- 
larities lead to an enhanoed fleld and the consequent 
rapid formation of a fleld-emiamon arc. 

It is of interest to consider the formation of arca 
from glow discharges when the cathode is free both 
from surface impurities and irregularities. By careful 
polishing followed by prolonged cleaning of the 
cathode in a hydrogen discharge, experiments of this 
nature are possible. With tungsten electrodes m 
hy at atmospheric preesure, it was found 
possible to obtain almost contmuous glow-to-aro 
transitions with a range of electrode diameters from 
1/32 in. to 1/8 in. As the diameter is inoreased, the 
current at which the transition begins (shown by 
the rapid fall in the voltage-current characteristic) 
also increases; but in all cases the overall cathode 
temperature wes found to be ~ 1,800°C. at the 
commencement of the transition. This clearly 
indicates, in agreement with previous investigations, 
that the ‘transition is explicable on the bass of the 
pues of cathode thermionio emission. A small 

ntinuity in the falling voltage-current char- 
acteristics was found to coincide with the sudden 
constriction’ of the discharge plasma into the bright 
red column normally associated with the hydrogen 
arc. This column trangition is no doubt the cause of 
one of the transitions reported by Suits", although 
we have found no evidence of the further transitiong 
which he reported. 

In the case of a clean smooth copper cathode in 
hydrogen at atmospheric pressure when commencing 
with a glow discharge, increase in current caused a 
continuous concentration of the column until a final 
and sudden contraction took place, producing the 
bright red oohmmn observed with a tungsten cathode. 
This form of column has been noted previously by 
Fan‘ and Bruce’, and ite production may well be 
explamed by the shape of the thermal conductivity 
curve as proposed by Hocker and Finkelnburg* and 
King’ for the constriction of the carbon aro m air. 
Deeprite the formation of this constricted column, the 
cathode still possessed the normal negative glow and 
cathode dark characteristic of a glow discharge. 
Attempts to increase the current further produced 
in some experiments & hui pad molten cathode 
surface with the production of cathode vapour bursta. 
Although the cathode surface was molten, the 
cathodio part of the discharge remained m the glow 
form. It therefore, in contradiction to the 
work of Please’ and others, that the presence of 
metal vapout at the cathode does not necessarily 
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result in the formation of an aro. Further experiments 
at higher currente with the cathodes cooled to prevent 
melting produced uncontrolled digoontinuous transi- 
tions. it may be that in theeo cases local melting 
and solidification take place with subsequent 
transitions at the points of irregularity thus produced. 
Should it be possible to avoid the formation of such 
ee et ey wha 
be formed on copper and mercury cathodes 
when the cathode current density is such as to pro- 
duce fleld' emission as calculated, for example, by 
Mackeown’. i 
* W. L. Parcs 
W. A. GAMBLING 
H. EDES 
Department of Electrical Engineering, 
University of Liverpool. 
. March 3. 
1 Adela, H., Neiwre, 178, 302 (1963). 
* Llewellyn Jones, W., and De La Perrelle, 3 T., Proc, Roy. Soe., A, 
816, 207 (1963). 


* Buil, O. G., J. App Phys., 10, 649 (1089). 

‘Fan, H. Y., Phys. Rev., bë, 769 (1989) 

> Brace, O B. B., Nature, 161, 521 (1948). ; 
‘s Hocker, K. H., and Finkeinburg, W., £. Natwrforsch., 1, 305 (1046). 
' Xing, L. A., Neture, 174, 1008 (1954). 


Secondary Expansion of Perlite Concrete 

and Plaster 

EXPANDED which is made by rapidly 
beatmg small particles of suitable voloanio glass, has 
recently been used extensively as a lightweight 

te for gypsum plaster and ooncrete in the 
United States, and to a leaser extent in Australia 
and Europe. The phenomena described below are 
therefore of some concern to the building industry 
in those countries. 

Unrestrained specimens of perlite plaster show at 
first a setting expension followed by a short-term 
abrinkage, a8 does normal plaster. At an age of about 
.three weeks, however, a relatively slow secondary 
expansion at a rate of about 0-1 per cent length 
increase per annum commences, and under normal 
atmospheric condrtions this expansion continues at a 
slightly decreasing rate over & long iod. The 
oldest specimens under test in this Drvision are still 
expanding at about half the inrtial rate after 600 
days. Perlite concrete shows a gumilar, though much 
Blower, expansion following an initial shrinkage 

iod of some montbs!. 

Work which I have done indicates that a slow 
ion-exchange reaction is the cause of the secondary 
expansion. Expanded perlite is a glass which containg 
some exchangeable alkali and alkaline earth ions. In 
the presence of water, the main which occurs 
is that hydrogen 10na from the solution are exchanged 
with sodium ions, and to a lesser extent potassium 
and calcium ions from the glass. The rate of exchange 
for & given perlite depends, among other factors, 
upon the temperature and pH of the solution, being 
greatest at high temperature and low pH. Such 
exchanges taking place in perlite plaster and concrete 
lead to the formation in the matrix of alkaline 
hydroxidee which may then react with carbon. dioxide 
and moisture from the air, Gai Siena ee ann 
expend. The quantity which may exchanged is 
about 8 m.equiv. per 100 gm. after 60 days and is 
sufficient to account for the observed expansion. 
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in job conditions is impracticable. However, pre- 
i testa on restramed specimens of perlite 

plaster have shown that all but a small part of the 
stres caused by expansion is relieved by internal 
creep. The secondary expansion 18 therefore not 
likely to cause failure of perlite plaster provided the 
rate of expansion of unrestrained specimens st 70° F. 
and 60 per cant relative humidity is leas than 0-1 per 
cent per annum, and provided suitable construction 
methods are used. Similar considerations apply to 
the use of perlite concrete, in which the expansion 
13 usually more than offset by the mgh initial 
ghrinkage. 

A more detailed account of this work 1s to be 
published at a later date. 

R. D. How 

Division of Building Research, 

Commonwealth Scientific and 
Industrial Research Organization, 

Graham Road, 
Highett, 8.21, Victoria. 
March 4. 


1 Blakey, F. A., Constr. Res., £7 (D), 28 (1054). 
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Condition of Boron in Alpha Iron 


Tzu question as to whether boron forms an 
interstitial or a substitutional solid solution in 
a-iron ia of considerable theoretical and practical 
interest. Recently measurements have been made, 
by orthodox methods, of the solubility and diffusivity 
of boron in both a- ‘and y-iron’*. These gave the 
maximum solubility of boron im a-iron as about ' 
0-008 weight per cent at 900°C. The data on the 
diffusion in a-iron* were not precise but mdicated an 
activation energy of 62 kcal. per mole and a D, of 
10* am.’ seo... This suggests that boron behaves 
gubstitutionally. Some calculations based on estim- 
ates of the atomic radius of boron? also eat that 
boron may be substitutional m a-iron. owever, 
we felt that this evidence was somewhat speculative 
and not sufficiently conclusive. Obviously, if boron 
were interstitial, it ahould be possible to observe an 
internal friction peak smmilar to that caused by 
carbon and nitrogen in «-iron**. The purpose of the 
present communication is to describe some explora- 
tory measurements on internal friction which suggest 
that boron is in mterstitaal solution in «-iron. 

The internal friction technique has been described 
in detail elsewhere’. Essentially & wire specimen 
forms the torsional suspension of & freely oscillating 
system. When the logarithmic decrement 18 plotted 
against temperature of measurement, the presence of 
an interstitial solute gives rise to & peak in the curve. 
The diffusion coefficient is calculated from the fre- 
quency of vibration for the ture at which 
the peak occurs. The height of the peak is propor- 
tional to the amount of interstitial solute in free 
solution. 


2 


5 


o 


+ Logarithmic dearememnt (arbitrary unita) 
e a 
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Internal friction peaks have now been observed in 
specimens containing boron (Fig. 1). Specimens were 
te e dun Pure iron wires 
0-04 and 0-08 in. diameter) were deoarburired and 
denitrided in flowing wet hydrogen (about seven 
days at 800° O.). Boron was mtroduced by annealing 
the wires, with powdered boron, in an atmosphere of 
dry hydrogen at 1,000? O, in a closed system. The 

purest boron that could be obtained contained about 
- 1 per cent carbon. The resulting specimens contained 
i per oant) about 0:05 boron, 0-002 carbon 


e 0-001 nitrogen (by chemical analysis). Oon- 
sequently, the only controversial point in 
ascribing the peaks of Fig. 1 to interstitial boron is 


the fact that carbon was also present in the specimens. 
Previous work with wire specimens of similar 
texture to that used in this investigation gave ths 
Parana cones), be aak i 
content in solution. In Fig. 1 
logartthmic decrement is roughly „equivalent to 
0-001 weight per cant carbon. The curves in Fig. 1 
" represent specimeris quenched from 700° and 900° O. 
-us i ` 
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Variation of difusion sonfficiens with temperature. 


Wig. 2. I 


The latter peak height is greater than that for 
0.002 weight per cent. It is also at a 

higher than that corresponding to the peak for carbon, 
for a frequency of vibration of 14 0./s. Experimental 
error is greatest at high levels of dampmg. The 
curve in Fig. 1b has been drawn y below 
the highest observed point because of this. The 
resultant component curves are then of the form to 
be expected from theoretical calculation. The 
specimen quenched from 700? C. gave two resolved 
peaks corresponding in height to about 0:002 carbon 
and 0-004 boron (weight cent). The lower 
temperature peak correspo for the frequency of 
vibration, to that for carbon*. The highser-termperature 
peak must thus correspond to interstitial boron. A. 
relaxation peak due to substitutional boron would 
not be observed for such a low concentration of boron, 
nor at such & low temperature. 

Two further points arise from this present ex- 
ploratory work. Assuming that the proportionality 
constant between peak height and boron content is 
the same aa that for carbon, the solubility of boron 
in a-iron can be determined. This solubility is that 
in ium with ipitated iron boride, presum- 
ably Fe,B. Ab 900° O. it is 0-005 weight per oent 
and at 700° O. about 0-004 weight per cent. The 
assumption is probably untrue; it is more likely 
that boron strains the iron lattice to & greater extent 
than does carbon. This would lead to & bigger pro- 
portionality constant, ‘and oonsequently the boron 
solubility will be leas than quoted above. 

Beoondly, an estimate oan be made of the diffusion 
coefficient, D, of boron in a-iron, 

a? c 
" 36 

where a is the lattice parameter of a-iron and œ the 
angular frequency of vibration. 

Measurements carried cut at various frequencies 
are reported in Table 1 and plotted in Fig. 2 in the 
form — log D versus 1/7, where T' w the absolute 








Tabib 1 
oscillation | Temperature of poak | Diffosion ooefflaient 
Fromai cd) om." aeo. 
08 30 1:18 
2-5 54 3-455 
14 T9 x» 
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temperature at which the internal friction peak 
occurs. 

The corresponding curve for carbon is also plotted 
in Fig. 2. In view of the resulta of Fig. 1, however, 
the evidence for considering boron to ocanstitute 
an interstitial solid solution is considered satisfactory. 
The activation energy for diffusion, estimated from 
Fig. 2, is 15 kcal. per mole, with a D, of about 
104 am.® goo.3. It is not proposed, at this stage, 
to discuss the differences between the present resulta 
and those of previous workers. A more complete 
report will be given elsewhere. 

W. R. THOMAS 


G. M. Lmax 
Hoyle Street, 
Sheffield 3. 
March 14. 


1 Busb POR, Wan. L. ad C O., Trans. Amer. Inst. Min. 
Mel, Iag. (J. Metals), B, 1402 (1063). 

a ML H., Trens. Amor. Ins. Min. Met. Eng. (J. Metals), 6, 

* MoBride, O. C. Bpreinak, J. W., and Spolser, R., Treas. Amer. Soo, 


Ma., 48, £09 (1984). 
‘Busby, P. H, and Wells, O, Trens. Amer. Ins. Min. Met. Eng. 
CF” aal], E OTR OW. 


* Thomas, W. B., and Leak, G. ML, Pail. Mag., 45, 656 (1964). 
* Thomas, W. B., and Leak, G. ML, Phil. Mag., 45, 086 (1954). 
* Zener, O., AAT and Anclasticlty of Meta" (Ohicago, Untv. 


Bed-width and Wave-length in 
Meandering Valleys 


Ix a previous communication! it was stated that 
the alluvium of six winding valleys occupies large 
channels which meander around the valley bends. 
Subsequent work in other valleys has provided smilar 
evidence’, and confirms the view + the valleys 
were eroded by streams larger than those which now 


plotted against the size of the drainage basins, it is 
clear that a relationship exista. A connexion ig also 
observed between the size of catchment and the 
‘wave-length of valley meanders (Fig. 1). Equations 
of best ftt have been calculated both for width of 
. channel and for wave-length of meander, with the 
folowing results : 


where W and L are j the minimum width 
of the filled channel and the wave-length of valley 
meanders, in feet, and M is the size of catchment 
in square miles. The close interdependence of the 
three variables is further illustrated in Fig. 2. The 
coefficient of correlation between W and M is 
+ 0-791 + 0-067, while that between L and M is 
+ 0-856 + 0-048. 

The closeness of the oonnexions is all the more 
impreesive in view of the natural fregularities of 
devel t both of the channels and of the valley 
meanders. The channels are laterally enlarged at 
bends, and for this reason measurements were taken 
at the points of inflexion where lateral cutting has bean 
at a minimum and the channel width is least. The 


effects of distortion of meanders during inowmion, with 


or without shift downstream, has been partly offset 
by taking as a value for wave-length the mean 
wave-length of a series of some upstream and 
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some downstream of the point at which the channel 
width was measured. 

Tt is known that the channels of natural meandermg 
streams are shaped at benk-full discharge conditions. 
Tt -has also bean shown that in otherwise constant 
conditions the dimensions of meanders depend 
mainly on discharge’, and that discharge is the 
princi control of bed-width in natural streams‘. 
Tt follows therefore that, when the valley meanders 
and large channela now under discussion were being 
cut, bank-full discharge varied proportionally to 


> catchment area. The circumstance is not surprising, 


since the catahments dealt with are all small (see 
Table 1). Even to-day, heavy rainfall or the melting 
of mow is rapidly followed by swiftly increasing 


The twelve basins represent a considerable range 
of hydrographio environmenta and of relations to 
former glacial and periglacial conditions. Bome of 
them have been reduced in size, either by river 
capture or by-divide migration, within the Pleistocene. 
In view of these facta inferred connexion between 
sito of catchment and amount of former discharge 
is all the more impressive. It is evident from the 
contrast in size between the present stream beds and 
the filled channels, and between the present river 
meanders and the valley meanders, that all the 
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Table 1. VALLNYS lNASURED 
River Siro of oatehment above measured 
section of channel (sq. miles) 
Themes Basin ! 
Oherwell 13 3 
Ooln IFE 
Diklec 4 65 
Dorn 13 9 
Glyme To 85 
Leach 210 
Windrush 0-4 
Warwickshire Avon Basin 
Itehen 8:7 
Itehen 23-3 
Herc. - 42 8 
ordsk:we Wye Darm 
Garren 11 
Swusen Arun Basin 
Brook 370 
Brook 20 8 


streams have suffered a marked reduction of di 
at bank-full stage. The analyms of the resulte indicates 
that the reduction has taken place within the limits 
of the basins as at present defined. River capture 
is seen to be irrelevant to the question of stream 
shrinkage. The problem is one of changes m the 
rate or amount of precipitation, or in both, and 
possibly also of high i from melting 
snow. This conolusion, already reached on other 
grounds, is amply supported by the figures analysed 


G. H. Dury 
Department of Geography, 
Birkbeck College ' 
(University of London), 
London, W.U.1. 
March 4. 


. Soi., MB, 103 (1954). 





New Zealand Crustal Structure 


A 8RIBMIO refraction profile 170 km. in length has 
been recorded in the Welli n Provinoe of the North 
Island by officers of the ysiœ Division, N.Z. 
Department of Scientific and Industrial Research. 
The shot point and all reqgording stations were sited 
on basement greywacke. A formal solution of the 
results shows four layers with thicknesses of 0-6, 1-7, 
7-2 and 8-8 km. in which the velocities of longitudinal 
waves are 3-5,, 5:5, 6-0, and 6-2, km./peo. respect- 
ively. The Mohorovidié discontmuity is at a depth 
of alightly more than 18 km., and the velocity below 
it ia 8-0, km/sec. No reverse shot was possible, 
and gravity data indicate that the discontinuity may 
be slightly r at the northern.end. The true 
velocities ‘could therefore be a little greater than 
those given by the formal solution. The Mohorovidié 
discontinuity and possibly the 6-0,/6:2, boundary 
* are confirmed, by reflexions. 

The 8-5 km./peo. velocity 18 not considered to 
indicate a separate layer, but to represent the 
weathered and shattered tipper portion’ of the grey- 
w&coke with which the 5-5 km.jsec. velocity is 
aasociated. There is probably no sharp transition 
between these ‘layers’. The earlier conclusion of 
Bullen! from _studies that the ‘granitic’ 
layer ıs thin or absent in New Zealand is not accepted, 
since the 6-0 km./seo. velocity is that conventionally 
assigned to this layer. Bullen’s results can be re- 

interpreted to conform with this view. It is uncertain 
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whether the velocity of 6-2 km./aeo. is high enough 
to allow the associated layer to be identified as 
‘intermediate’. 

„A detailed account of the observations and 
discussion of thé resulta will be published later this 
year as a Memoir of the Geophysics Division of this 
Department. 


) G. A. Emy 
Seismological Observatory, . 2 
Wellington, W.1, 
New Zealand. 
Feb. 22. 


* Bullen, K. H., Proo. Sixth Paciflo Bet. Congress, 108 (1939). iO 





The Nocturnal Heat Balance 


lr is implioit, m the generally accepted theo 
of the heat balance on clear nights! that the eocling: 
of the air near the ground is a direct consequence 
of heat losa to the surface by convection and oon- 
duction ; ultimately the latter. However, Ramdas 
and Atmanathan‘ have shown that, in India, under 
very stable atmospheric conditions, the lowest air 
temperature is not reached at the surface but at some 
height above it. This observation is inconsistent with 
the classical theory. The phenomenon has been 
observed by workers in other places, notably Brawand 
and Kohnke* in Indiana, and Jenny’ in e; 
but apparently ite theoretical implications have not 
been appreciated. Ramanathan and Ramdas’, and 
more recently Rider and Robinson’, have suggested. 
that under stable conditions oertain. air layers near 
the ground may be in radiative rather than con- 
ductive equilibrium with their surroundings, the 
eddy conductivity approaching the molecular value. 
Sutton* and others have stated that the part of the 
atmosphere mainly concerned in nocturnal radiation 
exchange is & relatively thin layer near the ground, 
Now if this layer is considered to be at the same 
initial temperature as the surface it must be a net 
radiative loser of heat, and will therefore tend to 
cool to & temperature below that of the surface; a 
process more or less retarded by heat gained by oón- 
vection and conduction from the d and from 
the upper air layers. On the basis of this theory, 
the temperature reached by the surface continues to 
play an important part in determining that reached 

y the ar near it, but for reasons qurte drfferant 
from those given in the classical theory. 

The present investigation confirms the observation 
of Ramdas‘. Fig. 1 shows the temperature profile 
observed over the centre of a thirteen-acre fleld of 
entirely bare soil. The temperature of the ‘surface’ 
was obtained by taking the mean reading of two 
spirit-in-glass minimum thermometers resting upon 
it. It 1s inoonoeivable, especially in view of Robinson’s 
observations’, that the temperature indicated could, 
have been greater than the effective surface tem- 
perature under these conditions. The other 
tures were measured with a single type U 2301 
thermistor, of diameter about 0-01 in, without 
aspiration or screening. So small an element indicates 
closely the behaviour of the ar . More- 
over, the observed profiles could not be adequately 
explained in terms of errors due to radiation, evapora- 
tion or thermal lag, even if these were appreciable. 
The shape of the profile was confirmed qualitatively 
by observations with pairs of fully exposed minimum 
thermometers. A sensitive wind-direction recorder 
(vane-centre at 14 in. above the surface) remained 
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practically motionless throughout the half-hour 
period of observation. 

From these results, and from similar observations 
made on the two preceding nights, the following 
conclusions were drawn: (1) the lowest ture 
occurred at about 2-5 in. above the surface; (2) the 
profile of standard deviation of ture fluctus- 
tions about the mean showed & minimum value at 
about the same level; (3) the negative differance 
between the surface temperature and that at any 
height up to 54 in. increased with time, so long as 
conditions remained stable. 

The curious density distribution mdicated by this 
profile has already been noted by Ramanathan and 
Ramdas’, and conclusion (2) above supporte their 
view that at the level of the lowest temperature heat 
exchange must be at a minimum. 

Although on less-stable nights the discontinuity in 
the temperature profile may well disappear, direct 
radiation loes from the air will presumably contmue 
to be of considerable importance in ining the 
tem distribution. This result may be of both 


Fisheries and Food for the postgraduate scholarship, 
during the tenure of whioh this work was carried out. 


J. V. Laxa 
University of ing Horticultural Laboratories, 
Series i Grange, 
Shinfield, near Reading 
May 18. 
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Accu y and Reproducibility of Paper 
rotein Electrophoresis 


Tum analysis of the protein composition of blood 
gerum or plasma by means of zone regis on ^ 
filter paper has stimulated interest in nical lab- 
oratories throughout the world. In addition to 
numerous publications dealing with the applications 
of the technique in various pathological conditions, 
critical assessments of ite validity and accuracy 
have appeared’, in which attention is properly 
directed to the limitations of the method from the 
point of view of the numerical evaluation of the 
separated protein fractions. It has seemed desirable 
to undertake a study of the accuracy and repro- 
ducibilty of this method of protein analysis, using 
two of the most commonly employed protein-dyeing 

Protein-freo plasma was obtained by heating 

ed human plasma in & boiling water-bath for 

0 min., and then centrifuging at 8,000 r.p.m. for 
2 hr. Ih this solution, bovine serum albumin ( our), 
and bovine globulin (Armour—Fraction V) were 
dissolved to & concentration of 6 gm. protem per 
100 ml. in each case. These stock solutions were 
diluted with protein-free to give & final 
concentration of 4 gm. and 2 gm. of albumin and 
globulm respectively, and then mixed in the propor- 
tions shown in Table 1. The mixtures were applied 
to strips of Whatman No. 1 filter paper in a modi- 
floation of the method described by Hardwicke. 
The estimations were carried out in duplicate. 
2-5 mm.’ of solution was applied to each of five 
spots along a line at right-angles to the axis of the 


paper strips and 6 om. from one end. 




















Table 1 
Ratios obtained by electrophoresis 
Protein | AIbumm — 
cone. giobulin Naphthalene black Bromphenol bine 
au ratio in 141 B . 
1 )|, mixture 
Albumin - Albumin — globulin 
Tako cate ratlo d 
1 1 11 12 104 0 83 
1 3 23 22 11 2 
2 0 38 023 0 14 — — 
; 4 1 094 1 106 13 
4 3 2-0 27 19 34, 
4 0:33 0 38 0 43 0-85 0 43 
6 1 115 125 0-06 0-79 
6 3 33 3 185 18 
6 033 051 0 04 0 42 0 57 
—M 











Electrophoresis was carried out by the method 
of Grasamann et al using veronal-acetate buffer 
pH 8:0, u, p=0-05. The serum-bearing end of 
the paper was placed at the cathode side of the 
tank and migration was permitted to continue for 
16 hr. at 110 volts. . 

After drying rapidly in a hot-air oven at 125° C., 
representative ips were dyed, either for 10 min. 
in saturated naphthalene black 12B m methyl 
alcohol containing 10 per oent glacial acetic acid ; 
or for 30 min. in 0-1 per cent bromphenol blue in 
absolute aloohol saturated with mercurio chloride. 
To avoid uneven dyeing due to am bubbles in the 
paper strips, it was found necessary to do this in an 
evacuated desiccator. The strips dyed in naphthalene 
black 12B were washed in 90 per cont methanol — 10 
per cent glacial acetic acid until elution of dye had 
almost ceased, and then in 60 per cent methanol — 6-6 
per cent water, 1-2 per cent glacial acetic acid and 
0-2 per cent normal hydrochloric acid, until elution 
was complete. Strips dyed in brotnphenol blue were 


2. 


* 


w 8 


Dyed aree (mm."/4) 
5 





Protein concentration (gm./100 mL) 
En nD aieo ee Pe dyeing and protain 


‘omentation. mn? Dm 
lene 


washed for 40 min. in four changes of 0-5 per cent 
acetic acid in water, followed by rinsing in dioxan 
and ether. 
Evaluation of the stripa waa carried out using the 
Be eee oes i nutctured By Messrs: Bender 
Hobein, Munich, the strips being rendered 
eae ced LM ANM NT De 
paraffin and «-bromonaphthalene (6: Denmto- 
molar readings, mado si Ini. mier along th 
bss o ED to produce a curve 
in high peak correspo to a protein coom- 
ponent. The peaks were drawn as Gaussian curves 
and the areas beneath the curves measured by 
pe In order to establish a direct relationship 
the areas so measured and the protein con- 
centration on the paper, stepwise increases in oon- 
centration of albumin and globulin applied as bands 
- to paper strips were dyed as but without 
preliminary electrophoresis, and evaluated. The 
resulta are shown graphically in Fig. 1 and illustrate 
the rectilinear relationship between dyed area and 
protein concentration for albumin and globulin for 
both dye substances used. These findmgs have been 
rie eren phot D ONE 
on). Also shown by Fig. 1 is the difference between 
tho dye-binding capacity of albumin and globulin for 
both dye substances, together with the considerable 
. reduction m dyeing intensity achieved with brom- 


— ——, nephtha- 


phenol blue. 
The albumin to globulin ratios determined after 
electrophoresis are shown in Table 1, and from these 


resulte the following conclusions may be drawn : 
. (a) Using this particular technique, the conoentra- 
tion of the applied protein solution must be of such 
an order that the concentration of the minor oom- 
ponent, particularly where this is albumin, is adequate 
ed ies significant loss or reduction by ‘tailing’, 
the concentration of the ema component is 
below that at which m r ‘packing’ is 
liable to oocur*. Using brom: p henol Ine and seals 
ing an elution technique, wicket found that 
the relationship between protein concentration and 
optical density was lost if the concentration of any 
one fraction exceeded 1-0 gm. per 100 mL, whereas 


Martin and Franglen’, on the bess of a scanning’ 


technique and using bromoresol green as dye solution, 
found that the uptake of dye by unit area of protein 
hina emai ANM | tei concentration only when 
that concentration lay between 2 and 3 gm. per 
' 100 ml. In the present experiment a total concentra- 
tion of 4 gm. per 100 ml. was found to be optimal 
for accuracy and reproducibility for both the dyes 
investigated, thus giving a maximum component 
concentration of 3 gm. per 100 ml. and a minimum 
component concentration of 1 gm. per 100 ml. 
e 
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(b) When used under the above conditions, and 
at all concentrations of protein, naphthalene black 
gives the more correct and reproducible evaluation 
of protein composition. 

(o) With either dye, and using the optimum 
a ec dr C RE DEI Ea a 
only possible to within about + 5 per cent, and while 
such a degree of accuracy is not impressive, it is 
adequate when used as an aid to clinical 
Such use with pathological sera or laama will involve 
an evaluation of the minor glo 
where oonoentration must inevitably fall below the 
optimum necessary for accuracy, and thus small 
numerical variations must not be regarded as being 
unduly significant. 


R. A. Nay 
D. W. Naor 
of Biochemistry, 
Victoria Hospital, 
Feb. 22. 


J. 
4 Hardwicke, J., Biochem. J., 57, 166 (1054) 
* Grassmann, von W., Hannig, K., and Enedel, M., Det. med. Wookr., 
76, $83 (1961). 


"Mode of Action of IsoNicotinic : 
Hydrazide 


activity of tsonicotinio hydraxide 
against Myoo. tuberoulosis suggests - 
Diece with an essential metabolite. 

It is known! that hydrarides form stable oom- 

with . The structures (Ila and IIb) 

e been suggeebed!; for the copper complex of 
D pen the &nti-tuberoulous sotivity of isoniazid 
has been attributed‘, without direct experimental 
evidence, to the ability of the hydrazide structure 
(—CO—NH—N--) to form such copper (or iron) 
complexes. We have now obtained the following 
evidence relevant to this problem : 

(i) Formation of the copper complex of (I) is 
acoompanied by & marked fall in due to the 
reaction of isoniazid in the tautomeric enolic form, 
via salt formation of the peeudo-acid (IIl), to give 
the complex (IIa or Ib). 

(ti) Schiff’s bases of &ype (IV) have activity 
to that of isoniazid iteelt*, and have bean fi 
orm complexes of type (II) also. 

ii ie derivatives of isoniazid of type (V) 
are also able to form copper complexes of type (IL), 
and have been shown’ to retain, either wholly or 
partially, the aotivity of the parent compound. 

(iv) It is therefore clear that the ability to form 
chelate complexes of type (IL) depends on the aster- 
taked hydrogen atom in (I) and that substitution 
of this hydrogen, for example by methyl, will pro- 
duce compounds unable to form such complexes. 

We have now prepared three such compounds: 
l-isonicotinoyl-1-methylhydrasine (VI) and two 
Bohiff's bases of type (VII). These three compounds 
give, with cuprio ion, nerther a colour change nor 
& precipitate. When tested against Myoo. tuberculosis 
H37Rv. tn vitro by the technique previously described *, 
side by side with their of structure (IV) 
and with isoniazid itself, it was found that whereas 
(I) and (IV) ware highly active (this activity is specific 
for AMyoo. tuberoulosts), the corresponding methyl- 
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R—OO—NH*—NH, R-0(0H)=N—NH, 


(I) (DD) 

NH,—N 

| Non 

"A 

Ou — o Q—Ont 
ito Et 

(IIa) (Ib) 
B—O00—NH—N-OR'R' = E—00—NH—NHR' 

(IV) (V) 
R—O0—NOH,—NH, R—00—NOH,—N —OR'R* . 

(VI) _ (VII) 


R = NÁÓ OW thoughout 


substituted compounds (VI and VII) were, by oom- 
parison, inactive (Table 1). 
imental evidence is thus presented that the 

anti-tuberculous action of isoniazid compounds may 
be correlated with their ability to form chelate com- 
inability to form such 
complexes resulta in disa oe of activity. The» 

i i kiere apicis to include an 
essential chelation step. 

In view of the fact that the anti-tuberculous action 
of isoniazid is inhibited by pyridoxal, py dora 
i te 


(a). 
Further work on this problem is in and 
full details will be published elsewhere. e wish to 


Table 1. TURMROULOSTATIO ACTIVITY In ÉERUM-ÉYN INTO ALMDIUM 





1-isoNlootinoy]: 
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Department of Organic School of Bacteriology, 
Ohemistry, -University of Melbourne. 
University of Sydney. 
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Liberation of Amino-Acids by Oat 
Seedlings 


IN a recent communication!, the excretion of 
amino-acids by roota in relation to desiccation was 
discussed, and an indication grven that plants grown 
under sterile conditions excreted ninhydrin-positrve 
substances from their roots. In view of the importance 
of such root exudates in rhi microbiology, 
the following preliminary report on the excretion of 
amino-acids by oet seedlings grown under sterile 


the system to effect perfusion 

testa on the ‘were made to check 
the sterility of ih: liquid. Sterility testa were . 
effected by drawing off 1-ml. samples of the perfusate 
at four-day intervals, incorporating such samples 
with cooled molten Orapek-Dox agar (at pH 7), which 
was then dispensed into Petri diahes. The plates, 
thus prepared, were incubated and observed daily 
for the deve t of mioro-organisma, the develop- 
ment of which would indicate a loas of sterility by 


acids present. 
A itive oolorimetrio reaction for amino-acids 
was given, and the chromatographic analysis demon- 
strated the presence of several amino-acids in the : 
exudate preparation, among which cystine, E he 7 
alanine and aspartic acid have been i 1 
Tests on concentrated perfusetes from sterile sand 


columns in which no ostas were grown showed no 


amino-acids preeent.' 
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ascertain the relative roles of the grain and the roota 
in the exoretion of amino-acids into the growing- 
" medium; investigationf.aro in progress to attempt 
to elucidate this. Tho work is being carried out 
-88,part of a study on the metabolism of soil micro- 
"fungi with particular reference to forms inhabiting 
„the rhizosphere and root surface. 
ix Dans PARKINBON 

Department of Botany, 

Royal Holloway College 

(Univebsity of London), 

Englefield Green, 7 
Burrey. » 

' Katangen B, Routt, J. W., and Payne, T. aL B., Nature, 174, 


* Lees, H., and Quaste], J. H., Chem. and Indus., 96, 288 (1044). 





1 "S 
Action of Ribonuclease on Two Solid Tumours 
In vivo 

THs effects of ribonuclease on ascites tumours have 


been described recently!. The present communication 
gives, preliminary results obtained on two solid 


tumours, namely, the ntaneous mammary tumour 
in 08H or O+ mi the Crocker 180 sarcoma in 
Ot mice. 


The enzyme used in these experiments was the 
commercial product produced by Armour from beef 


paras (ep 


It may suffice to 
state here that the Armour product as used contained 
about 25-80 per cent of fully active ribonuclease, 
the remaining 70-75 per cent bemg inactive ribo- 
nuclease and material of low molecular weight. The 
resulta obtained with the ascites tumours gave an 
indication that the inactive portion of the enzyme 
preparation could, to some extent, inhibit the action 
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Fig. 2. 180. Treated animals recs! ved injections 
of: | 25 mgm. clease, or t 12 i 
dissolved in 05 ml. saline. Controls were mjeoted with 


of the,&otrve one. It is suggested, therefore, that 
the resulta obtained on solid tumours represent 
thus a minimum effect with the conoentrationa 
Fig. 1 shows the growth-curves of untreated and 
treated spontaneous mammary tumours in O8H or 
G+ mice. The size of the tumours was estimated 
either directly on the animal by measuring . two 
perpendicular diameters and using their product. aa 
an expreasion of the size of their cross-section, or 
by determining with a planimeter the area of the 
tumours on photographs taken ‘under standard 


conditions. This estimation was carried out daily 
for & period of seven to fifteen 
days prior to the commencement 
+ of the treatment, and this initial 


t curve can serve ag an additive 
control of the effects achieved. 
Controls were selected from animals 
showing approximately the same 
growth-rate as the treated ones, 
and while the enzyme preparation 
was admmistered to the latter by 
intraperitoneal or subcutaneous in- 
jections (I and § respectively on 
the graph) the former were given 
injections of salme solutions. This 
would exclude the possibility of 
injection effects in the treated 
series. 

The mammary "tumours: used 
&re known to spontaneoual 
only very *, and although 
not always giving the same resulta 
in oertain cases’, they are oer- 
tainly among the most resistant 
tumours to any drug used. In 
consequence, the effect of- the- 


à : treatment by ribonuclease as shown 

E E i in Fig. 1 appears be really 

Fig. 1. Spon reosived daily injections — gigniflcant : in a n r of treated 
of ing of bone Gace d ml eta Controls recerved daily injections animals, regreasion oocura, and in 
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ll of them the ier quad waa diee ^ et 
while the. treatnjent lasted. The regression in : 
ize of the tum 18 & transient one with the doses Perineal 
eased; but it fa for some time after the treet- External 'c Ow 
2 


«nent has ceased. It should be emphaamed that 
he doses used are probably not optimal ones. 
n fact, it was mmpoesible to establish any toxicity- 
«evels of ribonuclease at doses up to 200 mgm./ 
«nouse. The only side-effect of the enzyme prepara- 


don seems to be loes of hair. The hair starts falling © 


yut, & few weeks after the beginning of the injections, 
out grows again when tumour-growth recommences ; 
stherwise, the animals continue to take their food 


normally, 

In Fig. 2, the resulta obtamed on animals with 

xaroom& 180 (Crocker) are given. In this case, 
scibonuclease was administered by intraperitoneal 
minjections only. The animals for this experiment 
«rere selected from the beet of a group with implanta- 
müons. In each of the animals the growth of the 
tumour was inhibited ing treatment but oontmued 
«after the cessation of the injections. In some animals 
-& regression was noticed, and in one animal the 
tumour disappeared. However, none of the control 
animals showed any regression in tumour growth. 
In treated animals in which regression was observed, 
thi was usually accompanied by necrosis of the 
tumour, not observed in the control series. 

These preliminary results clearly reveal that 
ribonuclease can. influence the of certam solid 
tumours, and they also indicate that it should be 
possible to interfere with the nucleio acid metabolism 
of tumour oells by enzymic means, possibly similar 
to the action described by Haddow e£ al.’ for xanthine 
oxidase from cows’ milk, another nuoleolytio enzyme. 

I wish to thank Profs. A. Haddow, F. Bergel, 
J. Brachet and R. Jeener for oriticiam and 
suggestions. 


L. Lapoux* 


London, 8.W.3. 
March 8. 
* Chargé de Heeherohes du Fonds National Belge do In Recherche 
Baken! Permanent address: Laboratocre du Morphologie Antmale, 
Untvermt4 Libre de Bruxelles, Belgtum. 
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Variations in the Direction of Venous 
Blood-flow In the Mammary Region 
of the Sheep and Goat 


Ir is commonly held that the udder of the cow, 
sheep and goat 18 drained by three main veins on each 
aide’. These are: (a) the external pudio, running 
with the main artery through tbe inguinal canal ; 
(b) the perineal, running 
perineum; (o) the riicial epigastric 
(subcutaneous abdominal or vein’), runnmg 
forward along the abdomen (Fig. 1). We have made 


behind the udder to the - 









Caudal 

superficia 

epigastric 

artery a vein 

("Mtt vein’) 

Hig. 1. sin vee Pei valves (ef latera aspect), Arteries 
black; velns white 


obeervations which are at variance with this generally 
scheme. 

At the end of an experiment involving the measure- 
ment of blood-flow through the udder of a lactating 
sheep, it was of great interest to find that the intra- 
mammary portion of the ‘milk vein’ contained valves 
directed caudally, although, during the experiment, 
blood had been flowing freely in a cranial direction 
through the same vein. In view of the fact that the 
‘milk vein’, cranial to the udder, is always used as 
the gouroe of mammary venous blood in milk secretion 
studies, we have examined a number of animals for 
the presence of valves and determined the direction 
of flow in anmethetized and conscious animals by 
visual ion, after intravenous injections of 
coloured solutions (milk or Evang blue) or by ftuoro- 
scopic examination after injeotions of iodoxyl. 

Th all animals examined anatomically (ten goate 
and ten sheep), nulliparous and multiparous, valves 
have been found in all three main veins in approx- 
imately the positions indicated in Fig. 1. In virgin 
animals all the valves were quite competent; but 
in pregnant or lactating animals, the valves m the 


‘milk vein’ were often completely moompetent and. 
in either direction or broke: 


allowed fluids to pass 
down ‘under slight -ftuid pressure. The e of 
junction of the tributaries with the veins with 
the orientation of the valves aa regards the expected 
direction of flow (Fig. 1). 

In some of the animals examined anatomioelly 
(five sheep and two goats) the direction of flow m 
the mammary veins was determined previously under 
anwethesia. It waa found that in the virgin sheep 
and goat the flow was towards the external pudic 
in the direction of the valves in the ‘milk vein’ and 


in the perineal vein, in both the supine and prone, 
(standing, supported in a frame) posrtions. In preg- ' 


nant and lactating animals the flows were also 
towards the external pudio in the supine position. 
In the prone position, however, the main perineal 
-flow remained craniad, towards the udder (except 
in one animal where it was craniad near the udder 
and caudad neer the perineum) ; but the flow in the 
‘milk vein’ was reversed and carried blood cramally, 
away from the udder against the valves. In one 
lactating sheep (first lamb), in the prone position, the 
flow in the back half of the intramammary part of 
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the ‘milk vein’ was candad (with 
the valves) and that in the front 
half craniad. However, in & multi- 
perous pregnant aheep and m a 
multiparous lactating goat the flaw 
was oraniad in the prone position 
along the entire vein. No blood was 
leaving via the external pudio vein 
and the ‘milk vein’ contamed a 
mixture of perineal and mammary . 
blood. 

These findings have been con- 
firmed in four conscious gosta in 
which the ‘milk vein’ on one side 
had been extenorized as a vein loop just in front 
of the udder. The animals were examined 
oa inastand without restraint (generally pagent 

the two multiparous annals examined, the ‘milk 
vein’ flow was craniad towards the end of one leote- 
tion, when completely dry and when pregnant again. 
However, in two virgin kids, the flow ın thé umbilical 
region was oraniad, but farther back near the udder 
it was quite clearly caudad. 

The ocourrenoe of valves in the perineal vein of 
the cow has been previously reported by Beckar', 
and Beoker and Arnold* have also described them in 
the other veins of the cow (which we confirm), but 
the actual directions of flow were not determined. 
However, Gracev‘ desoribed valves in the perineal 
vein of goata and found the flow to be towards the 
udder (craniad) in eighteen of twenty-one animals, 
por supine and &nsgihetired. 

Our prelmimary findings would mdicate that the 
direction of flow in the veins draining the area of skin 
in which the mammary glands develop in the rumin- 
ant is determined by the state and history of the 
animal, In the virgin the inguinal and perineal areas 
are drained by the caudal superficial epigastric and 
perineal veins into the external pudio. We suggest 
that the great increase in mammary blood-flow 
consequent on pregnancy and lactation is associated 
with & physiological dilatation of the vems, and 
consequent valvular inoompetenoe, Bo that the 
flow in the ‘milk vein’ is apparently reversed m the 
standing position and may carry mammary and 
perineal venous blood. Whether the flow m the 
permeal and external pudio veins is ever reversed 
in any circumstances, and whether these results 
apply to the dairy and beaf cow, remain to be 


determined. 
J. L. LiwzHLL, 
L. E. Mount 

Agricultural Research Counoil, 

Institute of Animal Physiology, 

Babraham, Cambs. 
March 7. 
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1 Becker, E. B., J. Dey So, 8. 408 oar}, 

* Booker, B. B., and Arnoki, D, quoted by Turner (re. 1). 

Gracey, L L, J. Gon Biol., Moscow, 10, 401 (1949). 


D 


Origin of Blood Platelets 


Taa conclusion of J. H. Wright! that blood 
plateleta are detached portions of the cytoplaam af 
oocytes has been supported by muah air- 
cumstantial evidence, and is generally accepted’, 
although unequivocal direct evidence is lacking. 
In the course of other experimenta’, an antiserum 
against guinea pig platelets was prepared in rabbita, 
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stained b vr abiecit -niatelet giobulina (x 180), (2) same 
stained with and í 
oa i arun ad eonn (x 180 bie (arrow) 


which was rendered speoiflo for platelota by repeate 

absorption with other oélla and tissues, and whic 

upon injection into guinea pigs caused complete dir 

appearance of platelets from the blood withou 

affecting the numbers of other cella. The globuli 

fraction of this serum was conjugated with fluoresce: 

isooyanate by the method of Coons and Kaplan: 

absorbed well with liver powder and used for starmn 

umpreasion amears of guinea pig spleen and bon 

marrow, which had been fixed by immersion i» 
95 per cent ethanol at 37? for 15 min. After thorougie 
ee ee De M I o the ahde 

were mounted _ glycerol and were examined b; 
ultra-violet tion at 3650 A. (umng a 

80-W. ‘Osira’ lamp and a quarts cone dark-groun 

ilummator). 

Apart from polymorphonuclear leucocytes, which 
had a blush-grey fluorescence, the only cella m th 
smears which fluoresced were megakaryocytes, and 
these had the apple-green colour of the fluorescein. 
coupled proteins. In smears treated with norms 
rabbit globulin conjugated with fluoresce, thi 
Ale i rata leucocytes appeared the same, 

megakaryocytes were unstained (Figs. 1-3). 

Megakaryooytes must therefore share with plate- 
leta some characteristic unique antigenic structure, 
and this fact may be regarded aa direct evidence of 
their relationship. 

I wish to thank Mr. M. R. Young for carrying out 
the optical mde of thia work and for preparmg the 
photographs. = 


J. H. HuwPEREY 


National Institute for Medical Research, 
The Ridgeway, Mill Hill, 
London, N.W.7. 

March 8. 


1 Wright, J. XL, J. Morphol, 81, 265 (1910). 
* Tocantins, T. AL, Medoume, 17, 175 (1938). 
' Humphrey, J. IL, and Jaques, RB., J Phystol., 188, 9 (1055). 
* Ooons, A. H., and Kaplan, M. EL, J. Bap. Mod., 91, 1 (1050) 


Microfilaramia in Rock Rabbits 


DunrNG the course of studies on transmission of 
Bancroftial filariasis on Ukare Island in Tanganyika, 
domestic and wild animals were examined for micro- 
fllarnal infections. Among those infected were rook 
rebbite, Heterohyrax syriacus dissners Brauer. Of 
28 specimens of mixed sexes, 57 per cent were 
infected. Records of the number of microfilaris in 
thm blood filma, prepared by a standardized tech- 
nique, are oompered with body-langths of the 
individual hyrax m Table 1. The results may be of 
interest because they show a general positive oorrela- 
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Table 1 
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- in which shedding was compared with the 
.fireb only qf a series of cloud changes, in 
excess of: dix ‘amount. By this 
method BLR 14/25 showed a high coe of 
eorrelation, whereas X 17304 just failed 





Body length (mm.) | 825 | 38 | 358 | 364 | 374 
iks | KO. o|o 0/|0]|^20 
Body length (mm.) | 448 | 458 | 4f | 405 | 468 
No. 129 | 66 | 7 | 7 | 48 
Body length (mm.) | 868 | 410 | 425 | 455 | 457 
Tema. | No, m! 10l olojo] 3 
Body length (mm!) | 466 | 471 | 478 | 475 | 491 
No. m! 86 | 88| 4 | 5&4 | O 





to reach significance level of correlation 
between and aloud amount at 
probability P = 0-05. 

The varieties tested by method B 





3n between size of hast and intensity of & micro- 
«arial infection in & species of wild mammal taken | 
rectly from the field. 
. A. SMITE 
Pare Malaria 
P.O. Box 5, 
Rame, 


Tanganyika. 
Jan. 22. 





Correlation between Cloud Shade and 
Shedding in Cotton z 


Tus cotton plant is well known to ahed some óf ita 
"uiting-pointe following periods of cloudy weather, 
«d such ashade-induoed loeses are often in excess 
f the natural shedding normally associated with 
ealthy cotton plants in a aloudlees environ- 
rent.” Dunlap! was able to show that 
:hases of excess shedding followed two to eight 
ways after & particular aloud event. Confirmation of 
yunlap’s work was recently publuhed!, and it was 
marther demonstrated graphically Sere nnd. 
loud changes was followed by o 
«ions in the number of fruit- "lost. daily from 
-lants at Tokar in the Anglo- Sudan. For 
«me of the varieties tested, however, prolonged 
»eriods of cloudy weather were not associated with 
ustained heavy 

The varieties examined at Tokar show a lag of 
wo to four days between cloud event and the 
<seociated shedding. A direct comparison between 
loudinesm, as measured on the octant scale, and 
1rumbera of fruit-pointa shed is o COLLIER 
«hedding with cloud eventa ch oocurred two to 
‘our days earlier. For four of the six varieties in 
able 1, it was possible to demonstrate (method 4) 
m direct correlation between the fruit-pointe loet and 
she highest daily cloud amount as assessed at 0600 
and 1200 hr. G.w.r. Varieties BLR 14/25 and 
X 17304 failed to show a signifloant correlation when 
tested by this method; both these varieties ware 
«nable to sustain shedding 
during two or three days of continued cloudy weather. 
For these varieties an arbitrary method. (B) was used 


Table 1. CORRELATION CORFTICUUTTS LINKING BHEDDING OF FREUIT- 
ING-PoneTB with MAIUM DAILY CLOUD AMOUNTS 
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at an increased rate. 


might be considered as baving become 
adapted to cloud-shade following the first 
of e series of aloud evente over arr-eighths amount. 
Theeo varieties at Tokar developed slowly, and 
' durmg December at least oarried only a small 
boll load. The more sensitive varieties listed agamet 
method A, which were able to respond to most 
of the cloud events, had developed more rapidly 
and carried a heavier boll load. Ib is possible that 


' this inability of some varieties to respond to all cloud 


events may provide evidence in favour of the usually 
postulated mechanism of temporary carbohydrate 
shortage within the plant as being the fundamental 
cause of shedding during periods of cloudy weather. 
In this way it ig poasible that the plants nearest 
maturity and with the heaviest boll loads were the 
moet likely to be unable to tolerate temporary or 
continued internal shortages of available photo- 
syothesates. 

I am grateful to the Chief of Research Division, 
Ministry of Agriculture and Foreste, for permission 
to publish this communication. 


ALAN GOODMAN 


Miisiry of Agronivare and Fords, 
Sudan Government. 
Jan. 19. 


1Dunlep, A. A., Tex. Agio Hop. Biak Bul. Xo. 677 (194b). 
1 Goodman, A, Emp. Cott. Greg. Res., 33, (1),.24 (1085). 


Protoplasts in ‘Mature’ Wood Elements 
Mia reporta the 


IN a recent communioation!, 


presence of nuclei and cytoplasm in mature vessel . - 


elementa and fibre tracheids, and states that his 
i are contrary to the observations of Eseu 
Eames and MecDeniels in ther text-books of 

plant anatomy.  Mia's interpretations of the state- 
ments are very loose. He quotes Essu’: “in the 
mature state, tracheids and vessel members .. . 
with lignified walls” are "devoid of p laste”, and 

“after the secondary wall'is fully formed and lignified, 
the swollen perte of the wall break down 
and finally the protoplaste break down and dis- 
appear’.  Heau’s statements certainly cover the 
sexi core ta Poel dud aoe eae ne 

wall of the perforation plate breaks 
does not state that disappearance of 
Staal protoplast coincide. 

Mia's sketch of a vessel element is in itself proof 
that the protoplast is diemtegrating: it is a shrunken 
mass restricted to a amall area on one aide of the 
cell. This is the characteristic a ce of the 
dying protoplast m such cells, as tly seen m 

lem. 


quote directly from Eames and 

MacDaniels’s text-book*, but indirectly fram Shah‘, 

with the words ‘‘the di of the protoplasts 

usually synchronizes with the formation of perfora- 

tion plates”. This is not & correct quotation. Eames 
. 


40 


-and MacDaniels state (ref. 3, p. 101) that when the 
“Secondary wall is parity, perhaps even fully formed, 
the perforation of the end wall and loss of the proto- 
plast begin". They make no. statement as to which 
process is completed first, but state only that “as 
the cytoplasm gradually goes to pieces, it (the per- 
foration plate) also disi ". Probably no 
critical study of the very stages of vessel-elament 
maturation haa been made; but the protoplast must 
control the dissolution of the plate and therefore 
Bourse D d ee ME 

ia has apparently described the last in the 
maturation of the veesel segment. He remarks that 
lasta disappear after the deposition of the 
ckening matter’; Hames and Mao- 


. Mia also alsims and figures the presente, in: one 

species of Corchorus, of abundant fibre tracheids with 
- protoplasts. His figures of these cells do not illustrate 
tracheide but probably substitute fibres, because 


the pita shown sre simple, as in these fibres, not 
bordered, as ıı fibre tracheids. Substitute ; 
fibres are characteristic of woody herbe, such us 


as Corochorus, and fibre tracheids are usually 
absent. f 

' Further, Mia finds the protoplast-contaming 
fibre tracheids in only some varieties of jute, 
and vessel elemanta with only rarely. It is 
evident that he is dealing ei with momature oells 
-r abnormal tissues. 

Shahi, in also claiming the “rather remarkable” 
presence of protoplasta in “mature” wood oella of 
the tendrils of Viis, is likewise apparently mis- 
interpreting maturity of the cells in question. He 
describes veesel elements and. fibre tracheids, as 
mature because their walls are lignifled. This ie hot 
proof of maturity, for it is well known that lignifica- 
tion. of the cell wall characteristically begins long 
before the cell is mature. The cells figured ¢amé 
Jess only immature cells. 

A. J. EAMBS ųý 
L. H. MaoDANIMLB 
Cornel University, 2C ‘ 
Ithaca, New York. 
March 12.. 
thie, A. J., Nature, 175, 177 (1966). 
‘ean, E., “Plant Anstomy” (New York, 1058). 

ey" dd BL Now York, on, i 

4Bhah, J. J Cwrr. Sol, 83, 65 (1084). 
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Random Assoclation of Points on 
i , a Lattice ` 
For a lattice of rectangular array of pointa each 
of which takes any one of b characters or colours 
with probebilties p, pa .. . Ph Moran! and Iyer* 
have considered the distributions for the number of 
joins between adjacent pointe of the same or different 
‘characters. The distributions for joins between points 
which are adjacent or not are more complicated 
and therefore do not seem to have been considered. 
The present communication gives the firat and -the 
' second moments and also the nature of the higher 
cumulante for the distributions of the number of 
joins between adjacent and alternate points including 
diagonals of 2 x 2, 2 x 3, 8 x 2 and 3 x 8 sab- 
Jattioes, no join being counted more than once, for 
two- and three-dimensional lattices. 
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(1) Joins between points of the same charace 
(a) m x n: hwo-dimensionai lattice. 
uu = (12b — 15a + 18}p,". : 


us = (12b — 15a + 18}pr" + 8(895 — 145a + 299)» 
— (5045 — 1175a + 2410)p:.- 
(D) ilxm»xn: tres-dimensional lattice. 
U^, = (82e — 75d + 906 — 108)pr' 
pa = (026 — "5d + B0c — 108)p& 
: + 4(8818« — 7700d + 154900 — 81088)p,* 


(158146 — 8087 5d + 620500 — 124460)p,* 
(3) Total number of joins between pointe of diffore 


(a) m x n: two-dimensional latisoe, 
pw’, = (12b — 15a + 18) E ppe - 
Ua - 2(288b — 595a + 1214) E prp: 
— 2(14285 — 2960a + 6062) 9 prprx 
— 4(564b — 1175a + 2410) E pep)" 
+ 8(5645 — 1175a + 2410) E prpsptps 


(0) x m xn: three-démensional latios. 


= 2(626 — 75d + 90o — 108) X prs 

= 9(7688« — 15475d + 310700 — 62284) È prp 

— ?(88878e — 77800d + 1552600 — 311312) X prp. 
— 4(15314e —.30875d + 620800 — 124400) E pep, 
+ 8(158146 — 80878d + 620500 — 124460) E prpspude 


In the above expressions, a =m +n, b = me 
omiimin d -im.-r mn +h and ð = lm 
The summations extend to values of r, s, t and 
such that 1 <r<s<i<u <b. 

The higher cumulanta are linear furctions of a and 
or o, d and e, and therefore as 1, m and n tend i 
infinity all these distributions tend to the norme 
form so long as the p'a are finite. -If some of the p' 
are very amall, the distribution for joms betwee 
porta of the same kind tends to the Poisson form 

Suonilar resulta have also been obtained for -the 
distributions between pointe separated by A or les 
points, A taking values 3, 4 etc. When joins betwee 
any two.pointa of the lattice are considered, p, a 
us for the total number of joins between pointe o 
different colours reduce to the following expressions 


m x n lati. 


py = b(b — 1) E prs 
ta = b(b — 1) ((6 — 1) E prpi — (65 — 8) E prp 
— 22) — 3) (E ppi — 2 X propp) } 

For the three-dimensional lattice also the above ex 
pressions give p’, and p provided we replace b by t 
The rth cumulant will be of degree (r + 1) in b or o 
Henoe the limiting form of this distribution for large 
l m and n is normal. It may be further added tha 
when the points of the lattice take quantitative 
values, say, 0,, 0, . . . Os with probabilities p, ps - -. 
Die , the nature of the distribution 
obtained by considering the sums of the modnli ow 
squares of the differences between observation: 
situated on a sub-lattice similar to those discussed! 
in this communication have also been worked ont. 
These distributions also tend to the normal form as 
i, m and n tend to infinity. 

Full details of these investigations will be pub- 
lished shortly elsewhere. 

Py V. Kanna Ivan 
Defence Scienoe Laboratory, 
New Delhi. 
Jan. 25. 

1 Moran, P. A, Nature, 158, 521 (1046). 
1 Krishna, Iyer, P. V. Nature, 100, 714 (1047); 108, 533 (1949) : 

Biomeirika, 38, 185 (1049). 
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RESEARCH IN 


LTHOUGH the recommendations of the National 
Counoil in ''A' Policy for Skilled 
anpower’* are too closely oonoerned with oon- 
tions in the United States to be of more than very 
direct interest in Great Britain and elsewhere, the 
atement prepared by the Council has implications 
hich deserve close attention from all concerned 
ith the use and training of skilled man-power. 
Mhey bear on the development of technical and 
whnological education; for example, the shortage of 
ad unskilled workers. Moreover, in spite of the 
«eater diffloulty which the Federal State structure 
WK the United States places in the way of & national 
-oioy, the report should bring home to any reader 
ae imperative importance of viewing these related 
-roblems as a whole and of insisting that the 
ational interest should over-ride sectional interegta 
r prejudices. 
Of the five major long-range objectives which the 
dational Manpower Oounsil suggests should be 
sursued if the United States resources of skilled 


eoondary education to the aoquimition of akill— 
sonsorts well with the policy of moreasing the number 
«f technical school, as well as of grammar school, 
laces announced by Sir David Eocles on April 26, 
«8 does Sir David's intention of seeing that no aree 
«ails to provide fifteen to twenty-five per cent of such 
places with the third objective of more equal oppor- 
unities for all individuals to acquire skill. It will 
»o noted that in the United States this latter objective 
s more concerned with the elimination of discrmina- 
sions of race, creed or sex which prevent the utilization 
of existing opportunities. In Britain, the problem is 
cather one of increasing the opportunities available, 
af seeing that they are fully utilized and that they 
are related quantitatively to the country’s needs for 
«killed man-power and to the resources from which 
whose needs can be met. i 

Speaking at the opening of the now Technical 
Dollege at Devonport and Plymouth, Dr. (now Bir) 
Alexander Fleck said that Britain has only 64,000 
scientists and needs 90,000, and that the shortage is 
greatest in technologista. He also added that we 
meed people at all levels with the powers of leadership 
»ombined with a scientific background. On ita pro- 
-duotion side, industry, for examplé, needs three types 
of leaders—soientiste, technologists and technicians— 
as well as a great body of skilled craftamen. Oom- 
petens judges, however, have expreased the opinion 
that the universities, which, since 1931, have increased 
the number of students readmg science and beoh- 
nology by about 14,000, in spite of a decrease of: 
about 1,500,000 in the age-group from which the 
student element in the population is drawn, are 
* National : 
prm AE aaa 
Prem, 1964.) 5) "icis, ° 
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MAN-POWER . 


already absorbing very nearly all those who are 
inclined to take a university degree and have the 
ability to soquire entrance qualifloations to 4 
university. More people oan accordingly only be 
attracted into science and applied science courses by 
diverting them from other fields of university study. 

If, therefore, we are to expand our facilities for 
scientiflo, technological and technical training end 
they are to be ‘used effectively, ib is not so much 
voostional guidance that ig needed aa more accurate 
knowledge about our man-power reeouroes and the 
needs they are called upon to meet. To aoquire such 
knowledge is the first step towards formulating & 
national policy, and the importance of such reports 
as that of the Appleton Committee on the Supply of 
Teachers of Mathematics and Science in Bootland, of 
Bir Philip Morris’s Committee on Graduate Teachers 
of Mathematics and Science, of the Federation of 
British Industries on the Shortage of Science 
Teachers, or of the Central Advisory Council for 
Education on Early Leaving is to be assessed in this 

i It can then be seen how much more 
knowledge is stil required and how urgent it is that 
the Technical Personnel Committee of the Ministry 
of Labour and National Service and the Baientiflo 
Manpower Committee of the Advisory Council on 
Saientiflo Policy should expedite their inquiries. 
Apart from this, the University Appointments Board 
and such bodies as the Federation of British Indus- 
tries could possibly help to expedite compilation of 
the data essential for sound decisions both as to the 
soale on which new facilities should be provided and 
as to the balance between them. 

Such demaions involve, moreover, consideration of 
the methods used for training skilled and technical 
man-power and where that training, in ite varied 
types, is best given, not only as between the university, 
the college of technology, the technical college or 
technical school, but as before or after entry to 
industry. It means that industry must be clear in 
its mind as to the types and quality of the reoruita 
ib requires and the prospects it can offer them. Buch 
questions in themselves affect both the number of 
goience and technical teachers required and the 
extent of the scientific and technical teaching as well 
as its nature and the general education to be given. 
Moreover, as the survey of vocational. and non- 
vocational farther education and training carried out 
for the National Institute of Adult Education by a 
Committee of which Sir Robers Wood was chairman 
and Dr. P. F. R. Venables vice-chairman shows, the 
professional institutions have a major responsibility 
here. 


- The Committee reached the firm conclusion that 
the present narrowness of technical studies is largely 
due to the framing by some professional and exam- 
ining bodies of their syllabuses and papers so aa to 
pub & premium on the memorizing of facts rather 
than on the discussion of underlying principles. The 
Committee suggests that such bodies should re- 
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examine the purpose and nature of their examinations, 
and it also makes the sound suggestion that students 
should be allowed to use in the examination room the 
kind of reference books without which they would 
not dream.of practising their profession. 

That is one handicap which technical institutions 
encounter in trying to introduce liberal values into 
vocational studies. It is olear, however, from this 
survey that many principals and teachera in such 
institutions already hold a generous view of voca- 
tional education and that, examination requirements 
apart, the hmdranoes due to unsatisfactory physical 
requirements, inadequate library provision and the 
like, would easily be overcome if industry demon- 
strated its desire for & more liberal edncation both 
by insisting on it in ite requirementa and by generous 
support in the provision of new and improved 
facilities at the technical institutions. The respons- 
ibility of industry 1s fully recognixed by the National 
Manpower Council particularly in connexion with 
the fourth of the five long-range objectives which its 
policy for skilled man-power stipulates—the improve- 
ment of tho facilities and methods used for training 
skilled and technical man-power. Indeed, it states 
frankly that ite objectives can be achieved only 
through & continued and many-mded effort sustained 
by an informed publio opinion and the co-operation 
of the schools, employers, labour organisations, 
voluntary groups, the Armed Services and local, State 
and Federal Governments. 

Industry will not, in fact, discharge ita major 
responsibility for the development of the nation’s 
skilled and technical man-power merely by closer 
attention to trammg within industry. The very fact 
that eo large a proportion of workers acquire their 
skill on the job should make industry consider very 
carefully what technical training 16 requires of those 
entering industry. Even where the i 
graduate is concerned it is at least possible that the 
arta graduate oould be employed in some positions 
for which it is customary to stipulate the engagement 
of @ science graduate. Such possibilities would be 
considerably extended if the universities made it 
their buamess to see that the arbe graduate left the 
University with at least that understanding of what 
eciance 18 and how it works which should be an 
essential part of the equipment of every educated 
man and woman in this technological age. 

That bears on the question of general education 
whioh m the United States in the technical institute, 
the vocational high school and the engineering 
college is now aa live an issue as it is in Britain in 
the colleges of technology, the grammar schools and 
elsewhere. Although the lme between vocational and 
general education 1s admittedly blurred to a oertain 
extent, the study made by the research staff of the 
National Manpower Oounol brings little fresh 
information to light that beara on the problem of 
general education in Britain, other than to indicate 
the value of general education in developing the 
versatility and adaptabilrty demanded by an era of 
rapid technological change with ita attendant changes 
in the types of skill demanded. This is a factor 
whioh was emphasized at the recent Conference on 
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Education in & Changing World, as well as at th» 
of the Institution of Production Engineers on aut: 
matio methods in industry at Margate during Jur 
16-18. It 1s clearly one of which close account mt 
be taken both qualitatively in relation to genen 
education and quantitatively in planning the expa» 
sion of technical and technological education. Son 
agreement must be reached as to the nature ar 
extent of the industrial contribution to be give 
within industry, whether by industrial firms « 
through the research associations, before any soup 
assessment can be made of the number, the locatio 
and the nature of the courses which the technic: 
colleges and technical schools as well as the college 
of technology should provide. 

What needs to be emphasized here ia that, so fe 
a8 the Government is concerned, the division c 
responsibility between the Mmister of Eduoetio 
and the Lord Premdent of the Council offers poe 
sibilities of overlapping and waste of effort if eithe 
Minister faila to take a broad view of his respons 
ibilities. The Advisory Council for Scientific Polio; 
should be well aware of the danger, and the Parlia 
mentary and Scientific Committee could help to se 
that there ıs full co-ordination of effort at a poin» 
where it is eaential if serious waste of one of our 
gogroegb resources is to be avoided. 

The National Manpower Council places a large 
share of responsibility for the necessary research on 
man-power resources on the universities and founda- 
tions, specifying partioularty the desirability of more 
knowledge aa to the complex prooees of oosupational 
choice, the role of akilled and technical man-power ipe 
economic development, the impact of government 
policy upon the supply of skilled man-power resources 
and the relation between how people are trained and 
their subsequent performance at work. In the 
United States the National Science Foundation is 
already engaged in some of this fact-finding either 
directly, or by arrangement with the National 
Bureau of Economic Research’ or other bodies, aa 
Dr. A. T. Waternian, ita director, indicated at the 
sixth Annual Conference on Industrial Research on 
June 6. In Britain, apart from the work of the 
Technical Personnel Committee of the Ministry of 
Labour and the Scientific Manpower Committee of 
the Advisory Council on Saientrfle Policy and certain 
inquiries pursued by Political and Economic Planning, 
some of the investigations under the two Committees 
on Human Relations in Industry and on Industrial 
Efficiency in Industry should throw light on the 
problems indicated by the National Manpower 
Council; but the technical study which the National 
Science Foundation is sponsoring of methods for 
determining the demand and supply of specialized 
personnel should be of particular interest to Britain. 

Ags to how the traming of skilled and technical man- 
power could be improved the present study gives little 
indication ; but this aspect of the man-power problem 
should be engaging the olose attention of profeasional 
institutions and of the trade unions. Without their 
full co-operation and understanding it will be impos- 
gible to frame, let alone execute, a man-power policy 
adequate to the country’s needs, even if the estimates 
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a to the numbers of skilled workers which the 
oming of the automatic factory and the adoption of 
leotronio computation will require prove to be exag- 
zerated. When the secondary schools, the technical 
olleges and the universities have dealt satisfactorily 
zith the problem of general education and secured. 
he increased number of science teachers required to 
provide both an adequate number of graduates in 
science and technology but also arta gradustes and 
school-leavers ın general with an understanding of 
«bat science is which ensbles them to play an 
xffootive part in an industrial world based on science 
ind technology, the inoreased supply of educated 
and trained workers will not be used efficiently and 
4lonbly without rolaxation of craft rules and trade 
union practices. 

Moreover, besides the character of professional 
examinations streesed. by the National Institute of 
Adult Education, there are other hindrances to the 

scecruitment of more tecbnical workers. Although 
their number is increasing, rb is not inoreaasing in 
proportion to the demand for their services which 
«arises from advances in science and technology, 
particularly when an existing shortage of more highly 
trained scientista makes it necessary to use less 
highly trained technicians wherever poesible. The 
automatic factory of the future threatens to displace 
the semi-skilled operative and thus to accentuate the 
demand for skilled- and flexible-workers parallel with 
the tendency for technicians to carry out tasks 
formerly entrusted to professional workers, and the 
study made by the National Manpower Council 
reiterates accordingly the importenoe of workers 

a broad foundation of basio knowledge 
and akilla together with attitudes which will facilitate 
their learnmg new tasks as the need and opportunity 
arige. 

That, as already indicated, congorta ill with rigid 
apprenticeship or «rade union rules and 
practices. ^ Another difficulty is the decreasing 
differential between the wages of skilled and semi- 
skilled workers. Although on the evidence presented 
to ıt the National Manpower Council concluded 
that m the United States at present the long-term 
decline in the relative wage advantage of akilled 
workers had not produced and was unlikely to 
produce a general shortage of skilled workers, it 
appears to be a factor which should not be dis- 

In Britain, quite apart from repefoussions 
of which the economy has recently been made 
unpleasantly aware, it could be serious factor 
against obtaining & supply of those ready to assume 
the increased reeponmbilities as well aa acquire the 
greater skill that the advent of the automatic factory 
would demand. 

Apert, however, from ita demonstration of the 
importance of & carefully thought-out and oo- 
ordinated national policy for scientific and technical 
man-power and its demonstration of the many 
factors that enter into the formulation of such 4 
policy, the statement of the National Manpower 
Council is of interest to British readers for ita emphatio 
indication of the observations in the recent Appleton 
Report on the crucial importance of an adequate 
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supply of suitably qualrfled teachers. In the United 
States, aa in Britain, any inadequacy in the teaching 
of mathematios and science is a tational problem 
whioh, if unsolved, may endanger the whole national 
economy, if not indeed the national safety. This is 
the fist and most urgent matter to which our 
attention should be given, and it is to be hoped that 
the statement and the evidence on which it is based 
will receive careful study, above all by those who, 
like the Parliamentary and Scientific Committee, 
which has already discussed the expansion of colleges 
of technology with the Minister of Education, are 
best placed to further an mrpertial, all-party approach 
and to foeter the concerted and fully co-ordinated 
action required. 


MEDIEVAL COSMOLOGY 


Le Systéme du Monde 
Histoire des Doctrines Cosmologiques de Platon à 
Copernic. Par Prof. Pierre Duhem. Tome 6. Pp. 
viii+740. (Paris: Librairie Scientifique Hermann et 
Cie., 1954.) 2,900 francs. 

HE first five volumes of Duhem’s “Le Système 

du Monde” appeared in 1918. The author then 
hoped that the work would be completed in eight 
volumes; but already, at his death in 1916, ten had 
been written, and still the task which he had set 
himself was i The distractions of war and 
the economic difficulties that followed, however, 
prevented any further publication, and for many 
fears copies of the published volumes have been 
eagerly looked for from second-hand sources. A 
second edition has now been issued, and with it 
appears, for the first time, Vol. 6. 

This happy event, for which all interested m theee 
subjects will be grateful, has been made posmble by 
the pe of the Paris Academy of Sciences, to 
the oare of which Mme. Hélène Pierre-Duhem, the 
authors daughter, long ago committed the manu- 
Boript. The co-operation of the Centre National de 
la Recherche Boi e was secured and has been 
promised for the ual issue of the succeeding 
volumes. Mme. Pierre-Duhem introduces the mxth 
volume with a short note explainmg these circum- 
stances. 

Duhem’s ‘Le du Monde”, by virtue of its 
soope, ita wealth of detail, and the number of pre- 
viously unexamined manuscripts on which it is 
based, ia unique among the histories of early ooemo- 
logical . Whereas such a valuable work as 
moe i ry of the Planetary Systems from 

es to Kepler", for example, is confined striotly 


to the astronomical blem of the structure 
of the i of the vens, Duhem treats 
coamol in & far wider sense and includes the 


whole system of philosophy of which astronomy was 
but one t. It is thus at the same time & history 
s and a history of science for the periods 

i ich it deals. Though the author’s treatment 
of the subject-matter has not esca criticism, the 
work is by common consent an indi gouroe 
of information to all who would form a true idee of 
the heritage of modern soienoe. 
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Rootus and William of Ockham, as well as those of 
lewer note such aa Henry of Ghent, Richard of 
Middleton, Giles of Rome and others still lees familiar, 
are presented in ths manner oharacteristic of the 
' author's earlier work, and the story is carried up 
to Jean Buridan and the beginning of the Paris 
School of the fourteenth century which, in kine- 
matics in particolar, anticipated Galileo in so 
interesting & manner. For the full treatment of this 
movement, however, we must wait for the next 
volume. 

The great value of these detailed discussions of 
the mmor, as well as the major, thinkera of those 
days is that they enable us, as nothing else can, to 
recover the intellectual of the times and 
to view the problems faced as they then 
and not as they present themselves in the t of 
modern knowledge. What now often appears as mere 
idle verbiage is thus seen to have had & real and 
vital content, and sometimes to be simply a trans- 
lation into an outworn language of problems with 
which we still wrestle. There is a story of an exam- 
inmg body which get the same questions every year, 
but prevented &utomatio by varying the 
answers. Aen més pecudes the ed "m 
examination devioe, it is oertainly closer to the 
history of thought than the common practice. The 
fundamental problems of philosophy remain the 
same; but each age, seeing them in ite own light, 
gives ita own answers. That is not to gay that pro- 
grees is not disoarnihie in the answers. 

The appearance of the remainder of this great 
work will be awaited with feelings of the liveliest 
expectation. Huxssunr Dinars 


BIOLOGICAL GROWTH 


Dynamics of Growth Processes 
Edited by Edgar J. Boel. (A symposium of the 
Society for the Study of Development and Growth.) 
. vii --$04-- 21 plates. (Princeton, N.J. : Princeton 
niversity Pree; London: Oxford University 
Proes, 1954.) 


HIS volume representa tho i of the 
symposium on growth held in Williams College, 
Williamstown, Mas., in June 1952, under the joint 
spone raap ee CC 
mant and Growth and the National Research Council’s 
Committee on Developmental Biology. Although the 
eleventh symposium of ite kind, it is the first to have 
been published in book form: ita prodeosesors 
appeared as soplan at to the journal Growth. 
Inasmuch es publication did not take place until 
1054, and some of the articles deal with lively and 
iok-moving subjecta, one cannot but reflect upon 
wisdom of the change. 

The symposium is an altogether crisper and more 
down-to-earth affair than ite title might suggest. 
(What would be the ‘statics’ of a proceas which ia, 
of its nature, one of transformation’) A oertain 
order is imposed on what would otherwise be a 
miscellany by arranging the articles in ascending 
order of the sire of their subject-matter, starting 
with viruses and protein molecules and ending with 
the growth of whole organisms and their populations. 
It is inevitable that the articles on the more rapidly 
growing subjects ahould be the first to ‘date’. One 
must not overestimate the danger: new hypotheses 
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on the nature of molecular ‘replication’ have appeerc 
since the preparatian of the present article on viruse 
Other articles deal with amino-acid and prote» 
synthesis, the interrelation of nucleus o n pee 
and cellular differentiation in animals and p 
with the physical, chemical and endocrine control: 
growth ; with hereditary mechanisms, and with th 
growtb-curves of individuals and populations. All ar 
by scientiflo workers distingui for their contr. 
butions to these several flelda; none is & mer 
inventory of mformation, and some are written wit 
& real sense of style. 

We are left with & useful aynoptic picture of th 
problems of growth that are mogt insistent at each 
level of the hierarchy of sizes and complexity ; w 
learn how little in growth can be usefully thought a 
as merely scalar and quantitative, and how much 
at every level of complexity, depends upon vecto 
properties—organization and form. 


CLASSIFICATION OF INSECTS 


Classification of Insects 
Keys to the Living and Extinct Families of Insects, 
and io the Living Families of Other Terrestrial 
. By Prof. Charles T. Brues, Prof. A. L. 
Melander and Prof. Frank M. Carpenter. (Bulletm- 
of the Museum of Comparative Zoology at Harvard 
College—Vol. 108. New edition.) Pp. v+917. 
(Cambridge, Masa.: Museum of Comparative Zoology 
at Harvard College, 1954.) 9 dollars. 


HE previous and first edition of this well-known 

work &ppeared in 1932. The present revised 
edition contains half again as many pages. Most of 
these additional pages are due to greatly extended 
lista of references to the different orders of insects, 
Mobi Mot Oe ee 
a hundred and ¢wenty-four pages mstead of twenty- 
seven, Another important and useful addition is a 
section of fifty on fossil Insects. More than & 
hundred new erratioa have been added. "There 
are scarcely any typographical errors, and the print 
is easy to read. 

The extended lista of references will be useful to 
students; but the selection of some of these has not 
been done with sufficient care. References to the 
Trpulidae include mx pages devoted entirely to listing 
the pa by Alexander. Some of these should be 
Ried Dus Pa test rius are ential Deus DOFTAIS RI 
to the ose of the book, aa each is concerned with 
deacribing a few new species, and no keys are given. 
Sometimes the same paper is listed aa a reference for 
two quite different groups of insects. For example, 
Brown's revision of the North American Aegialidae 
18 listed ın the references to both the Tenebrionoidea 
and Sosrabasoidea. No consistent system of 
abbreviation of references i8 used. 

In a “Conspectus of. the Higher Groups of Insecta” 
(pp. 17-25), the families and higher groups are listed 
in the order in which they are afterwards treated. 
In the introduction the authors say that this list 
'*. .. aims to present a natural olagsification as 
nearly as this can be expressed in & linear sequence”. 
In this ann they have failed signally. The Collembola, 
which are not insecta, are listed between apterygote 
and pterygote insecte. One of the suborders of the 
Dictyoptera is given ordinal rank and the other, the 
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antodea, is included in the Orthoptera. It is 
accepted that the Psocoptera are closely 

Wiated to the Mallophaga and Anoplura; but the 
sraptera, whiah are unrelated to these three orders, 
e placed between the Psocoptera and Mallophaga. 


ranger still, and quite inexcusable, both the orders 
woysanoptera and 1 are entered between 
«o Mallophaga and Anoplura. 


The treatment of family relations within orders ia 

xy unequal in quality. The beetles fare the worst. 

or example, no mention is made of the suborder 

rohostemaia, and the Oupididae are placed in the 

iborder Adephaga. Chelonariidae and Limni- 
aid&e are in the Dasscilloidea instead of in th 
Tryopoidee, where they rightly belong. The families 
me the Cucujoidea are scattered at random between 
neir ies Mordelloidea, Colydioidea and 
‘enebrioncidea. Of the families of the Bostrichoidea, 
mno Ptinidse are inoluded in the Dascilloidea ; but the 
ery closely related Anobiidae, Bostrichidae and 
zyotidas are placed in the Colydicidea. The Ptiliidae 
re included in the Colydicidea, to which they are 
.ot remotely related. Most of these major mistakes 
cour in the first edition. In the past two decades 
«one, 60 far as I know, has accepted these views on 
he classifloation of beetles. 

The Papilionoidea are listed by the authors as the 
nosb specialized Lepidoptera and are placed far from 
te on ey re raised: The first four 
families they include in the Tineoides are all Tineidae, 
ind both their Amadryidae and Betomorphidae are 
«nore closely related to Tinea than some of the genera 
wnoluded by them in the Tineidae. In the section on 
Diptera, the Simulida&e are said to He gr elias 
whereas in fact they are apneustic, they have 
mistaken the dorsal for the ventral side of the 
common Dira. 

Throughout the work the term ‘chitinization’ is 
used when the authors mean ‘solerotization’. On a 
lighter note, it may be mentioned that, according to 
the authors, one of the characteristics of Microp- 
terygid larvse is that they have three-dimensional 
sete. H. E. Horon 


SILICATE THESAURUS 


The Physical Chemi of the Silicates 
By Wilhelm Eitel. . xvii +1592, 
University of Chicago Press: London: 
University Prose, 1954.) £11 Ds. net. 
r variety and ubiquity the silicates almost rival 
the carbon compounds, and there are indeed 
certain similarities between the two series. The basis 


(Chicago : 
Cambridge 


re-Bragg days a 
bewildering array of hypothetical ‘silicio acids’ was 
postulated ; only with the application of X-ray 
techniques was the simplicity inherent in thia apparent 
complexity revealed. 

The compounds concerned being so numerous and 
varied, it is scarcely ising that consideration of 
their physical chemistry necessitated such & large 
volume as the one under review. Nevertheless, some 
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ides of the growth of this subject during recent years 
is afforded by the fact that the volume is almost 
twioe the aire of the previous (German) edition of 
1041, which in turn, deepite the omismon of much 
text-book material, was about half ae large again as the 
original German edition of 1928. The space devoted 
to the various topics in each edition may also serve 
as some guide to the relative rates of progresa in 
each fleld. The present edrtion is stated to be based 

a translation of a third unpublished German 
eius completed m 1945; but ıt ia obvious from 
even & cursory glance that much later material has 
been added; the most recent reference noted was to 
& paper published early in 1953. 

t is indeed refreahmg in these days of symposia 
to encounter such a comprehensive treatise from ihe 
pen of one author, and this only serves to emphasize 
un ee ee ee his 
experience of the subject, both as director of arlicate 
ee ee ee 
It should be added that he has cast his net widely 
and has, indeed, made s liberal interpretation of 
"physical chemistry". The field covered by the book 
is best indicated by listing the section headings : 
states of silicates (arystalline; fused and glassy ; 
colloidal) ; fusion and polymorphic equilibria in dry 
ps Stans (General Maat: special systema) ; pneu- 
matogenis and hydratogenic silicates (systems with 
volatile oomponenta; hydratea of the reolite, per- 


mutite group); solid-state reactions (general; oera- 
mios ; ulico oemenis); and silicate melts 
(glasses ; slags). In such an immense field each 


reader could doubtless find especta he might feel 
were inadequately treated, or observe omingions ; for 

le, & surprising omission, to the reviewer, was 
the übaenos oF selarko to the bool “X-Ray Identi- 
fication and Crystal Biructures of Clay Minerale” 
(published early in 1051) in spite of the devoted 
to this subject. Yet, considering the book as a whole 
and ing that it covers the period up to 
late 1952, little criticiam oan be made on the grounds 
either of inadequacy or omission, and the book is 
i dium; tbat it is in many 
respecte encyclopsedic rather than critical in no way 
detracts from ite value. 

The bibliography is very complete, and the multi- 
tudinous footnotes serve as an excellent medium for 
providing information additional to that given in the 
text. A i i i 


consult the key at the end of the book before one 
oan trace the journal—while-the possibility of typo- 
graphical errors in numbering always exists. All six 
indexes are clear, and appear to be carefully compiled. 
The diagrams are, on the whole, excellent, although a 
very few, such es that on p. 1112, might perhaps have 
been better chosen; the numerous phase diagrams 
will delight those on whose of work they 
impinge. A number of ical errora and mis- 
printa were observed; but all should be obvious to 
the careful reader, Only one ahght, and perhaps 
excusable, error of fact was observed in those sections 
of whioh the reviewer has most knowledge. 

In general, the book is well printed and well bound, 
and both author and prmter are to be congratulated 
on ita expeditious production. It is a volume which 
in spite of ita cost should find its way on to the 
reference book-shelf of all interested in silicate 

A i R. C. Mior 
. 
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HISTORY OF COLE (Brassica sp.) 


By G. E. 


A MEM adoa Boe of Sole onm are still 
grown in most counties’. Some ex- 
panded the acreage under the crop during the ‘war 
years, notably in Yorkshire, but it has lost the 
importance it enjoyed between 1650 and 1850. The 
Pen farmers no longer rely upon it as & cash and 
orage orop, though it was once a most valuable 
` “vegetable” for reclaiming newly drained lands. 
Like many grasses and roots that have become 


in Gaul as winter feed. Pliny agreed with this. The 
boiled seed was excellant for fowls, and livestock 
flourished on the leaves. 

All this must have been known to medieval 
saholars, bub did not lead to the cultivation of either 


squire 

lated and unded the “Whole Art of Husbandry’ 
(1577), was acquainted with Columella’s 

and had seen rape or oole cultivated in the Prin- 
cipality of Oleves. He thought it valuable for green: 
manuring, for ite ofl seeds and sheep fodder’. His 
remarks did not induce anyone, even himself, to 
grow the crop. 

Rape seed waa extensively grown in Belgiuxn in the 
late Middle Ages, to which country it may have been 
brought from Holland. This was Brassica rapa rapi- 
fera, described by Dodoens aa sown before the winter 
after corn harvest. lt waa also sown on the fallow 
after oats. The crop was heavily manured and was 
rather costly. A tenant of Hof ter Kluizen who paid 
se eee MAR Nee eae ee O 

substitube an equal quantity of wheat if rape 
failed. ` 
i wir pei ee a qm 
to feed his cattle as green fodder it run to seed 


, 
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in the spring and harvested the seed for sale. It wa 
grown on & large scale in Waes and sold in: th 
marketa of Bt. Nicholas in Ghent, ab Louvain an 
Moechlin 


The name ‘oole seed" first oocurred in the sixteent 
century when Dodoens mentioned “‘sloren”, a cebbag 
grown only for ita seed. This Lindemana believes 
not pP 


most ‘cultivated oil plant of West and Middl 


The centre of cultivation in the Middle Ages wa 
perhaps in the Netherlands, most likely in the north 
whence it peased to Belgrum, Artois anc 
Picardy, and in the second half-of the sixteenth 
century to the Rhineland and mid-Germany’. This 
may be a correct assumption ; but the plant or some 
form of it was known in classical Gaul. Did it oon- 
tinue to be cultivated there, and how did it get to 
North Holland, whence it oould continue ita travels in 
the late Middle Ages ? 

Whatever the history of the crop in Europe, the 
drainers who came from the Low Countries with 
Vermuijden introduced it to the Fenlands of Britain. 
The fenmen strongly resented the activities of the 
drainers, and did their best to destroy the works. 
Bo early as 1639 there were riota in Lincolnshire, with 


dire a wera Wel ans lal an realia 
land, which i “great crops of rape, oole-seed, 
corn and other grain’; while about 1646 the “Anti- 
Projector’ (an anonymous pamphlebeer) was aaking 
scornfully, "What is cole-seed and rape? These are 
a uer dare dde ee ate a 
Many Walloons and French-speaking Hollanders 
from Picardy and North Flanders settled in Thorney 
after ita drainage by Francia Duke of Bedford in 
Oharles I's reign. They were ‘expert in the oulti- 
vation of oolza, from which they extracted oil. 
The new orop (if it were new) immediately found 
ita way into the text-books. Both Walter Blith and 
Samuel Hartlib cams down heartily in favqur of it. 
They and their successors for a oentury or more 


Biith looked at the matter both generally and 
pee Oole was most useful on marsh; fen, 
newly 


in small heaps and burned (a process called den- 
shiring elsewhere), the land thoroughly ploughed and 
ridged up. Oole-seed was then sown, and the orop 
harvestad’the DIODE minari, 

that 40,000 acres of the South Level 
with oole, seed wheat and other grain. In the Bedford 
Level, “a small quantity of about 28,0008.” had bean 
cultivated. The result of the flrsb year's crop waa 
most profitable’. | 
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Hartlib optimistically estimated that 380,000 acres 
E the great fen of Linooln, Cambridge and Hunting- 
«on had been reclaimed by 1655. Its value was high. 

friend offered a mark an sare for 900 acres on which 

» Bow rape, land formerly scarcely worth 12d. an 
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"tere wur crest oropa between B and Crow- 
and. Here were oll milla in ch the seed was 
mcusbed between marble stones im from 


WMermany. of rape oil to London were 
aade both from Wisbech and King’s Lynn at about 
Bhis time’*. 

Rape was grown in Kent almost as early aa in the 
"eng. exported thirty quarters of rape- 
eed to Dieppe in 1660-1—presumably the product of 
Bbo county. Casual shipments, too, went out of 
Jull between 1620 and 167015, although where it 
as grown Y cannot say—perhape in Yorkshire or in 
dnoolnshire; rt may have been grown in Essex 
yefore the Fens.. Five quarters of rape-seed waa 
A from Malden in 1611, and ten quarters from 
Jolahester in 1631, Maldon exported 853 quarters 
and in 1642 Colchester exported 5,000 rape seed 
sake, 

By 1716 home-grown seed was nearly as good as 
that im from Holland; but perhaps not so 
splentaful. It was still sown at a gallon or 4 lb. an 
acre in July on carefully prepared land, ploughed in 
"May and again in June. As the crop became more 
Kamiliar, ita use as green fodder and its residue ag dry 
Wood was recognized. In Holland, rape was used for 
Weeding oxen in winter, and that leeson. was learned. 
English farmers used it in January, February and 
March “when other food is wanting". If fed one 
winter, it would often produce a good crop next year, 
mand when cut the stubbe would sprout again and 
afford excellent nourishment for sheep. 

If for seed it was reaped with the sickle in the 
«ame way as wheat, placed in small yealms or heaps 
to dry, gathered in large sheets and carefully threahed 
in the barn because very apt to shed. Lincolnshire 
growers threahed in the fleld on a sheet laid on & 

i flattened piece of ground. The average 
yield per aore was flve quarters, worth £5. Here the 
refuse cake was used aa fuel, because the county was 
«hort of wood. Northamptonshire farmers made & 
better use of the cake. They fed calves from three or 
four days old on a mixture of powdered cake and 
water!’ instead of milk. The calves flourished. 

The advantages of the crop were so evident that 
it spread to other places by the middle of the 
eighteenth oentury. the Chiltern country it was 
a great success. Gloucestershire farmers were growing 
it on pered and burned land, though they used a 
breast plough to cut off the turf. Farmers near 
Chelmaford, Hasex, were cultivating it. At Chertsey, 
Surrey, and Gaddesdon, Herts, the seed was sown in 
beds and the young plants transplanted when a few 
weeks old, as Palladius had recommended. 

Much of this expanded acreage was for feed. Near 
Richmond, Surrey, and other places it was given to 
the ewea that suckled house lamb—a profitable 
buamees near London. If fed to cows or sheep, care 
must be taken not to cause hoven, or make the milk 
rok HH d The animals 

ttened quickly on it, and a repe crop opportunel 
provided Teed after the aise ware Duns Tt or. 
moted milk yleld, too. 
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Newbury or Hampstead peat ashes were added as 
This was a novel modifloation of the 
methods introduced in the Fens. 

Tt was not until 1756 that a hint was given that 
the ra and ool toni aportan du a ibi 
“not all the same kind". plant was, said Thomas 
Hale, native of England and Flanders but 
did better in the latter country. Flemish seed was 
always to be had and always best’’. Jobn Mordant 
waa sceptical about overseas seed. Home supplies 
were excellent. He repeated the general advice, 
current for a century". . 

A few years later'both Nathaniel Kent and James 
Adam advised farmers to consider that cole occupied 
the ground for a whole year, and must therefore 
produce a profit equal to that gained from barley 
crop and turnip crop together. If they could make 
it o that, it was in addition exceedingly useful in 
cleaning and meliorating 

Adam thought cabbage had begun to supersede it 
for feeding cattle by 1789. He quoted the Marquis 
of Turbilly on the Flemish metho of sowing the seed 
5i beda and een it Me Simay mua 
cabbage. The land must be ploughed twice before 
winter, and again in May, barrowed two or three 
timea, ploughed again towards the end of July, the 
seed sown and harrowed and rolled m. 24 Ib. seed 
sown on three acres would provide plants to set out 
on twelve acres. Early in October the best planta 
were selected for tranaplanting into rows one foot 
apart at six-inch intervals in the rows. Harvesting 
was carried out as usual. Essex farmers, however, 
generally reaped cole and prepared frames lined with 

i cloths, each drawn by one horse, to 
receive the heads of the planta as fast as they were 
cut off. When properly managed, nothing paid 
better, but the product must have been gold at & 
high price to oover all the seed-bed preparations and 
careful handling™. 

Transplanting was done in two ways in Brabant. 
A hole was ‘made with a special spade at the 
required intervals and a plant put in by & child, who 
preased the soil firmly around the roots, or the plants 
were placed by hand at regular intervals in the 
furrows and covered with the earth turned upon 
them when the ploughman turned the next furrow. 
The manual method was described by the Abbé 
Mann. Arthur Young saw it near Cambrai on the oat 
stubble after one ploughing in October. Here and 
at Valenciennes the hole for the plant was made with 
& large dibble. Josiah Ringstead was the first to 
recommend mixing the seed with earth or sand to 
prevent it growing in clusters™. 

Young himself could not make cole-seed yield 
heavily enough to be profitable, though Philip Miller 
had said one acre of cole equalled two of turnips for 
feeding. In spite of this, Young was enthusiastic 
about its cultivation by Essex farmers in 1807. 
They often grew oole on a fallow as they did turnips ; 
but had generally found newly broken-up ground 
best. Three or four pints of seed were enough if 
grown for seed production, but for fodder five or aix 
were often necessary. Charles Vancouver described 
transplanting at twelve inches square at & coat of & 
guinea an acre that was always profitable. The 
straw of rape made excellent litter. His estimate of 
yield was twenty-nine bushels an acre ; but Mr. 
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Dudley, of Bradwell, an experienced grower, set it 
at thirty-four. Dudley thought feeding cole-seed in 
the county was declining, the leaves having been 
found better. Nevertheless, it was widely grown 


quantities were grown, 
cut with & short, strong scythe made for the 

and carted to the farmyard to feed Mr. 
Olaydon, of Audley End, and many other farmers 
all over the county sowed it for sheep or green 
manure. The crop was ibrted on the Winchelsea 
Eetate, Foulnoes Island, because ıt exhausted the 
land and promoted weeds—an opinion then not 
widely shared*. 

By this time farmers in several counties often far 
removed from the Fenland grew the crop. Among 
these were Gloucester, Hampshire, Kent, Stafford ; 
the farmers of Linooln, Suffolk and Yorkshire con- 
tinued ther allegiance to it™. 

Sinclair was aa enthusiastio as Young. In Flanders, 
he said, it was found to destroy the gyro talpa, 
so injurious in wet sois. The cake had long 
been used in various parts of England as manure, 
particularly in Yorkshire and Norfolk. It was broken 
n loughed in about six weeks before seeding. 
Ploaghed i with wheel sosd o6 waa particular) 
forcing. Flemish farmers of seventy-five acres 
bought aa much aa 5,000 rape cakes and 8,800 poppy- 
seed cakes, costing nearly £60 a year. 

Twenty years later, members of the newly formed 
Royal Agricultural Society could read in their 
Journal how the plant was grown in Schleewig- 
Holstem, Lauenberg and and praise of 
the ou produced from the seed. purified, ib 
was without smell, gave a brilliant clear buming 
flame and was universally used all over Germany in 
the saloon and cottage’. 

The hint by Thomas Hale in 1756 that the seed 
obtained fram Holland was not always the same was 
elaborated by the Rev. W. L. Rham, himself & 
Dutchman who had settled in England. Brassica 
campestris and Brassica napus were often confounded 
in Britain as rape. In the Netherlands, B. campestris 
was sown in summer and transplanted before winter 
and produced flowers and seed m the following year. 
B. napus was usually sown in spring, ripening ita 
seed the game season™, -` 

Loudon, too, was emphatio about the distinction 
between the two planta for rather more botanical 
reasons. “Rape”, he wrote, "is Brassica Napus, a 
biennial plant of the turnip kind with . . . a woody 
fusiform root hardly flt to be eaten”, that is, the 
wild rape of Palladius. Von Thaer and Candolle both 
agree, he said, that the French or Flemish oolra was 
& different plant from our rape, more of the cabbage 
kind, having a cylindrical root, cut leaves and greater 
hardiness. ing to these authorities, it was 
Brassica campestris oletfera and the seeds produced 
more oil, in the ratio 955°: 700. For leaves as 
feed and for oil this had been cultivated from time 
immemorial. He elaborates ite use as winter forage 
cut green, the oil-producing qualities of ita seed and 
the use of the residual cake for fattening livestock, 
and manure. 

All these uses continued to be advised by the 
nineteenth. didaotio writers. Sussex farmers 
occupying 200 or 300 acrea were told to sow one- 
tenth of their acreage to rape (B. napus). Sown at 
the latter end of May, xb could be stocked about 
six weeks later, and would fatten and finish great 
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\ 
ities of aheep and lambe until near Michaehna 

t would then stand the winter on land not too we 
The following year it should be left to stand for pee 
to make ib table. The yield was estimated + 
about forty an acre, and the price as rath 
better than wheat. The profit was all tbe great: 
because the oost of seed and tillage was repaid b 
the sheep feed. The haulm could be fed to catt: 
and the stover after threahing used as hay. Th 
cake could be used as manure™. 

During the first decade of the Royal Agriculttm 
Society many ossays on this crop appeared in ii 
Journal", These and the references in other gocietie 
publications and the general agricultural pree 
indicate a widespread interest in the crop. 

Most rape grown in the second half of the nim 


napus, the rough-leaved winter rape or cole-seed, t 
clay soils. Some fariners were uneoonomioal enougM 
to burn the haulm ; but this was a mistake. It mad 
exoellent litter. 

The methods of cultivation and manuring had not 
changed; but some farmers grew æ succession o 
flelda or patches of rape throughout the season 

inning with one in April for late gummer anc 
autumn feed. The main crop was put in during June 
and more small areas at intervals for a few weeks 
This method provided a succesaion of growths that 
could be used during winter and spring. Some oon. 
tinued the old praotioe of feeding off in autumn anó 
n e Dem mu the oi year. It 
was folded or fed green once more; but this 

The winter variety, still a main crop, yielded 
heavily on the rich fen soila m 1914. The ancient 
idea, that neglected turnips and swedes were liable +o 
lose their large and shapely roote and to revert, 
the swede to the smooth-leaved summer rape, the 
turnip to the rough-leaved winter rape, was then 


ae 

With the need for economies in stock feeding 
between the Wars, many farmers expanded their 
rape acreage. The need for home-grown feed was 
intensified by the Second World War; the acreage 
under rape trebled, though it was not & major crop. 
In England and Wales some 52,000 acres was grown 
in 1985; 150,096 in 1044. 

All this was grown for feed. The seed ired for 
oil is i ; 18,419 tons during 1958 to make 
4,697 tons of oil. This is not new. The quantitios 
were 206,111 quarters in 1865; 474,667 quarters in 
1866 ; 610,782 quarters in 1867. An experiment in 
making oil with home-grown seed in 1951 was not 
economic, msufficient oil i extracted to make 
seed-growing pay. In spite of this, it looks as if rape 
will continue to contri substantially to feeding 
our livestock. 

One of the main usee of the oil produced by the 
French, Flemish and Dutch refugees, both in their 
native countries and the reclaimed fens, was lighting. 
te n ee MD He 
vided better light than rushlighte or tallow ee. 
Indeed, it competed with whale oil if the couplet : 


“Hare grows proud rape, whose price and plenty foylea 
iho Greathtnd rade and choaka the Spanish oyi" 
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Mates its, use is for quenching steel and as a machine 
abricant. 

The fre aayi giomh more ta Tenoa ee 
Molani and Germany than here, is to-day 


orld-wide, being grown in H and the U.8.8.R., 
a China and India as well™. eee ee Be 
mly for feed. Its cultivation owes 
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By Das. F. P. BUNDY, H. T. HALL, H. M. STRONG and R. H. WENTORF, jun. 
Research Laboratory, General Electric Company, Schenectady, New York 


the 1920's it was quite widely believed that 
diamond had been made from oarbon under 
vonditions of high heat anil great pressure. The 
story was i one to capture the imagination. 
[t involved famous chemists, a thoroughly fascinating 
subject and very striking experimental techniques. 
Ain the recent past, hdwever, informed scientists 
xoberly agree that there has been no oertain example 
of diamond ion in the laboratory. More than 
3 century claims and counterclaims for the syn- 
thesis of diamond attest to the fascination of the 
subject and the extreme diffculty of the experi- 
mental techniques. Henri Moissan dissolved sugar 
charcoal in molten iron and the solution 
m cold water in order to ize the carbon under 
contraction as the mass coo from the outside. 
When the metal was dissolved from the solidified 
melt, there remained traces of. material 
having optical properties similar to those of diamond 
snd giving some carbon dioxide upon combustion. 
Moisan therefore believed he had made diamond. 


` thesixe diamonds, including in his 


In 1880, J. B. Hannay reported he had made 
diamonds by heating a mixture of hydrocarbons, 
bone oil and lithium at red heat in sealed wrought- 
iron tubes. The project was said to be fraught with 
great difficulty because of exploding tubes; only 
three out of eighty held. Hannay’s identification of 
included a density of 8:5 and a carbon analysis of 
97-85 oent. 

Sir Parsons tried for thirty years to ayn- 

experiments many 
attempts to duplicate the work of Moissan and 
Hannay. At first Parsons t he had succeeded ; 
but later, having some dou he ously 
re-investigated all his work on the subject. "a 
new work demonstrated how he had been 
misled into ing as diamond various transparent, 
singly refracting minerals (spinels) which were very 
resistant to chemical reagents and would not bum. 
He finally concluded that neither he nor anyone else 
had ever succeeded in making diamonds in tbe 
laboratory. 
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Fig. 1. Phase diagram of oarbon 


The early claims to diamond synthesia were again 
reviewed by Prof. N. V. Sidgwick, of Oxford, in 
1950, and Henry Eyring, of the Umivernity of Utah, 
in 1952. These authorities conclude that the syn- 


o 1000 2000 


thesis of diamond in the laboratory has never been. 


shown to be & success, and that thermodynamic 
considerations make it seem improbable that dia- 
monds could have bean formed under the conditions 
used in the experiments reported. 

For a full account of the argumehta the reader is 
referred to an extensive literature on the subject, a 
bibliography! for which is appended. - 


Suggestlons from Thermodynamics. 


The phase diagram for carbon as now understood 
is. plotted in Fig. 1. Only the boundary between 
graphite and ite vapour at low pressure is accurately 
established by i tal measurements. The 
boundaries at higber preasures between graphite, 
vapour and liquid are based on the work of Basset, 
and are not fully accepted. 

Fe ee 


and Jessup™ of the U.S. Bureau of Standards in 
1938. The higher temperature 
shown by broken ‘lines’ is ipo 
the other part, as the physical date have never been 
obteined. 


the upper limits of preesure &nd temperature that 
are known to have been reached in controlled experi- 
ments (this excludes atom bombe) according to the 
publiahed literature. Prof. P. W. Bridgman, of 
Harvard University, is the outstanding investigator 
in this fleld, working up to more than 400,000 
atmospheres ab room ture. He also held 
near 3,000? K. at 30,000 kgm./am.* for 

very short intervals of time. 7 
The diagram shows that Bridgman has operated 
well up into the «limond-steble region and has 
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tried many times to syntbegim 
diamonds but without success. I 
has stated in several of his pape 
that the reason for his lack 

success is that at the relative 





N 

N going to 
he had not developed apparate» 
capable of operating at these big 
pressures and temperatures simv 

- taneously. The maxmum co 
ditions he has reported in th» 
direction were 80,000 kgm. Jom? ax 
2,200°-8,000° K. for periods of or 
or two seconds. 

Bridgman” attempted to estal 
lish a pomt on the diamond—graphit 
equilibrium curve in a series of e: 
permments in which diamonds we» 
heated to about 2,500° K. for a fe 
seconds at pressures which wer 
increased until the diamonds faile 
ee This pressure ws 

at 80,000 kgm./om.". H 

suggested in his paper that this point, 80,00 
kgm./am.* and 2,500° K., might lie near the diamond 
graphite equilibrium curve. 
- In Bridgman’s experiment the possibility tha 
pressure reduced the rate of conversion of diamon 
to graphite cannot be ruled out. If go, the diamond 
would 'fail to graphrtize at 80,000 kgm./am." in th 
few seconds at high available. If this b 
the case, the point 80,000 kgm./om.* and 2,500° K 
is still within the graphite region of stability. 

The known evidence abott the thermodynami: 
stability for diamond and graphite led us to believ 
that diamonds could be fi in the pressure region 
30,000—100,000- kgm./am.* at, tures some 
where in the range of 1,000°-3,000° K. 
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Pressure Vessels 


Practically all known ultra-high-preasure generaton 


are based on the principle of pushing & piston into s 
aylinder that encloses substance to gubjeotex 
200,000 p > 








TEMPERATURE °K 
Tig. 2 New region of pressure aml temperature available for 
research 
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trongest steels m‘the most favour- 
sble form and size (piano wire, 


ile 

14,000—21,000 kgm./om.?. 

rarbidea, such as ‘Carboloy’, have 
»ompreesrve strengths of the order 
£ 60,000 kgm./om.! or more. The 
xreesure required for reasonably 


) 1-mm. diamond shown with phonograph needle. 
(b) 0 3—0-5-mm. octahedra 


LABORATORY MADE 
DIAMOND SINGLE CRYSTAL 


? 


NATURAL DIAMOND 
SINGLE CRYSTAL 


Fig. 4 X-ray diffraction patterns of man-made and naturel diamond (powder camera photograph) 
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the piston and cylinder, Bridgman had developed 
pressure vessels good for 50,000 kgm./cm.* at room 
Mia ela At high temperatures, materials get 

and in general the ettamable pressures are 
lower. 

By developing some new ways of distributing 
stress and giving support to oritical parta, our 
research group has succeeded in developing preesure 
vessels that operate at preasures up to at least 
100,000 kgm./om." and temperatures in excess of 
2,800° K. for hours of oontmuous operation. 


Callbration of Pressures and Temperatures 


Preasures of this magnitude are calibrated by 
making use of fóur of the electrical resistance 
transitions observed by P. W. Bridgman** in the 
pressure region up to 80,000 kgm./om.. The 
transitions are bismuth 25,400, thallium 45,000, 
cæsium 55,000 and barram at 80,000 kgm./om.*. For 
pressures greater than 80,000 kgm./om.*, the melting 
point of i as & function of pressure was 
used. It was found to decrease linearly with preesure 
to loads oo onding to 100,000 kgm./om.*. 

àámperatureg ing inside the preasure cells are measured 
by use of thermocouples, melting pointe of materials, 
change of electrical resistance of wires, ne 
of magnetic materials, thermooolour painta, eto. 


Reglon now Available for Research 


In Fig. 2 appears a preesure—temperature diagram, 
with linear scalea on both axes, showing the new 
region of exploratory research which has been 
opened up by the development of our new high- 
pressure and high-temperature apparatus, Note that 
the newly attamable region covers about as much 
area as does all the region previously attainable. 


Diamond Synthesis 


The new region of attainable pressure and tem- 
perature extended well imto the diamond-stable 
region as defined in Fig. 1. Under these supposed 
diamond-stable conditions, processes were discovered 
which yielded diamonds ranging in sire from less 
than 100 microns to more than 1 mm. along an edge. 
The various processes have been independently 
repeated more than one hundred times by a number 
of workers in this Company. Each time 
were grown which pass the oritioal teste for identi- 
fication with diamond. The present chamber sizes 
permit the synthesis of up to about } carat of 
diamond material. 

It is not necessary to introduce diamond seeds. 
Nucleation and growth oocur spontaneously and 
profusely when diamond-stable conditions are reached. 
In some of the early sucocesful work, diamond seeds 
were added; but growth occurred independently 
and apart from the added seed. In a few cases under 
special conditions, same growth has occurred on the 
seed crystals. 

The man-made diamonds form in many of the 
different habits found in Nature. These 
include octahedra, tetrahedra and dodecahedra. 
Bome typical forms are shown in Fig. 8. 


Proof that Diamonds were Made 


The f that diamonds were made was based on 
the following conclüsivo texte: 
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(1) Identity of crystal structure of man-made 


` diamonds to natural diamonds as determined by 


X-ray diffraction patterns (Fig. 4). 

(ay baril enveu do T T 
were composed of carbon. Those analysed were 
86 per oent carbon, 14 per cent inorganio ash 
identified with the media. 

(8) Hardness tests. The laboratory-made diamonds 
were hard enough to scratch the hardest face, the 
111 face, of natural diamond (Fig. 5). 

(4) Repeatability. The synthesis of diamond has 
been repeated, entirely i dently, by & number 
of workers in the General Electrico Company. The 
diamonds so made pass the above conclusive tests 
for diamonds. 

In addition, it was shown that the index of 
refraction for the man-made arystals was within the 
range 2:40-2:50. Mineral compilations!' list five 
isotropic minerals having a refractive index near this 

Natural diamond is one of them and its value 
ig 2-419. The other four are: 


Index of Mohs’ 
refraciion hardness 
ga Foam o O, 2-36 6 
iv, ROT AP B $6 
mum Dro ub 2:49 PE 


These four are ruled out as possibilities by the other 

The result of more than four years effort in this 
laboratory has been the development of equipment 
capable of holding pressures and temperatures in the 
diamond-stable region for hours at a time. Synthesis 
of diamond has béen sccomplished more than a 
hundred times. A number of people have independ- 
ently repeated the various diamond-making processes 
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successfully. Those laboratory-made diamonds can 
scratch natural diamonds and have a crystal structure 
dentical with nstural diamonds. 
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NEWS and VIEWS 


The Astronomer Royal : 
Sir Harold Spencer Jones, K.B. E., F. R.S. 


Sm Hagonp SemwoHR Jonas, Astronomer Royal 
at the Royal Greenwich Observatory, will retire on 
December 31. Bir Harold has had & long and dis- 
tinguished career as an astronomer. Isaacs Newton 
Student and Smith's Prizeman at Cambridge, chief 
assistant at the Royal Observatory during 1913-23, 
H.M. Astronomer at the Cape ing 1923-88, and 
Astronomer Royal since 1988, he has left bis mark 
on each of the institutions which he has served. His 
record of achievement at the , oan only bé oom- 
pared with that of Sir David Gill; by their efforta 
and under their ip the Cape Observatory was 
made & leading centre of . The tenth 
Astronomer Royal will always be associated with the 
move of the Royal Observatory from Greenwich to 
Hers&monoeux. Conditaons at Greenwich have been 
such that the o i instruments could with 
advantage have been moved half a century ago ; but 
it boldnees to consider & move of the whole 
establi t to the scientific isolation of Herst- 
monoeur. The numerous difficulties associated with 
this move, aggravated by post-war conditions, are 
known in detail o to the Astronomer Royal him- 
self; but itis clear they, and his far too numerous 
official duties outaide the Observatory, have imposed 
an almost intolerable burden. He must be looking 
forward to the freedam to resume his own soientiflo 
work on the fundamental astronomical constante, 
just as astronomers everywhere will be looking 
forward to the resulta of this work. 


Prof. R. v. d. R. Woolley, O.B.E., F.R.S. 


Brrr astronomy is fortunate in the choice of 
Prof. R. v. d- R. Woolley as the eleventh Astronomer 
Royal. His researches on fluorescence and non- 
coherence in the formation of abeorpti i 
investigation of convection in the solar photosphere 
and, witb Allen, of the physical conditions in the 
solar chromosphere, have made him one of the leading 
authorities in astrophysics. As chief assistant at 
Greenwich during 1988-87 he became well inted 
with the older branches of astronomy and - the 


tion to see how the t there could be 
se with advantage in re-measurement of 
ysical double stars. His skill in research is matched 
5 hig success as an organizer and administrator. 
Under his direction the Commonwealth Observatory at 
Canberra has become one of the leading observatories 
in the world. While carrying his own research into 
new fields, he has at the same time attracted and 
inspired & strong group of workers, and has provided 
modern equipment including & 74-in. reflecting 
telescope now in course of erection. He has been 
successful in securing co-operation with American 
astronomers, Bo that not only is there an active 
exchange between Canberra and the Pacifle Coast 
observatories, but also the Yale-Columbia Station 
haa been moved to Mount Stromlo. 

Prof. Woolley goes to the Royal Greenwich 
Observatory at & critical period. The past fifty years 
have witnessed a dramatic revolution in astronomical 
knowledge and in the techniques of observation, 
much of ib initiated on the American continent. In 
the same period, Greenwich has oontinued oon- 
soientiously to amaes observations, though often 
with obsolescent equipment and methods and on 
programmes some of which stem from Airy. It is 
E hp and proper that the older methods and problems 
should not be lightly abandoned ; but the time is 
more than ripe for a fundamental re-a&eseegment of 
the fimstions of of the Royal Observatory, ite equipment 
and method-of staffing. 


College of Aeronautics: ^ Principal A. J. Murphy 


Pror. A. J. MonpHy hag been appointed principal 
of the College of Aeronautica, Oranfleld, as from 
October 1. Prof. M graduated at the University 
of Manchester with honours in chemistry 
and later was awarded an M.Sc. of the same Univer- 
sity. After a period as research assistant to Prof. 
O. A. Edwards in the Metallurgy Department at 
University College, Swansea, and later on the staff of 
the Metallurgy Department at the National Physical 
Laboratory, in 1981 he joined the firm of J. Stone and 
Oo., Ltd., as chief me and in 1946 became & 
director of that Company and also of Light-Metal 
Forgings, Ltd., and chairman of Stone-Fry Mag- 
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nesium, Ltd. For the past five years Prof. Murphy 
has been professor of industrial metallurgy in the 
University of Brmmgham, and, since 1953, director 
of the Departments of Physical Metallurgy and 
Industrial Metallurgy. Hoe is & past-president of the 
Institute of Metala, and for the past mx years has 
been, chairman of the Inter-Services Metallurgical 
Council, and is also a member of a number of research 
associations and committees, moluding committees 
of the Aeronautical Research Counoil. 
Gold Medal of the Institute of Navigation : 
Captain P. van H. Weems 


Tua Gold Medal for 1955 of the Institute of 
Navigation has been awarded to Captain P. van H. 
Weems, of the United States Navy (retired), for “his 
outstanding oontributions to the general advance- 
ment of air and surface navigation over a period of 
more than thirty 


adopted for both air surface navi- 
gation and is now a standard feature of most nautical 
almanacs. His text-book on “Air Navigation", which 
was first published in 1931, was awarded the Gold 
Medal of the Aero Olub of Franoe, and he haa also 
written & standard text-book on marine navigation. 
These three examples represent only a small part of 
Captain Weems’s contributions to a subject which has 
been, and stul is, his life's work ; but they serve to 
show his worthiness to receive the premier British 
award in the fleld of navigation. 


Royal Soclety of Edinburgh: Honorary Fellows 

Ta following have been elected Honorary Fellows 
of the Royal Society of Edinburgh: Prof. Giargio 
Abetti, formerly director of the Astrophysical 
Observatory, Arcetri, Florence; the Abbé- Henri 
Breuil, prehistorian and archmologist, formerly of the 
Collége de France, Paris; Prof. L. E. J. Brouwer, 
Department of Mathematios, University of Ameter- 
dam; Dr. Anton Bruun, University Zoological 
Museum, Copenhagen ; Prof. M. Florkin, Biochemical 
Laboratories, University of Lidge; Prof. N. E. 
Svedelius, poe of Botany, University of 
Uppsala; Prof. H. Yukawa, Department of Physics, 
“University of Kyoto. 


Committee on Colonial Road Research 
Arras consultation with the Department of 
ustrial 


advise on matters of road researah for the benefit of 
the Colonies. Dr. W. H. Glanville, director of road 


Mr. G. H. Har- 

greaves, deputy chief engineer (oivil) Ministry of 
rb and Oivi Aviation ; U. Law 

. George Wi and Oo., Ltd); oe 
Mehew (Derbyshire Council); Mr. F. W. 
Parker (Frederick Parker, Ltd.); Mr. J. L. Phipps 
(Bitumen Department, Shell Oo.) ; Mr. J. Rawlinson 


Counail); Mr. R. W. Taylor (Crown 
(London County ) Imini i 


Agenta for Oversea Governments and 
e . 
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tions); Prof. Gilbert Walker, Faculty of Commerce 
and Social Soienoe, University of Birmingham ; Sir 


Liaison Officer, 
Road Research Laboratory (ex officto member). 
Representatives of Oolonial Governmente will also 
serve as members of the Commuttee. 

Colonial Governments have mdicated support for 
the establishment of a Colonial Road Research Section 
at the Road Research Laboratory to deal full-time 
with road problems peculiar to 
developing Colonial territories, A 


being recruited, and it is hoped to commence work 
shortly. 


of a new journal, Vt 


- (pp. 140. New Fork: Academic Preas, Ino. ; 9 dollars 


per vol.), this useful, but ugly, word of doubtful 
parentage presumably takes ita place as the official 
designation of the study of viruses. The journal has an 
impressive editorial board consisting of an editor-iri- 
chief, two editors, and twenty associate editors. 

them are most of the leading virologiste of the . 
day ; 


it is, pa, & pity, if it 18 to be an inter- 
national jo that no en plane virologista 
are tasked: This new journal is to be weloorned for 


study 

viruses. It is another step towards the building up 
of & separate status for the science of virology. The 
contents of the first number indicate the scope of 
(oou, Mum aro ihe papers ca plant varies, 
three on virus diseases of the higher animals, and 
three dealing with bacteriophages and cognate sub- 
jecta. The printing and appearance are of the high 
standard which we associate with the publications 
of the Academic Preas. There is little doubt that 
Virology fills & definite gap in the literature of the 
subject, and we wish it every success. 


Country-side 


To mark the golden j 


ilee: of Coundry-side, the 
journal of the British Naturaliste! Association, it is 
fitting that 


pneus ad i eu eo naa 
founder, E. Kay Robinson, and to Richard Moras. 
The journal first appeared in May 1905 as & penny 
weekly, and, despite vicissitudes, has regularly 
appeared gince that time despite all the difficulties 


of shorter sections describing recent observations by 
ee 
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Collected Papers of the Rowett Research Institute 


As already noted (Nature, 178, 1124; 1954), sum- 
maries of the collected papers of the Rowett Institute 
became available last year for general distribution, 
beginning with the volume for 1958. The volume 
for 1954 haa now been published aa ''Rowett Research 
Institute: Collected Papers, Summary and Subject 
Reviews”, Vol. 11 Dien E nr mone Fen 
Library, Rowett Institute, Bucksburn, 
Aberdeenshire; 5s.). The larger number of papers, 
seventy-six in 1954 against sixty-seven in the year 
before, reflects the growth of the Institute. The scope 
and diversity of its problems may be gauged from 
the following sub-title of the summary, again 
written by the director, Dr. D. P. Cuthbertson : 
methods; microbiology of digestion; absorption ; 
movements of ruminant stomach; animal behaviour ; 
imbalance of nutriente; bracken poisoning ; experi- 
mental liver necrosis; metabolism of fat; pig 
reeearoh ; lactation; economies in feeding non- 
ruminants; man; reviews and general articles. 
There are two welcome innovations in the current 
volume: the titles in the list of papers are given 
cross-references to the relevant pages of the sum- 
mary; and the volume carries two subject reviews 
covering several years of work on two important 
aspecta of the Institute’s research. One of the 
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which is by the staffs of the Applied and Farm 
Nutrition Departments, deals with tbe practical 
problem of winter keep. The publication will be 
weloomed not only by agriculturalists but also by 
many interested in the fundamental aspects of 
animal nutrition. 


Use of Fibrenyle 


Me. B. H. Newman, of the British Museum 
(Natural History), has recently described the use of 
fibrenyle in the preparation of tological 
specimens (Mus. J., June 1955). In the alvar of 1980, 
& vinyl resin was used for repairing fossils. Later, 
asbestos fibres were mixed with the alvar and an 
exoeedingly strong and resilient adhesive was 
obtained. Fibrenyle, a nylon—flbrous thermoplastic 
which is manufactured as a sheeting or in the form 
of a dough, has advantages over both the materials 
mentioned. The dough is dark brown, easily work- 
able, and is soluble in acetone or industrial methylated 
spirit. The advantages of using this new material are 
that it can be obtained ready for use, the joint can 
be finished and made good with fibrenyle at the time 
of repair, ita colour is in harmony with many fossils 
and rt is light in weight. 

Social Medicine at Oxford 


RarwRRING to the review of ‘The Meaning of 
Social Medicine" (Nature, June 11, p. 1011), 1n which 
the reviewer wrote: ‘but when he [Prof. J. Ryle] 
died social mediome languished in the Unrversity 
[Oxford]", Dr. Roy M. Acheson writes: “Although rb 
18 true that the University’s interest in it languished, 
the subject itself has continued to thrive. Since the 
Institute was finally closed in 1958 a small and 
extremely active department has continued without 
interruption. This has consisted of a 
reader and a statistician as ite sole University staff. 
They have been assisted by a ican on the 
permanent strength of the Medical Council, 
and a few other medically qualified research workers 
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who have been employed on & temporary or 

time basis when funda from outside sources have 
permitted. With these meagre resources, an analysis 
of war-time civilian medical boards and of the Child 
Health Survey, two major studies which were begun 
before 1953, have been completed and the results 
published as & series of communications in the 
medical journals. New work has been undertaken on 
problems connected with old age, infant morbidity 
and mortality, tuberculosis in industry and acute 
leukemia in childhood, and some of these new studies 
also have reached fruition. Finally, in the course of 
the past two months, papers have been read on two 
diffarent aspecta of the research of the department 
to the Royal Society of Medicine and to the Assooia- 
tion of Physicians of Great Britain and Ireland”. 


University of London 
Tux following appointments in the University of 
London have been announced: Prof. D. P. Craig, 
rofessor of physical chemistry in the University of 
Sydney, to the University chair of chemistry with 
ial reference to theoretical chemistry tenable at 
niversity College ; Dr. B. G. Peters, senior principal 
scientific officer at Rothamsted i tel Station, 
to the University ohair of parasitology tenable at 
the Imperial College of Science and Technology ; 
Dr. E. A. R. Braude, reader in organic chemistry 
in the Imperial College of Science and Technology, 
to the University chair of organic chemistry tenable 
at that College; Mr. G. Keith Allen, to the 
University readership in minmg tenable at the 
Imperial College of Science and TE Dr. 
J. H. B senior lecturer in the iperial 
College of Boiron and Technology, to the Univer- 
aity readership in chemical engineering tenable 
at that College; Dr. G. L. Kingston, lecturer m 
physical chemistry in the University of Aberdeen, to 
the University readership in ‘physical chemistry 
tenable at the Imperial College of Science and Tech- 
nology ; Dr. J. 8. Webb, lecturer m mming geology 
ab the Imperial College of Science and Technology, to 
the University readership in applied geochemistry 

tenable at that College. 


The Queen’s University of Belfast 

Tm Queen's University of Belfast has received the 
following grants: from the Rockefeller Foundation, 
21,000 dollars over two years for the purchase of 
research, i t for use in the t of 
Microbiology ; from Imperial Chemical Industries, 
Ltd., £800 for three years to support work on hetero- 
geneous catalysis; from Messrs. Gallaher, Ltd., £300 

annum under covenant to support work in the 

Department of Chemistry; from the Aliphatic 
Research Co., Ltd., £285 per annum for a research 
studentahrp in organic chemistry, together with 
expenses of special chemicals and equipment; from 
the Royal Society, £580 to support research in 
mathematios. 

Robert E. H. Reid has been appointed to a leoture- 
ship in geology. 
The Australian National University, Canberra 

De. I. F. Wnaxazr, of the ae nicus of Natural 


Canberra, and will work in the 
Department of Nuclear Physica with Prof. E. W. 
Titterton. A visitor to the, Department during 
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August 1955-August 1956 will be Prof, J. B. Warren, 


of the University of British Columbia, Vancouver.’ 


In addition to 600-keV. and 1,250-keV. Cockaroft— 
Walton accelerators which have been in ion 
for some time, the 88 MeV.-electron tron, 
originally installed at the Atomio 
Establishment, Harwell, and which was moved to 
Oanberra last year, has recently been brought into 
operation. 


R Commission for the Exhibition of 1851: 
wards for [955 


Tum Royal Commission for the Exhibition of 1851 
has awarded senior ips for 1955 (value 
£600-650 a has for two years) to the following for 
research, at the universities indicated: A. D. Buck- 
merus Em chemistry at Oam- 


overseas 
for a (value £450-500 a year for two 

: R. Freeman (Saskatchewan), 
pyra shuznry at Oxford Australia : J. w. G. 


P. J. Hextall and R. F. O. Brown ( duos). oiran 
chemistry at Oambri New . G. Kulka 
(New Zealand), bi i at Oxford; J: B. 


South Africa: Miss E (Witwa 

organic ahemistry at the Oollege of Science 
and Technology, on. lio of Ireland: W 
Hayes oe physics at ord. Republio of 


Organic 
chemistry ab the Imperial College of Science and 
Technology, London. 


Fourteenth International Congress of Pure nd 
Applied Chemistry, Zurich 


Toa Fourteenth International Co 
and A: lied Chemistry will be held during July 21-27 
in the Federal Institute of Technology, Zurich, 
under the presidency of Prof. P. Karrer, of the 
University of Zurich. In addition, the International 
Union of Pure and Applied Chemistry will hold ita 
eighteenth conference during July 20-28. The Con- 
grees will deal with organio chemistry only, and the 
Boientiflo programme consists essentially of five 

lectures, 


of Pure 


G, aliphatio, alicyolio, aromatig and haero. 
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at tho Congress. The Congres 
and section lectures will be 


autumn supplement (No. 2) of Experientia ( 
tion price, 26 france ; price, 82 france) 
obtainable from Verlag Bi , Basle. Altern. 


atively, the supplement can be ordered through the 
Seoretary-General of the Fourteenth Internationa! 
Congress. of Pure and Applied Chemistry, Zurioh 1 
from whom farther mformation on all other matter: 
relating to the Oongreee can be obtained. 


Announcements 


ABTHUE Horams, regius professor of geology 
dide Usivernty o Marron, has end Sd a 
foreign associate of the Paris Academy of Sciences. 
Sra ARwoLD Prant, Sir Ernest Cassel professor om 
cap bal rg peau hc ae H 
been a ohairman of the Colonial Social 
Boienoo Council in succeasion to Sir Davids 
Hughes Parry. Sir Arnold Plant is already a member 
of the Colonial Research Council, and has been chair- 
man of the Colonial Eoonamic Research Committee 
since 1945. 


Tus Seventh British Mathematical Co 
will be held in Exeter during 6-8. 


whom further information oan be obtained. 


Tum 1055 Biennial Exhibition of the School Nature 
Study Union will be held at Morley College, West- 
minster Bridge Road, 8.E.1, on July 9, fram 10 am. 
until 6 p.m. A variety of exhibits will oover the 
work of schools, training colleges, dealers, 
individuals 


Further information can be 
hon. exhibition secretary, Ray- 
mond Rivers, 12 Hilloote Avenue, Norbury, London, 
B.W.10. 


Taa Oliver Memorial Fund is offering an award of 
£50 to a British subject for original work or services 
in connexion with the research, organization or donor 
oper of blood transfumion. Applications or 

ormation directing attention to suitable candidates 
must be submitted before August 31 to the honorary 
treasurer of the Fund, F. W. Mills, o/o National 
Provincial Bank, Ltd., Holborm Circus, London, 
E.C.1. 


Durme June 1954 a conference of those interested 
in the conservation and protection of Nature in the 
Near Kast was arranged in Beirut and was attended 
by about fifty people from a number of countries in 
the Near East (see Nature, 174, 289; 1054). The 
Proceedings, which have now been published by 
Unesco, inolude not only copies of the papers which 


RUPEM de different 
study groupe. It is prin in French &nd English. 
Heeatum. In Nature of July 2, p. 16, D DN 
the award of the Manley-Bendall Prize 

Carruthers is referred to as director of the National 
Institute of Oceanography; this is incorrect, Dr. 
Carruthers being assistant director of the Institute. 
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T ORGANO-METALLIC COMPOUNDS 


HE symposium entitled ‘‘Organo-Metallio Com- 
pounds”, which was held in the University of 
Wanchester on 21, was one of the annual 
<ymposia o i jomtly by the Chemical Society, 
the Institute of Petroleum, the Royal Institute of 
MOhemistry and the Society of Chemical Industry. 
These symposia have become very popular of recent 
years, and the interest in this year's subject was 
-evident from the attendance of about four hundred 
wmembers and the liveliness of the discussion. Dr. 
mR. E. Fairbairn and Dr. H. Gudgeon, of the Man- 
«chester and District Section of the Royal Institute 
of Chemistry, &re to be congratulated on their 
«arrangement of so successful a meeting. The high- 
[ug tie eve I ene 
«f the Max-Planok- itut für Kohlenforsohung, 
Mülheim, who described some of the recent advances 
in the chemistry of organo-aluminium compounds 
and their important industrial applications, which 
were discovered in his laboratory. 

Tt was auspicious that this symposium should take 
place in Manchester, where the first professor of 
chemistry, E. Frankland, prepared the first organo- 
metallic d diethylzi just over a hundred 
years ago. The meeting was opened by Prof. E. R. H. 
Jones, who was chaitman of the morning session ; 
Mr. Q. Osgood.took the chair in the afternoon, and 
Sir Robert Robinson in the evening. The subject of 
the ium was introduced by Prof. d. E. Coates 
(University of Durham) with a review of some recent 
developmenta in the chemistry of organo-metallio 
compounds. Although there has been little progress 
in the elucidation of the structures of the chromium 

yla and lithium alkyls, the realization that the 
i r elements tend to use all their low-energy 


of the organo-metallio 
metals of groupe 2 and 8 in the Periodic Table. The 
utilization of all low-energy orbitals is accomplished 
by the pol ization of the simple polls: for 
example, (R,Be). and (R,Àl), or, if suitable donor 
substances are present, by the formation of oo- 


+ 
ordination compounds, for le; R,AI—NR, or 
K[BPh,]. Sometimes both meth are used 

as in a series of compounds (PMe,),(Me,Be)s formed 
by the reaction of PMe, with (Me,Be). In an 
enclosed system the value of m increases in a step- 
wise manner as the temperature is raised. The 
stabilities of the co-ordination compounds of the 


alkyle of the 8 elements indicate that their 
acoeptor p: ies Increase from boron to aluminium, 
and then regularty to thallium. Only 


thallium shows any evidence of dx—dx bonding such 
as ig found in the complex compounds of the platinum 
metals. The donor properties of the trimethyls of 
the 5 elementa in oo-ordination to trimethyl- 
gallium decrease monotonously from trimethylamine 
to trimethyibismuthine. 

The other extreme in structural type, when de- 
bonding by the metal is all-important, was next 
considered by Dr. J. Chatt (Akers Research Labor- 


[C,H,PtOl,]- ion in terms of atomic and molecular 
orbitals. No simple donation of n-electrons from the 
olefin to the metal can explain the properties of the 
stable olefin complexes. A structure was in 
which the olefln-to-metal bond is a type of double 
bond. The c-component of the co-ordinate bond 1s 
formed by donation of the r-eleotrons of the olefin to 
the metal atom, and the x-type component of the 
co-ordinate bond by the back donations of an electron 
pair from a d-orbital (or dp-hybrid orbital) of the 
metal atom into the anti-bonding x-molecular 
orbital of the olefin. It is significant that the only 
metals known to form stable olefin complexes have 
all their d-orbitals filled and are in low valency states, 


Dr. F. G. Mann (University of ridge) con- 
cluded the morning mseesion with & paper on new 
reactions of Grignard reagents and therr mechanisms. 
It is known that many B-subetituted alkylhalidee, 
for exam ROCH,OH,X, react with magnesium to 
give ethylene, Mg(OR), and MgX,, instead of a Grig- 
nard reagent. Dr. Mann has studied similar systems 
in which an aromatic nucleus is in between 
the OH, groupe. When the alkoxymethyl and chloro- 
methyl groupe are in o- and p-positions to each other 
as in o- and p- Ibenzyl chlorides, the 
alkoxyl and chloro groups are eliminated with the 
formation, in these example, of o-xylylene (I) and 
p-xytylene i . These unstable producta 
immediately polymerize. On the other hand, the 
m-isomer gives & normal Grignard reagent. o-Moth- 
oxymethylaniline with phenylmagneerum bromide 
gives & small proportion of polymerized o-qumo- 
monomethaneimine (IT); Bae the ma T prape 
o-benrylaniline. The p-isomer behaves si ly; but 
there is no reaction with the m-isomer. The mech- 
anism of these and many related reactions was 
explained in terms of electron shifte. The reactions 
are valuable in organic syntheses, especially for the 

tion of some simple o-substituted benzene 


tives. . 
OH, OH, 
e OR 
EN 
OH, NH OH40I 
m. qm qam) 


In the discussion which followed, Dr. G. Baddeley 
presented evidence that the alkoxyl group is 
eliminated only if the oxygen atom is free to turn 
out of the plane of the benzene ring; for example, 
the o-COH4—0O bond is not broken by action of mag- 
neaium on (III) Prof. Ziegler also mentioned 
experience of compounds where elimination does not 
oocur; for example, the reaction of magnesium 
with. (RO,CHOH,4Br gives the coupled product 
((RO),CHOH,)s, aas R is butyl or & higher 
alkyl . A. Braude and Dr. N. R. Davies 
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In describing organo-iron compounds, Dr. M. .C. 
Whiting (University of Manchester) discussed some 
interesting acetylene complexes derived from iron 
carbonyl, and the analytical difficulties encountered 
in establishing their composition. Two dis&inot types 
of compounds were described. The first was exem- 
plifled by the producta of the reaction of phenyl- 
acetylene with iron oarbonyl:in the presence of 
nickel carbonyl. It is a yellow, crystalline and very 
stable substance (PhO=0),Fe(CO), iscelectranio with 
Cr(CO),. The second series was obtained by reaction 
of acetylenic substances with ron carbonyl hydride. 
They are acida, for example, H,[F'e,(00),0H ,O=CH] ; 
but the structure of the anion is unknown. Prob- 
ably it ia similar to that of the uncharged cobalt 
complex [Oo,(CO),RC CR]. 

Dr. P. L. n (University of Bheffleld) gave a 
historical review of the development of the i 
of btsoyolopentadienyliran (ferrocene) and analogous 
compounds of the other transition metals. Of the 
more interesting reactions recently discovered is that 
of butyl-lithium to give dilithioferrocene, which has a 
lithium atom in each oyolopentedienyl ring, and those 
leading to the synthesis of phenylferrocenes up to 
octa- ylferrooene. The carbonyl compounds 
€ e(CO),Br and (O,H,),Fe,(OO), were described. 
An X-ray investigation indicates that the latter has 
the structure (IV) in which the C,H, rings are per- 
pendicular to the Fe—Fe bond, and the terminal CO 
groupe perpendicular to the plane of the bridging 

groups. 





Dr. D. Bryoe-Smith (King’s College London) 
described his investigation of whether free radical 
intermediates occur in the Wurtz reaction. Wurts 
reactions were carried out in the presence of isopropyl- 
benzene. Many free radicals react with this com- 

und to form 21 8-dimethyl-2 : 8-diphenylbutane 

the following reactions : . 


“R. + PhCH(CH,), + RH + PhO(CH,), ; 


. 


2 PhO(CH,)s + PhC(OH,),—C(CH,),Ph 


1 per cent of 2 : 8-dimethyl-2 : 8-diphenyIbutene, and 
buty. 
in place of sodium metal When lithium or n-butyl- 
lithium reacted with n-butyl halides in ssopropyl- 
benzene, the yields of 2: 8-dimethyl-2 : 3-diphenyl- 
butane were 16-20 per cant: Octane was also formed. 
The fact that 2 : 3-dimethyl-2 : 8-diphenyIbutane waa 
d Ei 


solution indicates that free 
duced, contrary to recent suggesti 
Chaff (J. Amer. Chom. Soo., 74, 4056 (1952); 
184 (1053)).' On the other hand, n-butyl radicals, 


generated in tecpropylbenzene by the photolysis of 
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di-n-butylmercury, gave 2 : 3-dimethyl-2 : 8-diphenyl 
butane in 50 per cent yield, but only traces of octane 
Although free radicals are formed in Wurtz reactions 
they probably contribute little to the coupling 
reaction and are produced in a secondary homolytie 
reaction between alkyl halide and alkeli-metal alkyl 

The organic compounds of lithium and their um 
in synthesis were admirably reviewed by Dr. E. A 
Braude ial College of Science and Technology 
offer definite ad i 


ia i 
2RMgX e R,Mg + MgX,. They are often easier to 
prepare, and 


tion about the double bond; thus 
Cl yields o8-ROH:OHLi. Dr. Braude 
also described numerous interesting syntheses in the 
aryl and heterocyclic series `of organic compounds 
where the speciflo properties of lrthium compound» 
are of ial importance. 

It is not 


uminium, 

formed by aluminium alkyls and finally the use of 
aluminium alkyle as catalysts in the controlled 
polymerization of olefins. : 
The pyrolysis of the heavy-metal alkyle usually 
gives freo alkyl radicals, and of the lighter-metal 
alkyle, olefins and metal hydrides. The above 
methyls decompose, however, in neither of these 
ways. Methane is always & product of the pyrolysis, 
and in the case of trimethylaluminium a remdue of 
Al,O, remains. Lithium and i 
yield acetylides ; for example, 


example, LiAlO. 
Four types of complex salts derived from aluminium 


were described : 
Ne[ALE,F,]; and Ne[ALB,F]. 


type containing other halogens are stable only in the 
presence of the larger oations. ‘Fhe first are true 


, Balta; but the second do not conduct electricity and 


may be distilled in high vacuum. The third type, 
obtained from #,AIOl and NaF, decomposes on 
pyrolysis to give B,Al + Na,AIF,, and so provides 
a method of converting R,AICl into R,AL. a 

In the polymerization of ethylene under preasure 
at 100-110° C. there ‘are two stages: the growth 
reaction, al(CH,),OH, + OH, > al( HBs 
and the displacement reaction, al(CH,),OH, +0,H, > 
alOH,OH, + CH,—CH(CH,. 40H, (al = ¢ Al). 


The relative rates of these two reactions e 
the length of the polymer chain. The displacement 
reaction is greatly accelerated by traces colloidal 


nickel, poisoning of which is mhibited by phenyl. 
acetylene. In its presence smooth conversion of 
ethylene to butene is achieved. Prof. Ziegler also 
described schemes for the conversion of ethylene to 
higher n-alk-1-enes, and for obtaining »-aloohols from 
ethylene by oxidation and hydrolysis of the producta 
of the growth reaction. His lecture was followed by 
an Interesting discussion. J. CHATT 


No 4471 July 9, 1955 


.VISCO-ELASTIC BEHAVIOUR 


A MEETING of the Britiah Society of Rheology 
was held during April 29-80 in the Physics 
Department of King’s Newoastle upon Tyne. 
About seventy members and visitors, inoluding some 
from abroad, met to hear and discuss pepers, under 
the chairmanship of Dr. L. R. G. Treloar, president 
of the Boalety. 

The flow ies of & system consisting of & 
d a ead itch im tar oil 
were discussed by L. J. Wood and G. Phillips (Coal 
Tar Reeearch Association). Measurements of vis- 
oosity and elastic modulus in the system, and also in 
one having no polymer added to it, have been made. 
Both the specific viscosity, defined as the viscosity 
divided by the retardation time, and the elastic 
recovery are practically independent of temperature, 
but markedly t on stress. The equilibrium 
rate of shear and the stress are related by a power 
law; the apparent viscosity increases as the stress 
ia raised. The elastic recovery oan be expressed as 
ljo = lem + b/S, where e is the elastio recovery, S 
the stress, b the gradient, and ew the intercept of 
the reciprocal recovery reciprocal stress plot. ith 
oui a, B one sog concentration from 0 to 2 per 
cent the of 6m increases steadily and that of b 
decreases slightly. Treaults to date suggest, however, 
that above this concentration ew and b remain 

i constant. 

Dr. A. 8. Lodge (Rayon Research Association) 
outlined a theory of the stremes and birefringenoe 
set up in flowing polymer solutions. The deformation 
of networks is considered to account for most of the 
viscous stresses observed, and flow birefringence is 
due to anisotropy of networks. The theory is 
developed fram one which Treloar applied to the 
rubber-like state and oom with the reaulta of 


Ee. ee a by Schmidli. 

. K, Weissenberg (Colloid Science Department, 
Cambridge) demonstrated some interesting experi- 
menta, illustrating recent advances in the goniometry 
of flow, particularty those involving the three- 
dimensional case of pure shear. For quantitative 
experiments the material under investigation is con- 
tained between two rubber sheets, or within a rubber 
tube, and the displacements and forces across three 
mutually perpendicular planes are meesured. The 
conventional techni of testing motions 
EP iciniple” lamias shear. and zn the geometry 
is very complicated because there is a shear-dependent 
angular deviation between the main axes of the 
stresecs, the strains and their various derivatives in 
time. The new method of testing resolves this oam- 
plexity, as ib produces motions of pure irrotetional 
shear in which the main axes of all the stresses and 
strains and time derivatives remain always parallel 
to one another. The tube formation by rolling of a 


cylinder has now been established as & omenon 
of great generality which may be as counter- 
part to the well-known normal phenomenon 


pressure 
in elastic and visco-elastio solida and 
liquids (such as the climbing up of & material on a 
rotating stirring rod). 

Drs. H. Ko and F. C. Roesler (Imperial 
Chemical Industries, Ltd., Welwyn) 
Telaxation spectra may be derived from mechanical 

In attempting to correlate 
the mechanical behaviour of materials with the 

i io processes which cause them, it is desirable 
to obtain what 1s termed a ‘relaxation—time spectrum’ 
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of the material. This treatment postulates that the 
mechanical behaviour of the solid corresponds to the 
summation of an infinite number of relaxmg elements 
each with ita own time of relaxation, ge iili 
describes the relative strength of these ta. 
Thus peaks in the relaxation—time would 
correspond to the presence of a large number of 
mechanisms which have characteristic times of values 
around the and in many cases, i with 
i been possible to correlate these 
peaks with specific processes taking place in the 
material. 

A number of methods have been developed for the 
determination of relaxation-tmme spectra from ex- 
permental date and for the conversion of resulta of 
one type of measurement into another. The basis of 
this method is the Fourier analysis of the experi- 
mental curve on a logarithmic plot into ite separate 
components. Each component is then multiplied by 
an appropriate eigen value, and a new curve is thus 

thesized. "These methods have been tried on a 


analysis. 

. È. Oaffyn and L. Goodfellow (Physica Depart- 
ment, Durham) described the mechanical and elec- 
trical properties of sodium chloride and made a 
survey of the effect of mechanical deformation on 
the electrical conductivity. A to enable 
transient electrical phenomena in sodium chloride to 
be investigated and ita a lication to the study of 
the changes in electrical properties (particularly 
oonduotivity) of ionic crystals were described. 
neh rein resulta were given for several of the alkali 

, and their variations among different crystals 
‘were discussed. A new electrical phenomenon 
associated with the plastio deformation of the alkali 
halides and its dependence on ture was men- 
tioned. Its significance for the earlier measurements 
was discussed. 

Dr. R. Roscoe (Physics t, Newoastle) 
spoke of the mterpretation of mechanical relaxation 
in solids. It follows from Boltzmann’s principle of 

jon that the mechanical behaviour of any 
be ted in terme of a spectrum of relaxation 
times or, alternatively, a8 a spectrum of retardation 
times. The question arises aa to which of these two 
spectra oen be more directly interpreted in terms of 
the molecular relaxation processes which are ultim- 
ately ible for the visco-elastio effecte. It is 
shown t, when these processes consist in the 
breaking of linkages in & solid structure, the spectrum 
of relaxation times for the molecular processes is 
identical with the retardation time spectrum, pro- 
vided there is only weak interaction between the 
individuel relaxation processes. 

P. J. Kirby (J&mee A. Jobling and Co., Ltd., 
Sunderland) described results of experimenta on 
‘Pyrex’ glass from which the relaxation spectrum 
over & range of temperature up to the annealing 
range oan be derived. A migration of alkali ions in 
the vitreous network gives rise to another relaxation 
prooegs—in electrical conductivity—and the half- 

e 
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maximum widths of the relaxation spectra are com- 
pared with those relating to the visco-elastic effecta 
of the entre network. The distribution of relaxation 
periods suggests a distribution of the activation 
energies governing the process. A measure is thereby 
obtained of the associated distribution of potential 
barrier heights in the vitreous network. The migration 
of a network-modifying ion ia subject to a wider range 
of irregularity of activation energy than the general 
vieoo- io deformation of the network-forming 
ions. 

Drs. A. W. Pryor and E. G. Richardson (Physica 
Department, Newcastle) have oarried out experi- 
ments using ferrite transducers of 50 and 100 
ko./a. excited magnetostrictively to send torsional 
waves down long rods made of metal or glass. By 

ing the temperature in a container surrounding 
the ie and measurmg the attenuation and phase- 
shift of tranamitted pulsea, the elastic modulus and 
viscosity of the material of the rod or of a liquid 
under shear in the container were measured. The 
absorption is lees in solutions of rubber in benzene 
than in pure solvent. The fact that the absorption 
in these highly viscous solutions is many times leas 
than thoee calculated from tho classical formula—by 
substituting the known shear viscosities—can be 
explained by assuming that the high viscosities are 
by-passed by associated elasticities (that is, these 


liquids behave at high frequencies more or lees as 


solids). 


ADOPTION OF THE UNIFIED 
SCREW THREAD BY BRITISH 
INDUSTRY 


EPRESENTATIVES of many branches of the 
engineering industries, the Service Departments 
and the nationalized mdustries met recently at the 
British Standards Institution, under the chairman- 
ship of Mr. H. A. R. Binney, director of the Institu- 
tion, to review how far the Unifled Screw Thread haa, 
in fact, bean ad m Great Britain. The oon- 
ference was in response to many inquiries as 
to how far and how fast the change-over from tho 
, Whitworth Thread has progreesed during the seven 
years sınoe the signing of the ‘Declaration of Accord” 
between the United States, Britain and Canada, 
under which the three countries agreed to accept the 
Unified Thread. 

During the years immediately following the aign- 
ing of the Accord, several British Standards were de- 
veloped by the Institution for Unified bolta and nuta, 
screwing tackle and other details necessary for the 
implementation of the agreement. In the early 
stages manufacturers of bolts and nuts were unable 
to meet all the demands for Unifled bolte and nuts ; 
but recently the position has improved. The draft 
standard for black bolts and nuts in the ‘normal’ 
series will soon be issued, and manufactorers now 
foresee ho serious diffloulty in meetmg any future 
demands likely to be made upon them. The motor, 
aircraft, oil and chemical industries and the Atomic 
Energy Authority have all adopted the Unifled 
Screw Thread, and have found that the change-over 
has not been nearly as inoonvenient as they had 
thought it would be. One of the major difficulties to 
be faced is not so much the change from Whitworth 
to Unified bolts and nuts; but the fact that tapped 

. 
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holes are employed in such a great variety of 
engineering equipment and that this equipment is 
produced in-s wide range of separate industries which 
includes many comparatively small firms. The 
opinion at the conference was that the three key 
groups which can do most to further progress of the 
change-over are large organizations, such as the 
nationalized industries, with their ability to influence 
the market by the many 
which they place; the 


Although the rate of the change-over to the new 
thread has bean considerably faster than might have 
been expected some four or five years ago, the 
advantages to be achieved by working to a single 
screw-thread system, particularly one which there is 
every reason to believe will receive increasing support 
in the Commonwealth and other overseas marketa, 
are BO great as to make it very desirable that the 
tempo of the change-over should be increased. The 
British Standards Institution was asked to take auch 
steps as may be ap riate to secure wider publicity 
for this objective, a it was decided that the oon- 
ference should meet again in about six months time 
to review the progress then made. 


SUBJECT SPECIALIZATION AND 
CO-OPERATIVE BOOK PURCHASE 
IN BRITISH LIBRARIES 


: [5 Library Association Pampblet No. 12 (pp. 32; 


1955), Mr. K. G. Hunt, chief librarian of Hammer- 
smith Publo Libraries, contributes & useful survey 
of schemes 1n subject specialization and co-operative 
book purchase by libraries in Great Britain, concludmg 
with a quotation from the second’ interm report 
(January 1954) of the Working Party of the Library 
Association. Mr. Hunt grves first some examples of 
comprehensive schemes arranged by the univermties 
and special libraries. In London, for example, while 
each of the specialist hospitals covers ite own subject, 
the Univerarty Library is building up a large collection 
of medical periodicals. At Oxford the book selection 
committee of the Science Library, on which the 
departmental libraries are resented, avoids a 
duplication of expensive iali scientific works. 
Most of the examples grven by Mr. Hunt are outside 
the fleld of science, but for mediome the London 
School of Hygiene, the Medical Research Council, 
the Royal Oollege of Physicians, the Royal College 
of Surgeons, the Royal College of Vetermary Surgeons, 
the Pharmaceutical Society and the Medical Science 
Library of University College formed a co-operative 
group, to which the British Medical Association also 
is attached; this group a to arrange that 
each library keeps to certam fields and informs the ` 
others of changes of holdmgs of Vrai 

A farly full account of the tropolitan Special 
Libraries scheme, inaugurated in 1048 by London 
Metropolitan publio hbrariee, follows next in the 

hlet. This scheme enabled ite constituent 
raries to give & service far m excess of what was 
previously avaiable and has also contributed towards 
& solution of the storage problem. Later, in January 
1950, the South-Eastern Regional Library Bureau’s 
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shame oame into existenoe, under which an attempt 
was made to engure that all newly published 

were bought somewhere in the aree. Afterwards, 
the scheme were assigned 


the biogra of persona connected with their 
special subjects. Later still, schemes were started 
among the publio libraries of the Northern Region, 


ın April 1954, in the North-Western Region (in which 
seventy-five libraries participated, 
and purchase of older books are excluded). 

Mr. Hunt suggests that the most necessary future 
developments are likely to be concerned with in- 
creasing the provision of foreign books, and oo- 
ordinating and improving the supply of periodicals. 
Such problems are mainly the concern of university 
and special libraries ; but the various regional ashemes 
of publio library co-operation could easily be co- 
ordinated and improved by dividing the responsi- 
bilities for still higher degrees of UR 
between the specializing libraries in subject in 
each region on a systematic and orderly basis. This 
would give strong support to any eo-ording- 
tion attempted by research institutions acting 
alone. 


AMERICAN PHILOSOPHICAL 
SOCIETY 
YEAR BOOK FOR 1954 


HE Year Book for 1954 of the American Philo- 

sophioal Society* includes E. G. Conklin’s brief 
history of the Society, ite charter sud laws, reporta 
of standing committees, and the usual lists of 
members and biographical memoirs, among which 
may be noted those of M. T. Bogert, Sir Henry Clay, 
K. T. Compton, H. E. Ives, T. Lyman, R. A. Millikan 
and H. A. Spoehr. The report of the Committee on 
Research lista 165 grante, totallmg 144,770 dollars, 
and one conditional grant of 600 dollars, made 
during the year from the Penrose Fund. Six of these, 
totalling 8,800 dollars, were in astronomy, ee 
and chemistry; thirty-six, totalling 29,195 dollars, 
botany, an logy, biochemistry, 


sciences ; forty, 


Levi on recent progreas in the field of radiocarbon 
dating; M. K. on the comparison of recent 
and fossil ian, reptilian and mammalian 
ee ae pana A. Carr’s survey of the 
roogeography and migrations of gea turtles, which 
indicates that under present conditions the 

s ets 40 To elirpetod foc tbe. Caribbost 


* Ameri Philosophical Soolsty. Y 1954. eot. 
curn Pareto ori a Bocley, 1068.) PR 
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within twenty years although it s to be 
iarly amenable to conservation ; T. Guthe's 


study of the myoein adenosine iphosphate of the 
echinoderm Stichopus ; and C. J. Houseer!s studies 


of glacier fluctuation, forest succession and climatic 
variation in the Canadian Rockies and pollen profiles 
from the Queen Charlotte Islands, northern Van- 
oouver Island and northern ooestel British Columbia. 
R. Singer reports on studies of the Basidiomycetes of 
South America in European herbaria, and J. L. 
Angel on the evidence as to human biology, health 
and history in Greece obtained by careful study of 
human bones excavated in Greece ; M. J. Herskovitis 
reports on fleld work in sub-Saharan Africa to assess 
how pre-existing cultural patterna react to different 
rates of industrialzation and technological innova- 
tion, within the limite of differing Colonial policies, 
while W. B. Schwab discusses the analysis of material 
collected in a socio-economic survey of the Yeruba 
community in Nigeria with the object of examining 
the interrelations of urbanization and accultura- 
tion. 

D. R. Brown summarizes an investigation of the 
effects on cortical currente of organio damage to the 
brain by the use of & behavioural measure involving 
the kinesthetic figural after-effect which & to 
PEU ee ei ae on get ea uoed m 
a lobotomy sete up & temporary physiological dis- 
turbance in the cortex which wil change the con- 
ductivity of the higher brain centres and therefore 
the kinesthetic after-effect. W. 8. Verplanck describes 
an interchange of experimental techniques and 
theoretical structures between European ethologiste 
and American psychologists; and L. 8. Cierearko 
gives an account of the determination of vanadium 
m tunicates and of acidity in Asoida nigra as well as 
the collection, identification and preperation of 
various tunicatee, sponges and gorgonians. N. C. Li 

on metal complexes of peptides containing 
ur, H. W. Neuberg on the metabolism of phos- 
phophenolpyruvate, F. W. Crane on the spores of 
is, and G. T. Johnson on the Mississippi 

species of the Trypetheliaceae. 

In the social sciences, D. W. Meinig describes and 
analyses the nature of man’s contact with the major 
agricultural frontier of the Paciflo north-weet and the 
Columbia Plateau grain region from 1806 to about 
1910, and C. T. Mason an inquiry mto the non-profit 
research institute and how it functions. In archwo- 
logy, H. A. Carey reporta on & study of the ancient 
Indian culture centring in the Casas Grandes Valley, 
north-west Chihuahua, Mexico; F. E. Day on 
early Islamio pottery related to that of Tarsus and 
‘Arija Hafir’; K. P. Kent on the textile industry 
of istorio south-western Pueblo peoples, par- 
ti with regard to weaving in cotton; R. B. 
MacNeish on the development of agriculture and the 
concomitant development of civilization in Meso- 
America, Tamaulipas, Mexico; H. C. Palmatary on 
Brazilian, Swedish and American Tapago pottery ; 
and A. N. Stilwell on pottery from the Potters’ 
Quarter in Corinth. P. Drucker describes & study of 
intertribal organizations of the north-west coast of 
the United Statea, I. Greenwald a study of the history 
of goitre, and C. Eisele one of C. S. Peirce and the 
hisbory of goienoe. Investigations of the freshwater 
ostracods of South Carolina are described by E. 
Ferguson, taxonomic and ecologic researches on the 
anta of Novada A. G. Cole, and a detailed field 
study of spring tere in western and south- 
western States by J. A. G. Rehn. 
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FINE STRUCTURE OF CELLULOSE 
AND OTHER MICROFIBRILLAR 
SUBSTANCES 
By V. BALASHOV and 
Pror. R. D. PRESTON, F.R.S. 

Botany Department, Unlversity of Leeds 


, | ‘HE gub-mioroeoopio structure of matter has long 

been investigated by deducing it from the 
manner in whioh rb scatters either electro tic 
tion 
in & most elegant form is offered by the Fourier trans- 


already been 
published from this laboratory}, and it is the purpose 


Electron diffraction dis- 
grams of Valonia uloee show a fairly well-devel- 
oped shape of the pattern (Fig. 1). The 
orientation of this hexagonal distribution of reflexions 
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of Valomes cellulose miorofbrils in 
ort on with to Fig. 1 
(x 80,000; shadowed d—aAu) 


with respect to the direction of the microfibrils 
(Fig. 2) indicates that the glucose residues are 
arranged in such a way that two mdes of the glucose 
residue rings are oriented approximately parallel to 
the fibre ans. This confirms, therefore, the orienta- 
tion sasumed in the commonly accepted structure of 
native celluloses’,  . 

The same electron diffraction photographs show 
also very prominently the effect of thermal motion 
of the cellulose chains. Since the wave-lengths used 
in these observations are about twenty times shorter 
than that of copper Ka radiation, the mtensitaea of 
diffracted. 


mainly shown in the directi ion perpendi- 
cular to the length of the chain, longitudinal waves 
in the direotion of the chain- being negligible. 


normal, or nearly normal, to chain-lengths. 

At present, using the Philips electron microscope, 
it ia possible to record nine layer lines above and 
below the equator. It is important to note that the 


planes {h71}. This phenomenon, being closely oon- 
nected with the atomic architecture of the unit cell 
of cellulose, is a valuable guide in the refinement of 
the structure of native celhiloge. 

In contrast with the X-ray method, the amount 
of scattering material used in electron diffraction is 
enormously decreased, and thus the chance of having 
all i regions oriented in very 
nearly the same way 15 much higher. Asa consequence 
the reflexions a B8 fairly sharp spota. In fact, 
tbe electron diffraction pattern of native cellulose 
has more resemblance to a single crystal oscillation- 
rotation picture than to a fibre photograph. 

The atomio scattering power in the diffraction of 
electrons ia about 10* times higher than for X-rays. 
Hence, although the oollimatmg system has very 
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marrow openings and the distances between i 
Gnd dis dn ibi electron xi oeoopo ase of the 
-of tens of centimetres, the time is usually 
a fraction of a second. On the other hand, the 
electron beam, being so strongly scattered, can pass 
through very thin layers only. From the formation 
say Lp ar eir ot pou AM RUE en a HUE 
ose it follows that the thickness of the 
Enim qn tho sinele layer of tho cell wall cf the 
alga Valonia is about 100—500 A. *. 
, These numerical values lead to rather important 
conclugions. In the course of an investigation of the 
structure of the cell wall of Valomia it was shown’ 
that microfibrils forming the cell wall are of width 
200 A. More accurate data’ obtained in 1951 
revealed that the microfibrils vary in width fram 
about 100 A. to about 350 A. and are flattish ribbons 
with the thickness to width ratio lymg somewhere 
between 1/3 and 1/7. Comparison of the thickness 
of the derived from the electron diffraction 
pattern (from the single layer of Valonia oel wall) 
with the width of the microfibrils indicates strongly 
Se ee ee ee 
pene PATE that the same considerations could 
yee to all thoee algae in which the wall archi- 
tecture resembles that of Valonia’. As has already 
been. poi out’, it may not be concluded that the 
mi of all celluloses are single crystals; on 
the contrary, it is clear that in baoterial cellulose and 
the celluloses of higher plants the internal structure 


is continuing. The observation, however, that the 
microfibrils of callulose are of the same order of 
diameter irrespective of their internal structure leads 
irresistibly to the speculatian that there might be 
something special about dimensions centring roughly 
around 200 A. It is interesting, therefore, to note 
the order of size of various fibriform bodies (visible in 
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the electron microscope), and we present in Tablea 1 
and 2 some of the date we have found in the literature. 
This is to direct attention to the remarkable similarity 
in size between the finest unita visible in a number 
of substances of very different chemical constitution. 
We do not at the moment wish to comment further, 
nor indeed are we perhaps capable of usefully domg 
so; but it would seem reasonable to suggest that 
there may be some principle of structure conferring 
special stability in fibres or sheets about 200 A. thick. 
The microflbril of cellulose might then be' not & 
biological unrt, as we had thought, but & thermo- 
dynamic one. [May 4 
Note added in proof. moe the above communication 
was preeented, our attention has been directed to an 
article by R. Fürth (Bap. Med. Surg., 18, 17; 1965) 
on the theoretical implications of fundamental 
dimensions in biological material. 
1 Preston, R. D., and Ripley, G. W., Mature, 174, 76 (1084). 
1 Hettich, A., £. Krist., A 90, 473 (1085). 
VOIX, EL, and Cochran, W., “The Crystalline State”, 3, 220, 230 
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*Wleickronenoptzscbe 
r a ton da poene p ir 1020). ces 


1 franz I, and Sohieboki, 7L, Z. Makromol. Chem., 1, 4 (1043). - 
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SYMMETRY OF THE SECOND 
EXCITED SINGLET STATE OF 
BENZENE 
By T. M. DUNN and Pror. C. K INGOLD, F.R.S. 
University College, London 

LL x-eleotron theories have agreed in assigning 

the first singlet excited state of benzene, that 
responsible for the band-system at 2600 A., to the 
trigonally symmetrical Bw; and this asgign- 
ment has since been fully established by experiment!. 
However, agreement between the different theories 
does not extend to the second excited singlet state— 
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that mvolved in the band system at 2000 A. More- 
over, the nature of this state has not yet been made 
olear on experimental grounds, though the import- 
ance of the question, ge tho simplest crucial test of 
-electron theories, 16 widely r 

This seoond state was ori assigned to the 
Stak Gleeaal eee Ba ia Gee. by Goeppert- 
Mayer and Sklar’, on the bess of a calculation of 
benzene énergy-levels by the method of molecular 
orbitals. In 1950 Craig extended this method outade 
ita basio framework of the direct description of each 
molecular state in terms of a on 
of electrons in molecular orbitals, by computing the 
effect of configuration interaction, that 1, resonance 
between the various le distributions of electrons 
among orbitals’. this broadened basis, Craig 
found the second excited level of benzene to 
belong to the degenerate class Hy, the trigonal B. 
level lying considerably higher. Also in 1950 he 
showed that the valency bond method, when ex- 
tended within its own framework by the inclusion 
of polar structures‘, as is particularly necessary for 
the discussion of excited states, which are for.the 
most strongly polar, also gave the second 
exci state as an Hy state, the By, state again 
lying considerably higher. The valency-bond method, 
though it employs bond orbitals rather than mole- 
cular orbitals, is omsentially a resonance, or many- 
configuration, method; and so it appears to be 
the typical result of resonance among many eleo- 
tronic distributions that the degenerate Hx, level 
of benzene lies lower than the tngonal B,y level. 
Smoe 1950, a number of authors! have continued to 

rt the first assignment on the ground that, 
Ahe aA ugh Goeppert-Mayer and Sklar’s form of the 
molecular orbital theory was not wholly satisfactory, 
other forms of it, particularly semi-empirical modi- 
fications, would have less need for account to be 
taken of configuration interaction, and so would 
continue to give the typical single-configuration 
result that the B,y state lies lower than the Dy 
state. 

Here, then, is & clear issue; but in treating it, one 
must keep in mind such other alternatives as cannot 
already be shown to be impoastble, even if they might 
appear improbable. One such poesibility hag been 
suggested*; and it is that the second singlet band- 
system of benzene constitutes the first member, with 
n= 8, of the allowed Rydberg series of states 
apr — ns. This implies an upper A, stato; and the 
diagnostic feature of the proposal is that such a 
transition must be polarized perpendicularly to the 
aromatic plane. "However, Craig and Lyons made it 
by reference to the im ponie 

, whi they 


hexamethylbenrene 
studied with polarized light in the layer-plane crystal 
of that substance’, that the main intensity of the 
system ig polarized in the aromatio plane. All pure 
x-type non-ioniring transitions must be polarized in 
the aromatic plane. This evidence is strong, but not 
perfectly conclusive, because the magnitude of the 
spectral disturbance, due to arystal forces, can only 
be roughly estimated ; but we do not believe that rb 


could be large enough to invert the 
conclusion drawn. A argument is that 
dosi dbo: Denis quld be to be sharp. 


The bends of the system et 2000 A. are far from 
sharp: However, certain n-type transitions contain 
valeas uir eee eet iud 
from any diffusenees that might be imposed on 

by exiernal perturbation. 
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We shall keep m mind also some just oonceivabb 
interpretations of the second band-system whic: 
have not been suggested before. One is that rt ma: 
be a x-type transition to a forbidden, partly pola» 
Hv state, calculated AL the valency-bond methoo 
to lie next above By (and not to be confused wit" 
the allowed, fully po Pa ftare wiih lie Dehe 
still). Another assumes that some current assigne 
ments of higher Rydberg terms, which are not full 
proved, are incorrect, thus allowing our state to b 
a forbidden s- Rydberg state of E 
E A a ute ean all o 
idees 1n reserve, for a subsequent consideration of an, 
modifying effect they may have on the conclusion t 
be drawn from an attempt first to treat the questiom 
of assignment as & straight issue between the contrar; 
mdicataons of single-configuration and reeonanc 
theories. So we first seb down the expected spectra 
characteristics of transitions to the states Bw an 
Ey. 

Transrtiong from the ground-state to a B,y stat 
are forbidden, but can occur, along with & one 
quantum change in that ey vibration which involve. 
radial motion of the OH (frequency 605 am.- 
in the ground-state)*. There should be a mam pro 
greasion towards short waves in successive quanta o 
the upper-state ring-breathing vibration a, (fre 

990 am.-! in the ground-state). There shoul 

be a similar, but temperature-sensitive, Boltz 
mann progression, shifted by about 1,100 cm.-1 to lone 
waves, and about fifteen tomes weaker than the mai 
poet at room temperature. The bands shoulc 


sharp, & from any effect of external per. 
turbations. short, a Biu band-system at 2000 A. 
should al resemble the familar B,y band system 
at 2600 A., for which, indeed, a B,y assi t wat 


at one time suggested’. An addition to this description 
is made later. 

Transitions from the ground-state to an Eg stat 
are forbidden, but can occur in association with æ 
one-quantum change in & Bix, Bex OF ti vibration, 
most strongly with dua hen is the B,« vibration 
of OH groupe (frequency 1,010 am.-* in the ground- 
state)’. The total consequences are somewhat oom- 
plicated, and so we describe them in successive 
approximations. The first approximation is that 
there should be'a main progression towards short 
waves in the ring-breathing vibration of the uppe 
state, but that the corresponding Boltzmann - 
gression would be difficult to observe, as it would be 
more than & hundred times weaker, and displaced to 
long wave-lengtha by about 1,900 cm.-!, thus origin- 
ating in the observable teil of the PB,, bend- 
system. 


Our second approximation startes from Jahn and 
Teller'a proof that every non-linear molecule which 
is sufficiently symmetrical to permit degenerate 
internal motion will have & normal co-ordinate with 
the property that, in a degenerate electronic state, 
the energy will be minimized at & non-zero value of 
the co-ordinate; with the result that the original 

rium symmetry will be lost, and the degeneracy 
of the electronic motion will be split. It 1s easily 
shown that, in benzene, the active normal oo-ordmate 
is ane of those belonging to the already mentioned 
t. Vibration; in particular, that one which flattens 
the vertically or horizontally by pulling 
apart or pushing together two opposite sides, thus 
reducing the symmetry from Da to Va. It is to be 
ponainded® that the nominal Hy state will actually 
consist of the two, energetically separate, but close- 
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ving states, Ag and Bip, &ppro- 
riate to the lower symmetry ; 
«d that each of these will have, 
s ita equilibri nuclear oon- 
guration, a different flattened. 
vexagon of symmetry VA, the two 
Kattened hexagons bemg intercon- 
‘ertible by the eg vibration. This 
us two mmediate oon- 
-equenoos. First, because of the 
«ger number of vibrations that 
e now totally symmetrical with 
espect to the reduced nuclear 
ymmetry, our simple progression 
vill become a compound one, m- 
volving combinations of different 
nbrations, the rmg- 
sreathing vibration (corresponding 
0 yg of frequency 990 om.-! in the 
mound-state), which allows ring-size to change on 
citation, and the ring-flattening vibration (oorre- 
ing to ey of frequency 605 om.-! in the ground- 
tate), which, by converting the origmal regular 
hexagon into either flattened hexagon, allows ron 
shape to change on excitation. Secondly, the who 
of this compound progreemon should be doubled, 
with a separation of the order of magnitude of 
€ vibration frequency", because of the doubled 
wlectronio origin. 

A third approximation is necessary m this descrip - 
tion, for the reason that the relatively small magnitude 
of the Jahn-Teller electronic splitting will cause 4 
breakdown of the Born-Oppenheimer approximation, 
which normally allows each electronic state to have 
its own vibrations. This has two further spectral 
consequences. The first is derived from the orrcurn- 
atanoe that any vibration that could interconvert the 
flattened hexagons will belong in prmeiple to both 
states, and will act as & vibration controlled by & 
potential with two unequal minima separated by & 
low barrier. We therefore expect our ‘compound 
progression of doubled bands to break up at various 
pointe, depending on the interoonverting vibrations 
gonoerned, into a series of single bands about twice 
as closely spaced. A very few quanta of the ring- 
flattening vibration, which 1s best suited to effect the 
change of shape, could bring about stich a break-up ; 
but more quanta of the ring-breathing vibration 
would be needed, inasmuch as change of shape on its 
account depends on the differences of amplitude of 
the radially moving oarbon atoms. The second 
spectral consequence follows from the consideration 
that vibration will become coupled, not only with 
electronic motion, but also with rotation, because 
conserved angular momentum, quantized totally, and 
about the axis of a symmetrical top, but not about 
the axes of asymmetrical tops, and carried by 
degenerate vibrations in & symmetrical top, and by 
electronic motion and rotation in this, and in our 
interacting aaymmetrical tope, will be ahifted about 
between these carriers during exortation to the 
double state described. We can see here plenty 
of cause for expecting all bands to have a amooth 
appearance, 

‘A final point oan now be added to our theoretical 
description of & B,y band-system. The intensity of 
the system at 2000 A. is obviously stolen from the 
shorter-wave allowed system, involving the upper 


state Mw. This is degenerate, and must suffer Jahn- , 


Teller splitting. It follows that a By system at 
2000 A. should, in ita main progression, but noi in 
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The 2000 A, band-system of benzene vapour 


its Boltzmann progresson, exhibit & pale reflexion 
of the consequences of this degeneracy, by showing 
a narrow splitting, and a little smoothing of the 
bands. These effeote should be small compared to 
those arising from an upper state, such as Hy, to 
which degeneracy is indigenous. 

I tal study of the band-system ab 2000 A. 
15, indeed, made difficult by the smoothness of the 
bands, and the consequent impossibility of securing 
frequency differences of the accuracy desirable for 
vibrational analysis. However, our study of the 
system includes an attempted analysis. We con- 
olude that no analysis is possible on the basis of 
a B,y upper state, but that & plausible analysis can 
be given on the assumption of an Hy upper state. 

The band-systam has been described several times 
before" ; but we reproduce a general microphotometer 
record of it as & reminder of ita overall form (Fig. 1). 
We see a widely spaced progression of strong bands, 
breaking up at the fourth quantum into a series of 
closer, moderately strong banda, and carrying, from 
the first onset of strong absorption, & 
ripple of closely spaced weaker bonds, which at 
higher energies die away. All bands are smooth, and, 
BO far as can be seen, are shaded in both directions. 
None of the bands mentioned appears to be weakened 
by cooling. Little can be seen of any Boltzmann 
progression in the long-wave region. This remains 
true on heating. 

Bo different is this appearance from that of the 
familiar B,v system, at 2600 A., that we thnk it 
unnecessary to elaborate the thesis that any 
attempted analysis of the present system on the 
basis of a B,y assignment is bound to fail, In par- 
ticular, there are no Boltzmann bands remotely 
approaching the strength of those required for & Byy 
assignment in, or anywhere near, the expected region. 

Altho we have not the confirmation which 
might follow could we measure socurate frequency 
differences, the general lines of an analysis based on 
an. Ry assignment can be given. The two vibronio 
origins demanded by Jahn-Teller splitting are 
identifled with the first two bands at the onset of 
strong tion, the first at 49,065 cm.-! and the 
second at 49,215 cm.-!; the splitting thus amounts 
to 150 om.-. The frequency of the fist quantum of 
the ying-flattenmig vibration is taken as about 
$20 om.-! in either state; and we account for the 
smallneas of this value, compared to the corre- 
sponding ground-state frequency, 605 cm.-', by sup- 
poung that, although the zero-point levels in the 
split states are separate, even one quantum of this 

e 


s 


vibration will mix the electronic states. This vibration 
ia totally symmetmoal with respect to the deformed 
hexagons, and therefore is allowed to with 
successive quantum numbers. Oonsistently, we find 
it appearing with one, and then with a second 
quantum in each split state, or, putting ib more 
correctly, with four succeasive quanta in the inter- 
eoting pain of states. Then a quantum of the 
breathing frequency, taken to be about 900 om.-! in 
either state, supervenss, leading to a strong maximum, 
doubled because of the two vibronic origins. After 
that, the pattern of weak bands repeete itself, 
gradually fading out over the next two strong bands, 
which represent the addition of & second and a 
third of the breathing vibration.” About 
here, breathing frequency begms to show very 
jaa anharmonicity ; and immediately thereafter 

the breathing progreasion breaks up mto more closely 
spaced, but apperently simpler, bands, which can be 
followed into the bank of imtenarty leading to the 
next bend-mystem. We explain the sudden incursion 


four quante of the b 
cid opertis fric the Gold clove ais eae 

In the long-wave region, only one Boltzmann band 
of more than very small strength has been observed ; 
but it is very difüoult to measure, being so over- 
lapped in the first onset of strong &beorpticn. Our 
measurements place it 275 cm.-! below the first maxi- 
mum at 40,005 om.-!; but, because of the overlap, 
this estimate oould be wrong by 50 om. The 
Boltzmann band which might be predicted from the 
Hy electronic assignment, to have sufficient 

and separation from main bands for fairly easy ob- 


servation, would ooour in this region. It is the ] —1. 


transition of the ring-flabtening vibration; for, 
although 1 — 1 transitions in all vibrations are 
allowed by symmetry, no vibration other than this 
could have, at once, so large a Boltmmann factor, so 
sb idw y differanoe between. upper and lower 
ste transition probability so favoured 
on Dende Condon grounds. Because of the two 
vibronic origms, this 1 + 1 transition should produce 
two bands, situated, according to the figures already 
given, 140 and 285 am.-! below the maximum at 
49,065 om.-1. The first of these would be completely 
buried in the strong band; but the second could 
be the much over band we have measured, 
275 cm.~! below the maximum, 

The only other Boltzmann bands the presence and 
approximate location of which seem certain are two 
(at least) ) extromely weak bands near 850 and 1,000 
am.-' below 49,065 cm.-!. 


(though 
very seh Boltzmann on that should be 
vary wonu) Bolaman program that ald be 
tum of the ground-state frequency 

ub, and, in the upper state, & 
-levels of the breathing 
ion should 


involves one 

1,010 om.-* 

succession of 
vibration. Hach member of this 
consist of a pair of bands 150 om.-! & ; but the 
first member of the progression would be mixed with 
the tail of the long-wave Bru band-system ; and the 
third and higher members would be under the strong 
bands of the band-system now under discussion. The 
one member that we might hope to find is the second, 
for the two reasons that it alone would not be over- 
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lapped and that it would be the strongest member « 
ite progression, just as the seoond member is th 
strongest in the main -brea progressio: 
This second Boltzmann would be represente 
by a pair of bands in about the positions in whic 
ours are observed. However, any electronic i 
ment would permit a very weak Boltzmann prc 
mvolving one quantum of the ground-stat 
frequency 000 dot and & succession of quanta c 
the upper-state breathing vibration. The second an» 
higher members of this progreasion would be buric 
under strong banda ; but the first member would no 
be overlapped, and would consist of a of band 
approximately where ours are o These tw: 
banda are too weak and diffuse to belong to th 
main Boltzmann ion of a By system, which 
an consist of sigle, sharp and fairly stronę 
Turnmg to the electronic assignments held iz 


main bands: i$ cannot account for the doubling, the 
le and the break-up ; and it disagrees with Craig 
Lyons’s probable identification of the direction 
of polarisation. Thus we are unable to suggest any 
DS es par serene ae Mp an the single 
basis of which all the chief features of the 
can be understood. Of course, this does not mean 
that some other electronic state, perhaps one of the 
others considered, may not be responsible for a 
minor of the intensity or evan far same of the 
appearance near the high-energy limit, where 
our system merges with the next strong system. 
It is our provisional conclusion, therefore, that the 
second excited singlet n-state of benzene has the 


kel rush RD P. Craig, and from 
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LETTERS TO THE EDITORS 
The Editora do not hold themselves responsible 


for opinions by their correspondents. 
No notice ts taken of anonymous communtoakions 


[solation and Properties of a Collagen 
soluble in Salt Solution at Neutral pH 


Tzu preeenoe of & soluble type of collagen in akin, 
te buffers, 


his protein is almost 


a direct r 
4 znlture collagen end have called it ‘alkali æoluble . 


«ollagen’. The isolation procedure of Highberger e£ al. 
savolved purifloation by solution in citrate buffer of 
XH. 8-8 and dialysis against distilled water; but the 
minal ot waa no longer soluble in either neutral 
Ir buffers used for the original extraction. 
at thos gether that the physical properties 
xf alkali-soluble collagen had been altered during 
olation. We report here & new method of isolation 
«nd i studies of some of the physical 


wabbita with Af/15 ph 
mtated by addition of 
«wentration of pedem Purification was carried 
ut by repeated solution in phosphate and pre- 
itation sodium chloride or ammonium 
te. The isolated material had a hydroxyproline 
-content of 8-2 per cent (expressed as amino-acid 
«nitrogen per cent total nitrogen) and very low 
tyrosine content. It had a low solubility, roxi- 
nee ee io [16 phosphate of pi T. 
Ultracen studies made at 26° 
7° O, viscosity and birefringence measurements Ses 
4? O., on solutions containing 0-02—0-09 gm. per cent 
in M/15 phosphate of pH 7-4. The achlieren diagram 
given in the ultracentrifuge showed a single sharp 
mus d without any evidenoe of groes heterogeneity. 
sedimentation coefficient Sae corrected to water 
at 20° O., varied considerably with the concentration 
o (gm. protein per 100 ml. solution) ; d(1/S,,)/do waa 
constant at 1:68, and Sa, extrapolated to infinite 
dilution was 3-23 Svedberg unite. The relative 


(meL —1)/o was 47 and did not change 4 ly 
with concentration. Usmg Ogston’s® for a 


spheroidal particle, ube following dimengions were 





L Neutral salt-soluhie à im text. 
Fig. e cogon. Preparation as 
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derived: particle weight ~10*, axial ratio 40, 
length 5,800.4. and an apperent hydration of 
40 ml./gm. 
particle- 





homogeneous. 
centrifuge schlieren diagram did not exolude inhomo- 
geneity. The values are only approximate, but 
i indicate elongated particles. Electron. 


fibrils about 100A. in diameter, and these were 

ampal repeat unita of about 2200 A. 
eek he 1E This suggests that the material 
Se aes eae cee cee 
unit of several thousand angstroms. 

On ing solutions in various buffers at tem- 
peraturea 4° and 37°C., up to 80 per cent 
of the material twas precipitated. This precipitate 
has been rovisionally called ‘heat-preciprtated 

time taken for & precipitate to appear 
S MS a eka dine (oe. 
Between pH 6-5 and 7-4, the reciprocal of this time 
varied directly as the hydrogen ion concentration 
and also varied with the concentration of starting 
material. The logarithm of the reoiprooal ita- 
tion-time was approxmately e oe 
reciprocal of the absolute ture. 

When the precipitate formed alowly, it consisted. 
of fine fibres direotly eTe in the ia eun 


heat-precipitate stained with dade A AA show 
banded fibres of up to 2000 A. diameter with a major 


pam distance varying from 580A. to 800 A. in 
erent fibres (Fig. 2). 


edem patterns of sub- 
striations, one ‘polarized’ in the direction of the 
fibre, are seen. 

The appearance waa quite different from that of 
neutral salt-eoluble collagen, in which lateral aggrega- 
tion did not exceed 100 A. 

Preliminary studies mdicate that heat-precipitated 
co. is stmilar to acid-soluble collagen in that it 
is Bo in dilute &eetio acd and citrate buffers, 
and has a similar appearance under the electron 
microscope. The transformation of neutral salt- 
soluble collagen to heat-precipitated collagen may 

. 
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then be similar to the im vivo transformation of 
alkali-soluble oollagen to acid-soluble collagen. - 
gested by Harknoes et al.*. i gra 


After obeerving the phenomenon of heat pre- 
cipitation, we received through Dr. A. Neuberger a 
personal communication fram Dra. Groes, Hi 
and Schmitt of similar findings 


Council and by the Nuffield Foundation. 
: D. 8. JACKBON* 
National Institute for Medical Research, ^ 
Mill 
London, N.W.7. 
J. H. FnussrLER 


Department of Biochemistry, 
University of Oxford. 
April 28. 
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Sorption Chroma hy of Polar 
Substances on Polyamides 


Liwman polyamides, in the form of fibres or fine 
powders, are able to absorb polar substances from 
solution’, with the formation of hydrogen bonda. 
The sorption is restricted to the amorphous regions, 


ina, = no, + (f — la) v, + XV (1) 


has been found! to hold, when the volume fractions 
v, and v, of the polymer and the polar substance 
are corrected for the degree of crystallinity of the 
polymer. 


upon 
factors. These are: (i) the chamical 
potential of the substance at a given concentration 
of solution (which ig related to its activity a, in the 
polymer); (ii) its thermodynamio interactions with 
the (which are 


erences, 
substances containing groups which are able to form 
strong bonds with the amide groups of 
the polyamides are absorbed to a very extent. 
These observations have turned our attention to the 
possibility of using polyamides as abeorbenta for 
“chromatographic separation of substances. 

] jertal in thi 


polar 
this direction have so 
e t 
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eo 
Pir Frontal chromatography of a mixture of three isomeric 


OH OH 
OH, CH, OH, 
(s) ; (b) + 1,2,6-Lomer, 
OH, 
OH 
(0) + 12,6 and 1,2,5-teoment 
~ an, 


Two les will be given here of absorption 
ahrordlogru Ey of -oamp uds belonging to an igo- 
merio group and to a homologous series. The first 
example deals with the frontal chromatography of 
& mixture of three xylenola, namely, the 1,3,5 (m.p. 
68* C.; b.p. 219° O.), the 1,2,5 (m.p. 74°0.; b.p. 
211° 0.) and the 1,2,8 (m.p. 49°0.; b.p. 212° Q.) 
isomers, all of which have very olose Passes con- 
stante. The second example deals with the frontal 
chromatography of a mixture of propionic acid, 
butyric acid and caproio acid. 

The experimenta were carried out in a Tiselius- 


60 





ohromaitogr&phy of a mixture of 
Fig. 2. Frontal pe 2p Propionic, 
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wunide obtained by precipitating the polymer from 

= concentrated rper ud acid by the addition 

of a water—aloohol mixture. The change in refractive 

-ndex in the effluent liquid was determined interfero- 
metrically according to Clacason’. 

The chromatograms, is cue. 1 end 2 show that 

fronts have been obtained. 
a solution of the 1,2,5- and 1,2,6-isomers was 


~s 60 vo 


mabeorbed at the top of the column and a solution of - 


athe 1,8,5-isomer was then forced through the column, 
the first two isomers were displaced by the third 
«und & complete separation was achieved, as can be 
æn from Fig. 3. 

In the first example, the extent of absorption 
follows the sequence : 


OH’ OH 
H0 OH, OH, 
< < 


and in the sscond example: 
oaproio acid < butyric acid < propionic acid, 


It must be emphasized that in the case of xylenols 
the extent ‘of absorption increases with the separe- 
tion between the methyl groups and the phenolio 


group. 

The same rule has been found to hold for the 

wn dar of o-cresol, m-oresol and phenol, where 
the sequence is: 


Mo OT 


Therefore, what might be called a ‘screening effect’ 
of the methyl groupe on the OH is likely to 
control the ability to form hydrogen 


OH, 


described is an unoommon example of partition 
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liquid-diquid pertition chromatography, the mam 
ees ee ee ee 
hous part of a polymer. Tho large capacity of 
bent, which may take up to DO per cent of 
pace sees ed de eae 


poses and for large-scale separa 
roulis may bo achioved in this way by applying lee 
traditional chromatographio adva&nt- 


ample, be used as a mobile phase In the form of long 
fibres, which, as pointed out by Martin’, would be 
the most suitable form for an adsorbent to be used 
in & continuous separation. 
an attractive feature of sorption chromato- 

enio Lea dà the Torah Ge hooray A TAE 
polymer for any given group of compounds to be 
separated. The sorption capacity of a given polymer 
could also be enhanoed by suitable chemical modrflea- 
tions, or by block or graft oopolymerization. 

We are indebted to Dr. A. J. P. Martin for a 
valuable discussion and for reading the manuscript of 
this communication. 


V. CARHLLI 
A. M. LIQUORI 
A, Muu» 
Istituto di Chimica Farmaoeution, 
Université di Roma. 


Centro di Strutturistica Chimica 
del Consiglio Naxionale delle Ricerche, 


` Structure of Sterculic Acid and other 
Analogous Fatty Acids 
Fon sterculio acid Nunn! has suggested structure 
a Verma et al." have recently proposed structure 


CH,—{0H,),—O=C—(CH,), COOH 


(D) 


CF. (OR). 0H E.—IH.—CH-— (08,0008 


(2) 
In the course of an investigation into the oom- 
position of kapok seed oil, which is to oon- 


tam a fatty acid with a similar grouping, evidence 
Paw Dern found iu: euppork. of structure (T) sugested 
y Nunn. 
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(1) Characteristic of the particular grouping in 
question is an infra-red &beorption at 1,009 am.-1 
ID em.-! by Verma); on careful hydrogenation 

ive was obtained having an 
tion of 1,021 am- (1,015 om. by Nunn). This 
oharacteristio frequency near 1,020 om.-! of the 
ring i» an ‘in-plane wagging vibration’ 
. On conjugation with a O—O bond 


; 3-oyolopropytpropene 1,023 am.-1. 
"the difference between 1,021 om.-! and 
the 1,009 om.-! oocurring on the transition of dihydro- 
Sterculie acid to sterculio acid is considerably greater, 
and means a displacement in another direction. This 
may be due to the increased ring strain which is to 
be expected in & oyslopropene ring, and which has 
been eatablished by means of electron diffraction 
measurements’, 

That this frequency is actually lowered by ring 
strain is also borne out by ita displacement in the 
following series: Cyolchexane 1,028 om.-}, ocyclo- 
pentane 1,028 om.-, cyolopropane 1,028 om, 

(t) 1,009 am~. 

(2) Steroulia fonda oilt, kapok seed oil’, and 
cotton seed oil’ give the Halphen reaction (reddening 
with s solution of sulphur in carbon ide). With 
the first two oils the reaction is & with the 
oocurrenoe of a band at 1,000 cm.-; with cotton 
seed oil this band could not be detected, but this is 
probably caused by the sensitivity 
of the reaction and the-extramely 
amall amount of a similar fatty 
acid in cotton seed oil. 

Whenever treatment of the oils 
caused the band to disappear, the 
Eu sop ee 

t this reaction is apparently 
characteristio for the grouping in 
question. 

As oyclopropane derivatives or 
conjugated systems do not give the 
Hatphen reaction, it seems ohar- 
acteristic of the oyolopropene group- 
ing rather than of structure Il. 

(8) The cyclopropane group is lees 
reactive than the ethylene bond. 
_A smaller activity is also to be 
expected from this systam in con- 
jugation with a O=O bond (IY) 
than from a system of two con- 
jugated double bonds. Sterculic 
acid, however, polymerizes very 
rapidly! whereas 9,11-octadeca- 
dienoic acid is fairly stable at room 
temperature. 

In & more detailed publication 
we intend to adduoe further argu- 
mente. Our work has mainly been 

concerned with the isolation of an 
aa yet unknown ‘kepok fatty acid’. 
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Thanks are due to the management of Unilev 
N.V., Rotterdam, for permission to publish te 


communication. 


Q. Disxerms 
H. J. Dom 
Unilever Research Laboratorium, 
Veersingel 6. 
i d. 
April A m 
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Paper Electrophoresis of Amino-Acids an 
Ollgopeptides at Very High Potential” 
Gradients 
Tra importance of the amino-acids and oligc 
peptides and the complexity of their mixtures ofte 
encountered stimulate a demand for more powerfo 
analytical tools to complement those avail 
able. Paper electrophoresis does not show satiafactor, 
resolving power, particularly in the tion o 


the neutral amino-acids, at the low potential gradient 
(5-10 V.jam.)} usually applied. Its value is greeth 





The dihydro-bombacio aoid (we B eri Oey A GLU = q 
suggest the name ‘bombacio acid’ feride: i A AL s ot Y-GLY LET lokune, GLY-LB ps 
for the unknown ‘ke fetty moma, SL PH mur! GLY.TEY = SL. 
soid’, derived from family GLY = Icy iver eran, LATY d E 


us appeared to be a O,,-acid, in 
contrast to dihydro-stercalic acid, 
the chain-length (Oy) of which 
was verified. 


Conditions : (4) 90 V. 
Ue ee ae 
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2. Hleciro of amino-acids and 

tons : iH V.jom., 2 & m.amp.fem., 
pH.3 0 (454 ml 

compounds and place applied as in Fig. 1 +f he. 

hr. (0) 110 V4 28 m-amp,fom., 1 hr. CD) 200 V 

x 11 in. stop, 8 (M) Jan, 8 m.amp 


snhanoed, however, by the & 
potential gradients, moet likely 
reduction in time required for the molecules to 


lication of high 


more recently Heilmeyer et al.*, by adopting Miohl’s 
design of in aren and applying potential gradients 
of up to 120 V./om., achieved very striking separe- 
tions of mixtures of chemically and electrically 
closely related amino-acids and peptides. 

My high-voltage technique‘ differs basically from 
that of the former workers"* in that it is & horizontal 
closed-strip method with appled preasure and 
efficient water cooling, allowing the apploation of 
0-7 W./cm.* and even more, depending on the tem- 
perature of the tap water. The effective length of 
the strip is 45 om. A smoothed, full-wave reotifled 
current at up to 6,000 V. is supplied by & power 
pack, ery d application of potential gradients 
of up to 180 V./om. possible. In one particular series 
of experiments 200 V./om. was applied to & strip 
of 25 om. length. A detailed deeoription of the 
equipment will be published elsewhere’. 


tides 


E. 
e 
e 


Results obtained usmg three 
selected buffer solutions of pH 
values 2-0, 2-9 and 9-2 are illus- 
trated by Figs. 1 and 2. It is 
thought that the presentation of 
results in this form is preferable to 
the tabulation of mobility values or 
migration-rates, since separations 
are often dependent not only upon 

the differences in migration-rates, 

but also upon the quality of the 

spot, that 1g, ita shape, me, tend- 
ency to streak, eto. This apphes 
to a lesser degree to bands. Fig. l 
. shows the electrophoretic behaviour 
of twenty-three amino-acids and 
twelve oligopeptides at pH 2:0 
(4—0) and pH. 9-2 (D). 

At pH 2-0 (A) the positions of 
some compounds, both absolute and 
relatrve to each other, were found 
to be in di t with those re- 
ported previously by Kickhofen and 
| Westphal? ; for example, trypto- 
phan, serine, proline and tyrosine. 
In the case of glycine, glycyl-glycine 
and diglyoyl-glyoine (B and O), the 
pH of the buffer solution appeared 
| to be very critical, as between pH 

2-9 and 1-8 the migration-rate of 
| glycine increases rapidly with de- 
creasing pH. On the whole, migra- 
tion-rates of amino-acids were faster, 
go that they could be separated in 
about one-third of the time reported 
by Kickhdfen, whereas comparable 
peptides &bout the same 
iine. Separation at pH 9-2 offers 
additional differentiation between 
methionme and threonine, tyrosine 
and aspartic acid, cystine and glutamic acid, etc. 
Fig. 2 ahows the electrophoretic behaviour of 24 
amuno-acids and 18 oligopeptides at pH 2-9. 

Of particular interest are the separation of the basic 
amino-acids (B) within half an hour and the explora- 
tory separations at 200 V./om. of some basic, acid 
and neutral amino-acids within 8-15 min. (D and E). 

Good reproducibility and speed of process have 
made electrophoretic separations very helpful in my 
laboratory for testing fractions of eluate from ion- 
exchange columns during the run. Used as a second 
dimension for Paper chromatograms, electrophoresis 
has provided itional and often decisive informa- 
tion on the identity of components of mixtures 
derived from plant 4 

Thanks are due to Mr. H. C. 8. de Whalley, direotor 
of research, for encouragement, to Mr. 8. D. Gardiner 
for valuable suggestions for the design of electrical 
equipment, and to the Directors of Tate and Lyle, 
Ltd., for permission to publish this communication. 
D. Gross 
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Xylanase In the Soll and the Rumen 

Ix connexion with experimenta on enzymatic 
decomposition of wheat straw xylan!, the xylanase 
activity in the goil has been investigated by a method 
very similar to that of Hofmann’. To 5 gm. of air- 
dry soil in 60-ml. Erlenmeyer flasks were added 2 ml. 
of toluene, and, after 10 min., 5 ml. phosphate buffer 
(pH 6-5) and 5 ml. xylan solution, or 6 mL water 
in the blanks. The sto flasks were placed in 
en incubator at 87°C. and shaken now and then. 
Samples were taken out by moans of & pipette and 
oen: end reducing power was determined in 
gs il sacan i fci, E c 

lee were taken from unfertilized, artificially 

and farmyard manured plots in fertilizer 
pilose at Danish Government fleld experiment 
stations. 

The xylanase m he found to vary with 
the manuring and the d of crop. The activity 
was amallest-mn the unfertilized plots and greatest 
in the farmyard-manured ones. The variation caused 
by the crop was, however, much larger; the xylanase 
activity was three to five times greater after a crop 
containing xylan (wheat) than after & crop containing 
no or httle xylan (beeta); but the same order was 
observed within each set of læ (plote), activity 

fstertrlad ana, iron es Vd OS 


Recent investigations have shown that a correlation 
exists between the activity of soil enzymes (saccharase, 
urease) and fertilization or manuring especially with 
nitrogen‘, and biological activity of the soil aa 
determined by production of carbon dioxide’. 

pee E ee ae 
2-2 per cent) from an unfertihred plot with low 
xylanase ity were incubated i beakers for 
fifteen days at 25° O., with addition of : (a) powdered 
wheat straw in amounts from 0-2-0 per cant, (b) 0-5 
per oent xylan, mannan, starch, oelluloee, xylose, 
arabinose or glucose. 10 per cent water and 0-05 per 
cant ammonium nitrate were added in each case, and 
evaporated water waa restored during incubation. 





0 05 10 10 
Peroentage wheat straw added to soil 
Wig. 1 


pe 
Fig. 2 
Xylanase activity tn soll after Incubation with [neressing 
ae Missa WC poe eret wheat FOR 


Xylanase activity in rumen liquid af different pH. 
Fig 3. nye ged hquk lower “ourve, imis fires 
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The xylanase activity increased six times duo to f 
incubation with xylan, but only 1:3 times with ^t 
other carbon sources (except straw); the rosu 
found in soil incubated with wheat straw are see 
m Fig. 1. 

The amount of xylanase in the soil appee 
ee oe Re 

mposed in the soil giving rise to an &eoelerat 
excretion of the adaptive enzyme xylanase, bead: 
an increase of the microflora, provided that suffice 
available nitrogen is present. The small rise in xyla 
sgo activity observed on addition of non-xyle 
carbon sources may be caused by a general inaree 
of the microflora. 

Xylanase activity in rumen content. Material large 
consisting of straw was taken from the rumen of 
newly slaughtered cow. Juico was expressed fro» 
this material by means of a fruit press and centrifuge 
to give a liquid almost free of bacteria ; part of th 
liquid waa filtered through a bacterial filter (Jena gla: 
filter 1145), and ite xylanaeo activity was measure 
im the followmg teat-tube 
with 1 ml. of oon or dad Jquid. 1 El « 
phosphate buffer (pH 6-2), 2 ml. of 1 per cent xyla 
solution, 0-5 ml. toluene were incubated at 37° O, 
and reducing power was determined’, Fig. 2 show 
the xylanase activity at different pH. es. Th 
bacteria in the sediment from the centrifugation wer 
separated from moat of the impurities, washed an 
poms in soetone. 10 mgm. of this powde 

almost the same xylanase activity aa 1 ml. o 
the liquid. 

The xylanase in the sol and the rumen conform 
in respect of pH and temperature optimum.with th: 
xylanase from pure cultures. The reaction product 
have been isolated and determinéd on paper chromato 
grams, and xylose, Ea xylotrioge, eto., hav 
been observed, as in studies with xylanase fron 
pure oultureg!. 

A more detailed account will appear later. 


H. BenENSHN 


Btate Laboratory of Plant Culture, 
of Baoteriology. 
Lyngby, Denmark. 
March 10. 
Mr ee Nature, 17%, 90 
'HÁ H,e«aL, Biochem. S$. 174 (1051 EB and» 
TAN 3288, 174 (1051) ; 394, 125, 


* Bomogyl, W., J. Biol. Chem., 160, 61 (1045). 


* Sohedfer, F., and Twaohtmann, E~ £. PAensenernd. , Ding., Bodonk., 
oR, 158 (1088). 


! Beegerer, A., £. PfansenerndA,, Dung., Bodenk., 61, 251 (1953). 
* Mashtakor, B. M., a al., Dok, Akad. Nauk. 5.5.9.8., 99, 141 (1054). 
Abatr., Chem. Abst., 40, 1254 (1955). 


Auxotrophic Mutants of Pseudomonas 
aeruginosa 


AUXOTROPHIO mutants of a strain of Pseudomonas 
aeruginosa were isolated by Loutit! UM 
treatment &nd using & modiflcation of the 
isolation technique devised by Davis’ and aid Toce, 
and Zinder*. An attempt was made to repeat this 
work using e new strain of Pseudomonas aeruginosa ; 
but from a series of ten experiments only one &uxo- 
trophic mutant was isolated. A further thirty experi- 
ments were oarried out on this new strain, using 
ultra-violet irradiation instead of K-rays and loy- 
ing the game isolation technique. From theo thirty 
experiments only eleven mutante were isolated, 
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ting leas than 0-2 per cent of the total 
Notice ceamhined, Six of the eleven mutants were 
olated in one experiment ; but five of these had the 
nutritidnal 


le reasons for the inability to isolate 


f genetic exchange, which could occur either as & 
sult of sexual fusion or some 


ame inoculum in half the 


centrifuged, 
zd er nnd ee e 
"Rig tho medium doviged by Doris ies prepared 
vis and Mingioli*, 


wing the medium devised 

rhioh would not dopo of the mutants. 
Whe plates were in for 24 hr. and the number 
xf prototrophic colonies counted on the plates 
noculated with the mixed and those moocu- 
‘ated with the control growth of each mutant. The 


results of these experiments are shown in Table 1. 


Tahle 1 
welt = eee 

Orcas Total controls 
B x B=- 1mL 
Ba x B- ETEEN 
iT Boe zi BH. 
B x B. 1,381 vic un 
Bet X Bor ? 
- um meihiontneieem ; aiB AA 


* This result was obtained using two mutants isolated in subsequent 
experiments, 


Sinoe the number of 
greater on the plates inocula 
mutants than those inoculated separately with in- 
dividual mutantas, there was some justiflostion in 
Seeing ARAM Dreose cor GERO. AROE cools 


"in the isolation method, genetic transfer could 
ee ce ee 
immediately after irradiation and $hus prevent the 
isolation of the mutants. To overoome this diffi- 
culty, the technique of Adelberg and Meyers! was 
adapted. In this technique the cells were incorporated 
in minimal agar after irradiation and incubated for 


laboratory 

and Oampbell‘. 

Using the Adalberg and Meyers technique, rela- 

tively high numbers of mutants were isolated m three 
experiments as shown in Table 2. 

Theee regults showed that the penicillm-isolation 

technique waa satisfactory for isolation of mutants, 
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Table $ 
Number of Total number of colonies examined 
mutants after peniallitn treatment 


TO 
170 
170 


isolation work, two mutante, B,/* and B,,™, were 
Half the cella of 


trols. This amount of genetic 
in conjunction with the fact that all mutanta do not 
survive the penicillin treatment would probably be 
sufficient to prevent the isolation of mutants. 


J. B. Lourrr 


*Toterbere, J., and Einder, D., J. Amer, Chem. Soc., 70, 4307 

* Davis, B. D., and Mingioll, B. B., J. Beat, 60, 17 (1950). 

1 Adelberg, H. A., and Meyen, J. W., J. Bact., 85, 948 (1088). 

"Morgan, J. F., and Campbell, M. H., J. Biol, Chem., 160, 337 (1047). 

Mode of Cleavage of the Eggs of Hydroldes 
norvegica in the M rranean 


Ix a recent paper, ib was pointed out that the 
oy tee indeed dee Hydroides norvegica 
vage patterns 


Kristineberg Zoological Station (near FiskebAckakil), 
on the weet coast of Sweden, Wolaky found the early 
an earlier obgerver, 


visit to. Naples in April 1954 and the hospitality of 

the Stazione Zoologica, for which I am greatly 

er mee 
Mediterranean material. 


the relativo poeition of the cleavage 
ier’s finding that the cleavage is ortho- 
be 


type ín the 16-cell stage, as described by Soulier, 
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Coy a a elei must pe eye before statistical evidens 





930, 
& b c 
Fig. 1. Cleavage ot Hydrosdes 1n the Mediterranean 
Gulf of Maple de): prophe ier spirality and polar 
Of hiadtoeneres end Ur aii ege iei 
(In both cases it u labelled G which seems to 


the 
have drifted ‘out of place’) 


pens take plgoe. Nadel there is evidence that 
relative to each other, and sometimes ther odnfgura- 
tion is quite irregular (of. Figs. 1b and c). 

_ Concerning the inequality of the cleavage, the 
difference between North Sea end Mediterranean 
eggs is also lees striking than assumed on the basis of 
Boulier’s categorical statement (ref. 2, p. 1662). The 
1/8-blastomeres of Hydroides are alightly un 
even in the North Sea (ref. 1, Table 1), and ore 
the differense between the North Sea and Mediter- 
ranean material ia rather one of degree than of 
category. 

anne Gh share Islas Heat peii 
a of camere tucida drawings of eggs in the 
8-ooll stage, and the resulte are given in Table 1. (Tho 
results are in the same arbitrary units aa used for 
the North Sea material, one unit bemg approximately 
9u.) A comparison of these date with those for North 
Bea egga (ref. 1, Table 1) shows that the inequality 
of the cleavage ia samewhat more pronounced in the 
Mediterranean tban in the North Bea material. In^ 
the North Sea the size difference of sister blastomeres 
ranges from 0 to 20 per oent and is on the average 
6-5 per cent. (In my earlier paper’, this figure is 
given erroneously aa 3:5 on pp. 848 and 347, but 
the correct value oan be obtained from the data of 
Table 1 on p. 348.) In the Mediterranean, on the 
other hand, the size differences vary between 0 and 
39 per cent, and the average ia 16-8 per oent, that is, 
24 times the value for the North Sea eggs. This is & 
definite indication that the cleavage is somewhat 
more unequal in the Mediterranean than in the North 
Sea material. However, it is rather dificult to treat 
these data statistically and to express exactly the 
degree of the inequality of cleavage or the signi 
of ite difference in two or more lations. For this 
reason. the difference between the Medrterranean and 
North Sea material as regards inequality of the 
cleavage cannot be considered aa statistically estab- 
lished. Although it very probably exte, further 


Tahle 1 


AAI BIW 
dadda bdb 
QAO LOLOLOLO XB 1 NA 
dacb da d db ob 
-3-4-3-43-1-3-400 ONNA 
Go bo cb cb Go ie b dud be doo 
QOO OL OS OX CX ON O OR OX (A 
dh P Go da do db b e b db 
AQAA ON 
,"diddoib b co db ca rh dae 
AWWAAANIMAAAN 
da da da ch ch ch 1b db dx ch Gu bb 
JON CB OX QD CD -3E 1 OR 
db h wh è doc db b 
GO OO 0 O OO 1x 
QD €x C be bo cb ch sb pe ch e do 
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Demonstration in vivo and in vitro of 
Peristaltic Contractions In the Portal 
Vein of Adult Mammals (Rodents) 

Iw previous investigations evidence has beer 
produced of & spontaneous peristaltic activity r 
veins of the hepatio portal system of chick embryo 
and newly hatched chickens and of adult goldfinche 
and in the portal vem of adult mice’, cultivate 
in vitro. In the latter the contractions are ver 
powerful and of very high frequency (up to 70 pe 
min.), and activity continues for & long time (up t» 
more than two weeks without washing or renewa 
of the nutritive medium). 

In oontinuation of these investigations a simila. 
peristaltic activity has been observed in the porte 
vein of albino rata and guinea pigs, explanted $n 
vitro : in the former a frequency of contraction up t 
35 per min, in the latter up to 20 per min., have been 
recorded. 

With the aim of ascertaining whether this rhythm- 
ical contractile activity occurs elso in the vessel én 
situ in the living anımal, I have made some observa- 
tions on albino mice and rats. 

For this investigation the following technique has 
been employed. The animal is anmethetized by 
ether and laparatomized ; the liver 18 lifted up and 
tho duodenum displaced to the left, so that the portal 
vein is The field ia continuously irrigated 
with a physiological salt solution at 38?-89* C. and 
a coverslip is placed over 15, care being taken not to 
bear any preegure upon the vessel. It is thus easy to 
observe rhythmical contractions of the portal vein, 
with a propagation of the contractile wave in the 
direction of the liver and & frequency up to 80 per 
min. in the mouse, up to 14 per mm. in the rat. 
In the state of relaxation of the wall, it is possible 


to recognize on ita surface one or more ali indenta- 
tions, which correspond to the spiral fold. projecting 
into the lumen, which has been in the 


portal vein of these and other magmmals':t. 

If the animal is killed, for example, by administra- 
tion of a large dose of ether, the peristaltic activity 
persiste for gome hours with remarkable intensity ; 
indeed, the activity oan be studied more easily, as the 
respiratory excursions of the dis, which oeuse 
rhythmical movements of the liver and of the vessels 
attached to it, no longer interfere with observations. 
After the death of the animal a frequency of the con- 
traction up to 52 per min. in the mouse and up to 
sat ree en ie e been recorded. 

an hour to one hour after death it becomes 
poesible, owing to the sedimentation of the blood 
cells and the transparency of the plasma and of te 
venous wall, to perceive within lumen, in the 
phase of relaxation of the vessel, the ‘spiral fold 
already mentioned; during the contraction of the 
vem the spiral fold seems to be incorporated in the 
wall, so that it becomes for the moet invisible. 

The function of this fold, as well aa that of similar 
spiral structures projecting into the lumen described 
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within the portal vein of other mammalian species**, 
a probably, according to Bamett, to mix the various 
streams of blood that enter the portal vein, o that 
ho different lobes of the li can all receive the 


natter of fact in these animals spiral structures are 
oarti 


voin, ib seems safe to assume that it plays e part in 


the propulsion of blood towards the hepatio capillary 
bed. 
Further researches in this direction are in progress. 
G. ATTARDI 
Institute of Histology &nd 
General Embryology, 
University of Padua. 
Feb. 27 


1 Attard!, G., and Attardi Gandini, D., Bapertentia, 11, 37 (1956). 
* Attardi, G., Beperientia (In x 


Rust Resistance In Sunflowers (Helianthus 
annuus L.) 


Ruer (Pucoinia heltanihé Bohw.) is a major hazard ` 


to sunflower production in @ number of countries. 
The area devoted to sunflowers for edible oil in 
Canada, all in southern Manitoba, was reduced from 
-60,000 acres in 1949 to 8,500 in 1952, largely because 
of losses from rust. The Argentine crop was severely 
damaged by rust in 1952-53. In Peru, where sun- 
flowers were grown for fodder, rust has practically 
eliminated the crop. The search for rust resistance 
is therefore & prime objective in sunflower breeding. 
The present communication is & reliminary report 
on resistance which has been Torero in the 
Canadian sunflower investigatione. 

Three sources of rust resistance have been recog- 
nized to date. The first resistant plant was found 
in 106) 15 an Pi PY dare of the natural crosa, 
Sunrise x Texas Wil 
Seedlings from selfed seed of this plant ved reši 
ant to rusb when inoculated in the use. Field- 
grown planta of the progeny were used as male 
parents in croaes with rust-susceptible inbred lineg 


besis of agronomio type from 1,500 linee, averaged 
only 9-6 per oent rust infection in the Held compared 


different single-pustule isolates of rust. On the basis 
of reaction type, 70 per cent of the progenies showed 
registanoe. six ies were grown in 
isolation and allowed to interpollmate to produce 
the recently licensed rust-reastant variety Bedoon. 
Several inbred lines from the same source have 
uniformly low rust infections, in some cases leas than 
1 per cent when susceptible check plante have 
10-90 per oent. 


Annual, in a field n vx 
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The second gource of rust resistance was one large 
plant discovered in 1951 m the F, ird of the 
natural cross California Oilseed x Texas Wild Annual. 


When eleven seedlings from open-pollinated seed of 


few pustules, and four had one or & few pustules on 
most leaves. 
which were free of rust. 


to show high 
Sunflowers with 


the greenhouse with a field collection of rust, con- 
tained twenty-five resistant and twenty-four suscept- 
ible seedlings. Eleven third-generation selfed pro- 
genies, each with eight to fifteen plante, were grown 
in the fleld. One progeny had 1 per cent or leas rust 
on all planta; two ies had 2 per cent or lee ; 
and seven p j 5 per cent or leas. Adjacent 
le planta had up to 90 per cent infection. 
The first two of the three sources of reaistanoe are 
assumed to have been derived from wild Helianthus 
annuus L, on the basia of plant typo in the i 
populations, and because of the ce of other wil 
anual sponi OE Hela EMEND TE of Renner, 
Texas, w. the seed originated. As the rust-resistant 
H i plant came from open-pollinated seed produced 
at er, it may also have derived ite resistance 
from the wild H. annuus. Although wild forms of 
H. annuus oocur over a large part of the North 
American plains, including the gunflower-growing 
region of Canada, no rust resistance has been recog- 
nixed from any location other than Renner. 
Studies are now in progress to determine if the same 
genes are involved in all three sources of rust reest- 


Enric D. Porr 
Experimental Station, 

Ge ee Farms Service, 

Department of Agriculture, 
: Morden, Man. 
W. E. BACKSTON 

Plant Patho Laboratory, 

Canada Depart t of Agriculture, 


Feb. ion 
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Termination Reaction in Vinyl Polymeriza- 
tion: Preparation of Block Copolymers 
Taa nature of the termination reaction in vinyl 

polymerisation, that is, the question of dispropor- 

tionation or combination of polymeric free radicals, 
hag been the subject of controversy. A number of 
methods have been used for distingui between 


osmotic preesure and end-group analysis, or on rela- 
tions between rate and molecular weight date. In all 
these cases the extremes of 100 per cent dispropor- 
tionation of radicals and 100 per cent oombination 
give rise only to a difference of a factor of two m the 
appropriate quantity which 1s compared with ex- 

+. These methods have been applied to oom- 
paratively few monomers, and resultas obtained by 
different groupe of workers have not always been in 
agreement. We therefore thought it worth while 
to attempt to devise an ind dent method of 
‘general application which would be more sensitive 
in its distinction between combimation and dis- 
proportionation. We now wish to describe briefly 
the method which has been developed and ita appliog- 
tion to four vinyl monomers. 

The method depends on the use of an initiator 
contaming functional groups so arranged that every 
free radical produced contains one such group. If the 
conditions of polymerization are such that abam 
transfer to monomer, solvent and polymer is neg- 
ligible, each growing radical will carry one functional 
- group at ita inactive end; hence the final polymer 
'. molecules will have a functional up aithar at one 
or both ends, depending on ther termination 
occus by disproportionataon or combination of 
radioals. (The argument so far 1s identical with that 
employed in methods involving the use of lebelled 
initiators.) The two types of polymer may readily 
be distinguished by reaction with en equivalent of a 
bifunctional reagent capable of linking the polymer 
molecules by their terminal functional groupe. If 
termination occurs exclusively by disproportionation, 
the polymer molecules oan only be joined in paira, 
go that the number average degree of polymerization 
can increase at most to twice ite initial value (negleot- 
ing the molecular weight of the ligand). On the other 
hand, if termination occurs exclusively by oombina- 
tion, theoretically aJ the polymer molecules could 
be joined together, and under suitable conditions the 
degree of polymerization would be expected to morease 
to much more than twice the initial value. Both 
types of behaviour have been observed. 

One initiator employed was y -azo-(y-cy&no-n- 
valeric acid), which decomposes thermally to yield 
radicals of structure, HOOO(GH,),0(OH,)CN. After 

p and purification of the po 
`. by repeated precipitation, the carboxyl content was 
estimated by titration. A sample of the polymer was 
converted into the corresponding acyl chloride by 
treatment with thionyl chloride, the exceas of which 
was then removed in vacuum. Coupling was carried 
out in methyl ethyl ketone solution at 90° O., using 
1:6 hexane diol or 1:10 decane diol. After pro- 
orpitating and drying the polymer, ita intrinsic 
viscosity wes xeasured and compared with the 
original value. Some resulta are shown in Table 1. 
In each case we have taken l/a = 1:40, « being ths 
Houwink constant. 

The results show that chain-termination occurs 
substantially by combination in the case of styrene, 
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Table 1 
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and by disproportionstion with the other monomers 

Our conclusions agree with those of Mayo, Gregg mu 

Matheson!, Baysal and Tobolsky* and Bevington 
Melville and Taylor for styrene, and with Bevingto» 
e$ al. for methyl methaorylate. 

The use of initiators of the type described, togethe 
with suitable coupling reactions, obviously enable 
a large range of blook copolymers to be prepared in t 
simple manner. For example, a block copolymer o 
styrene and methyl methsorylate in which the mole 
cules contain one block of about a hundred unite o* 
styrene between two blocks of methyl methacrylak 
each of approximately 120 unite has been prepared 
in the pure state, free from the t polymers. 
These preparations may be up without 
difficulty. 

This work is being extended to other monomers 
and to different conditions of polymerisation, in- 

the use of other initiators. We to 
& more quantitative treaimenb 

Eum ORE S W. A. Waters, of the Dyson 
Perrins . Laboratory, Oxford, for FP us with 
practical details of the synthesis o '-azo-(-oyano- 
n-valerio acid). 

O. H. BAXYOED 
A. D. Jumxrss 


B As and Matheson, M. 3., J. Amer. Chem. 


, J. Poly. Soi., 8, 539 (1953). 
"Anis Ta Me, J. Amer. hem, Sot., 74, 2027 (1052). 
. and Taylor, R. P., J. Poly. San 





Density of Amorphous Polyethylene 
Terephthalate 
POLYETHYLENE terephthalate can be melt-spun 


and afterwarda hot-drawn to form continuous filament 
yarn! marketed under the trade name of "Terylene'. 


lymer: In the quenched or spun form, it possesses a very 


low degree of molecular orientation, and the X-ray 
diagram shows a characteristic amorphous halo with 
no evidence of teflexiona. The density 
of this amorphous form is 1:885 gm.[o.o., whereas 
the calculated orystallite unit-cell denarty ig 
1:455 gro.jo.o.*. With the onsed of arystallmity, 
indicated by an increase in density, ee ed 
arystallite reflexions in the X-ray diagram, and 
idein ie bribtienes o^ the a abe orit 
ous halo in the X-ray diagram disappears and henoe 
no X-ray estimate of the degree of crystallinity is 
It oan, however, be estimated fram the 
ratio of the infra-red absorptions in the 898 om. 
and the 875 com! banda’, and from the density. 
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ity, the 
co ding densities of the 
ipie Mis region have been cal- 
culated for drawn yarns produced 
under a wide range of conditions 
and are given in Fig. 1. This 


decreases wi 
amount of orystallinity, and falls 
orystallinities : 


drawmg, delay the reduction in 
density. At the lowest hous 
dengities, needl voids &p- 
pear &t the centre of the fllament 
without any discontinuity in the 
curves, suggesting that similar 
voids of submicroacopic size may 
exist at higher amorphous den- 
sities. 

It is thus concluded that the 


s9 d 99 microscope and low-angle X-ray 
resulte. 


former ia in better agreement with the infra-red 

lini mita. 
A. B. THOMPSON 
D. W. Woops 

Imperial Chemical Industries, Ltd., 

""Terylene" Council, Hookstone Road, 


Harrogate, Yorks, ^ 
March 9. 
* X. ML, “Fibres from Polymers", edit. B. 
un c t ke f 1954). ELTON 
* Bunn, O. Wo, qi ibroe from Bynthetlo , edi. by B. AM, 





Acid Character of Some Phenolic Resins 
in Relation to their Structure 


calculated from the formule, O,H,(0H)(OH,),.. 
OH(OH)(GH,).4, and O,(OH),(0H,),4, of ihe 
repeat units contained in the three resins respect- 


ively. " 
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` Titration with a dilute base, for example, dilute 
potassium hydroxide, revealed additional inflexions 
ab lower pH values, as can be sean from Fig. 1. 
Phenol f: showed an inflexion at pH. 10-3. 
The acidity calculated at this inflexion was only 
about 57:0 m.equiv. per 100 gm. Resorcinol formal- 
dehyde gave two inflexions corresponding to acidities 
of about 58-0 and 115-0 m.equiv. per 100 gm. 
Three inflexions were found in the case of phloro- 
glucinol formaldehyde, indicating acidities equal to 


55-0, 110-0 and 162-0 iv. 100 gm. These 
values were found to ba independant of the particle- 
sizés of the resins and they were obtained, subject 
to variations of leas than + 2-0 per cent, aa often 
as the resins were with an acid or an alkali 
as the catalyst, and with any molecular ratio between 
1-5 and 8-0 of formaldehyde to the phenolic 
compound. ; . 
The oatephoretio velocity (in cm./sec./volt/om:) of 
the resin particles, when plotted againsó added 

teagium hydroxide, showed a maximum oorrespond- 

to each inflexion (see Fig. 1), the second and the 

third inflexion of phloroglucinol formaldehyde being 
covered by a flat maximum. The potassium ion aot- 
ivity of the suspensions measured with the help 
of olay-membrane electrodes! also showed 
changes corresponding with the inflexions in the p 
curve. 

These inflexions are therefore real. They indicate 
the neutralization of hydroxyl which, &ppar- 
ently, have a stronger acid character the majority 
of the hydroxyl groups present in the resin. It is 
possible that some benzene nuolei are not attacked 


` at all three points by the formaldehyde, and if one 


assumes that the ‘strong’ hydroxyl groups are 
attached to such nuclei, one readily sees why, as 
noted above, the number of additional inflexions is 
the same sa that of hydroxyl groups present per 
benzene nucleus. The amount of acid neutralized 
at the last additional mflexion beara to the total 
qu of phenolic hydrogen a ratio which varios 

"1:18 to 1:15 m the three resins, and this indioates, 
in the light of the above assumption, that one in 


80 120 
Potasstum hydroxide (m.equtv./100 gm. renn) 


i velocities (O.V.) for: n 
Fig. 1. Oataphoretlo (0.¥.) w pe MIA (2) 


Pacing! Me Tae (0) : (4) phenol fi 
= rer pe perder (enel nemaidehrde ree ion 
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about fifteen benzene nuclei is not attacked at a 
three pointe by the formaldehyde. This. alig} 
deficiency in croes-linking does not make an appre 
ciablo differenbe between the total quantity e 
phenolic bydrogen actually found on titration ‘am 
that calculated on the assumption that complet 
croes-linking had taken place. 

Additional inflexions similar to those Teporte 
above bave also been found with several other typ 
of solid condensation polymers. Details and fulle 
discussion will be published elsewhere. 


MrrRA 


R. P. 
B. 8. Dusa . 
ai iei of Chemistry, 
, niversity of Delhi. ' 
Delh:. 
Jan. 21. 


1 O. B., and Bergman, W. H, J. Amer. Chem. Soo., 68, 101 
(1041). 


A New Class of Compounds containing 
the Penta errate Group and an 
npaired Electron 


Reomwr work in this Laboratory has establishec 
the existence of a class of compounds containing 
anions of the general formula [Fe(CN),R,NE]+ 
Here R is an aromatic nucleus which may carry 
certain substituents and R, may be a hydrogen atom 
or an alkyl group such as a methyl or an ethyl radical. 
The dot over the nitrogen atom in the formula 
represents an odd, unpaired electron which, for oon. 
venience, is shown associated with a nitrogen atom. 

The sodium salts of many of these anions are very 
soluble in water and give rise to intensely coloured 
solutions. The maximum extinction ooefficianta are 
often comparable with those of dyestuffs. Thus 
the logarithm to the base 10 of the maximum 
extinction coefficient in the visible region of the salt 
Na,[Fe(CN),HNC,H,OH] prepared from p-amino- 
phenol is 4-29, which may be compared’ with values 
` of 4-5 and 5-0 for malachite green 
and orystal violet respectively. 
Several of these compounds (for 
example, that derived from. p- 
aminophenol) are relatively stable 
and have half-lrves of many days 
in aqueous solution in the presence 
of arr. 

The solubilities of the salta 
of theee anions are generally sim- 
ilar to those of the oorrespond- 
ing ferrooyanidee ; but the groups 
R and R,-have some effect -on 
the solubilities. As several of 
the heavy-metal salts are insoluble 
in dilute aqueous acetic acid, and 
as many of these salta are po- 
tensely coloured solids, it 18 prob- 
able that solutions of the sodium 
salis of these complexes will find 
application aa colour reagenta for 


t 
E 
T 
3 
E 


E 


paper chromatography. 
complexes oan be made 
conveniently allowing the ap- 


propriate aromatic amine to react 
with a faintly alkaline solution 
of disodium pentacyanoammino- 
ferrate, that is, with the salt 
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-LFe(CN)NH,;] For example p-ammophenol 
acta with thw salt to give the “anion 
‘el (ON), HNC,H,OH]*; but many amines give & 
ore complicated reaction. Thus aniline yields the 
don [FeU(CN),HNC.H,NHO,H,4]*, identical -with 
at obtained by the reaction of p-ammodiphenyl- 
«aine with disodium pentacyancammmoferrate. 

Although the iron in these compounds is in the 
valent state, yet strong Teducing agents (for 


exes and release the corresponding amine, RR,NH. 
aig reaction provides a method for the identifloetion 

the organic radical in a complex. For example, 
duction of the complex prepared from aniline yields 
&minodrphenylamune and not aniline. 

Unique syntheses may be carried out with the aid 
‘these compounds. For example, p-&minodrphenyl- 
nine oan be prepared directly from aniline, and 
: T-dimethylphenazine (Chemical Society Number- 
g System) oan be made m 40 per cent yield from 
toluidine ın a single step. 

Full details of the preparation and behaviour of 
«eso substances, together with evidence of their 
ruoture, will be published elsewhere. The work 
woribed hae been carried out as part of the research 
-ogramme of the Chemistry Research Board, and 
iig communication ia published by permission of the 
«irector, Chemical Research Laboratory 

j E. F. G. HunrsGTON 

shemicel Research Laboratory, 

' Teddington, Middlesex. 

May 8. 





wA New Model Material for Photoelasticity 


elatin concentration, glycerine content and tem- 
erature; the recommended working range of tem- 
erature is 14°-19° C.*. In the tropics, the gelatin mx 
4 very weak elastically at room temperature, whereas 
gar haa proved to be more stable. 

I have used agar as the model material for photo- 
Mastio experiments. This material is , easily 
vailable, and very widely used in preparmg solid 
aedia for bacteriological work ; and the models can 
f this material has been calculated fram the fringe 
ystem obtained, with a model of a circular disk in 
Kiametral compression, and is found to be better than 
«ther plastio substances and as good aa gelatin itself. 

The frmge constant of the material is found to be 
s low as 0:08 Ib./aq. in. /frmge/in. thickness (approx- 
nately) for 2-8 per odnt agar concentration at 29? C. 
«Sing an analyser as the compensator). For 15 per 
ent gelatin models this value is aa high aa 0-14’. 
hough low, the Young'a modulus of about 14 Ib./gq. 
m. for b per cant agar (obtained by loading a free 
«ample without any side support) compares favourably 
vith the figure 6 lb./eq. in. for 18 per cent gelatin. 

An attempt to morease the Young's modulus and 
he strees-optio sensitivity of the material in oom- 
bination with other ingredients is being made and 
he results will be published elsewhere. 

I am much obliged to Messrs. T. Ramasarms and 
}. J. Mohanrao, research studenta of the Bio- 
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chemistry of this Institute, for dis- 
cussions and suggestions m the preparation of the 
model material. à 


Spot Chromatography of Hydraulic Mineral 
Oils using Fuller's Earth 


Tua recent communication by L. H. Bryant! on 
an adsorbent-coated glass technique for circular 
chromatography of eto., was read with 
interest. A rather at method was developed in 
this laboratory in 1948, and various adsorbents were 
tried ; pulverized silica gel appeared to cause some 
alteration (darkening) in certain of the mineral 
hydraulic oils tested, so its use was discontinued and 
ordinary fuller's earth (B.P. grade) used instead. 
This material as & trichlorethylene slurry 
poured on the glaas to form a pool and then rapidly 

off to leave & thin film, which is allowed to 


ultra-violet light from a mercury in quartz lamp 
fitted with a Wood’s glass filter. 
J. E. C. 8SrEINGER 


imental Oil Test Group, 


Research De 
Vickers-Armastro Ltd, © 
Elswick W: 
Newoastle Tyne 4. 
‘ ‘ April 22. 


1 Bryant, L. HL, Nature, 175, $56 (1985). 


A Simple Version of Bragg’s X-ray 
Microscope 


Tun method described by Bragg! for the artificial 
ion of the image of a crystal structure from 
it& X-ray diffraction pattern is of fundamental 
importance in the subject of K-ray optics. The 
experiment, however, requires the use of two accurate 
lenses which may not be available in most laboratories, 
and it is the purpose of the present brief communica- 
tion to show how simpler apparatus can be made 
to serve the same purpose. 

The simplification consists merely in making & small 
diffracting maak. This may be accomplished in a 
number of ways’, but we have found that simple 
photographic reduction of & drawing is sufficient ; 
over a distance of about 2 mm., a photographic plate 
ia often sufficiently uniform for the optical thickness 
to be reasonably constant. Moreover, with a small 
diffracting mask the angles of diffraction are large 
enough for a lens of long focal length to be unnecessary 
for viewing the diffraction pattern. 

The experiment has been carried out as follows. A 


drawing (Fig. 1) was made of the hol weighted 


reciprocal-lattice section of nickel-phthalocyanine. 
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1. Weighted rool -latiioe secon of ‘rhodtum’ phthalo- 
Vig. elgh proce. 


This orystel nearly satisflee the condition that all 
the structure factors should be positive, but a few 
of appreciable magnitude are negative’; these were 
removed by the general addition of a positive scatter- 
ing factor, go that the resulte oo to a 
central atom of atomic number 465 ( ium) instead 
of 28. The spote in Fig. 1 were given areas roughly 
. proportional to the structure factors. At first mght 
it may seam that the areas should ee m 
to the intensities of the ndmg X-ray reflex- 
ions, but this would be so only if the dimensions of the 
diffraction pattern of a hole were independent of the 
aize of the hole; ib can easily be shown that the 
amplitude at the centre of the diffraction pattern of 
& circular hole is proportional to the area of the 
hole. 

The drawing was photographed down directly to 
about 2 mm. diameter on a maximum-resolution 
plate. An ordinary was then focused on & 
hole of 5 mm. diameter, about 10 metrea distant, 


illuminated by filtered light from a eompaot-souroe 


mercury-vapour lamp. When the photograph of the 


bd 





(s) 


Tag. 2. 
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reoiprooal-lattioe section was placed in front of tk 
objective of the telescope, an image of the phthal 
cyanine molecule could be clearly seen around th 
central maximum. An mmproved image (Fig. 2a) wo» 
obtained by covering the diffracting object with 
thin film of cedar-wood oil held in place by & miar 
Boope coverslip. Companson with the calculate 
Fourier synthesis? (Fig. 2b) shows that the image 1 
a reasonable representation of the molecule. 

Although the demonstration is valuable ahiefly as 
teaohing device for those departments that stress tb» 
relationship between physical ties and X-ra 
diffraction, it is hoped also to explore ita usefulnee 
in connexon with the Fourier and Patterson method» 
for general orystal-struoture work. 
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Evaporation of Water from Soll under Fieidii 
Conditions 


Canavan? has shown that, under field condition» 
at Wellesbourne, very amall defloita of soil moistur 
may adversely affect the germination of many kind 
of vegetable seeds and the subsequant establiahmean 
of the crop. Further investigations have shown tha 
the top inah of a seedbed on light sandy loam com 
tains approximately 0-80 in. of water, not all o 
which 1 available for germination. | 

On the basis of laboratory experiments, Penman 
concludes that, under summer conditions, evapore 
tion of water from a bare soil takes place at th 
same Tate as evaporation fram a free water-surfac 
until a certain critical deficit is reached, approxi 
ately 0-35 in. Work during the summer of 195 
at Wellesbourne has shown that several factors ma: 
change the relationship between rate of evaporatia 
from bare soi and from a water-surface. 

A number of undisturbed core 
of soil were taken from a seo? 
bed which was at field capasit; 
and were enclosed in water 
tight  oontainerg. They wer 
then replaced in the Beedbeo 
Similar containers were fille 
with water and were placed n 
the seedbed adjacent to th 
soil cores. All the surfacea wer 
protected from rainfall by : 
movable glass shelter. The rate 
of evaporation from the soil anr 
from the water surfaces wer 
compared by daily weighing o 
the respective containers. 

When the total evaporation 
from the soil surfaces was plottes 
against total evaporation fron 






LI 


- freo water-surfaces, the curv: 
toleta tit showed two distinct stages. D 
@) the first stage, the logs was equa 


to the water-loss; but in th 
second stage the scil-loas becam 
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Total evaporation loss (1n.) 
ngt Relaticnahip between intensity of oraporating conditions 
water loss from soil during the penod when loss from soll 
surface equals joes from water surface 

ogressively leas. Fig. 1 shows the mean daily lose 
ering the first stage plotted against the total loss 
the end of this stage. The duration of the first 
on the intensity of the evaporating 


se sooner did evaporetion-loes exceed 
moisture to the surface by oepillarity, thus re- 
icing subsequent logs by the formation of a surface 
‘ulch of dry soil. " 
As the eve: tion-rate is governed by capillary 
priy as as by evaporating conditions, any 
ail factor which reduces capillary movement may 
ə expected to reduce the evaporation-rate. Field 
cperiments have indicated that differences between 
4o Apparaat POM podus (SS Oe ee uf 
res the relationship between the rate of 
ater evaporation from the soil-surface as compared 

ith that from a water-surface. 
In other experiments it was found that the modi- 
cation of the soil structure brought about by sieving 
„fluenced the rate of evaporation of water from the 
Xl surface independently of the apparent speorfic 
in differences 


cavity of the soil. This may explain 
etween results obtained in these fleld experimenta, 





Fig. 2. Progress of drying tn the top 3 fn. of a seedbed 
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moisture content of the surface layers affected the 
rate of evaporation. 

Staple and Lehane‘ have shown recently that 
the oap movement of water in an unsaturated 
Boil waa by apparent specific gravity and 
moisture content, and they have described a method 
of estimating the rate of capillary movement from 
these two factors. 

Detailed knowledge of the factors influencing the 
rate of capillary movement and a consideration of 
the intensity factors of evaporating conditions would 
enable the overall soil moisture deficit to be estimated 
more accurately than Penman’s purely meteoro- 


ie methods at t permit’. 

addition to the overall deficit, i is desirable 
to know the- progress of drying at various depths 
in order to determine the moisture environment of 
seeds sown in the soi. Fig. 2 shows the progreas of 
drying in the top 8 in. of a seedbed exposed to slow 
evaporating conditions. After three days, the drying 
zone extended to 2 in. in depth, and half the defloit 
was in the top inch of the Beedbed. After twenty- 
one days the deficit was demonstrable to a depth 
of 8 in, 55 per cent in the surface moh, 20 per 
cent in the second inch and 16-per cent in the 
third inch. 

These studies of evaporation in the field are being 
continued, the aim being to establish the relationship 
between apparent speciflo gravity, moisture content 
and evaporation under the yearly oyole of evaporating ~ 
conditions, and to investigate their effect on the 
drying of soils at various ier ines 

This work was done at National Vegetable 
Research Station during the tenure of a Ministry of 

G. Stax 
National Vegetable Research Station, 
Wellesbourne, 


Warwick. 
March 25. 


4 Btaple, W. J., and Lehane, J. J., Canad. J. Agric. Soi., 84, $10 (1964). 


Effect of Temperature and Initial 
Moisture Content on the Heat of 
Wetting of Wood 


Tum resulta of testa by Shipley, Campbell and 
Maas! and Clarke (unpublished results), and algo of 
Research 


(Department of Scientific and Industrial Research)*, 
show that the variation in the specific heat 

of cellulosic materials with moisture content does not 
follow the relation for simple mixtures. | Assuming 
dhs pedifie heat GP tha cellulose to bo we dhangedo Gis 
a specific heat of the sorbed water has been 
to be as high aa 1-8 times the value for 


thermodynamiocally* that if the 
heat of sorption is dependent on the temperature, T, 
the following relation holds : ‘ 


on = pu {moe ton E (1) 


where AH is the integral heat of sorption, defined as 
the heat absorbed when m gm. of sorbate are sorbed 
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by 1 gm. of pure sorbent, and cm, c, and ow are the 
specific heata at constant pressure of the sorbent at 
moisture content m, of the pure sorbent, and of the 
water, ively. Wa&hbe and Naahed* found that 
the heat evolved on wetting dry cellulose decreased 
with ari Increase in temperature, that is, at saturation 
AHT was itive, and they concluded that the 
specific heat of the sorbed water at saturation is 
greater than that of liquid water. 

We have determined the heats of immersional 
wetting of wood samples having initial moisture con- 
tenta, m, ranging from 0 to 0:24 gm./gm. The testa 
were made at three different temperatures 
diio calorimeter of tho type dewribad by diim 
and Kerridge'. Matched samples of 
Se (ie WE Today a ued. So 
experimental conditions being chosen so that wetting 
occurred as rapidly as poesible. The heat of sorption, 


ag = [^ CRI dm, was obtained hy sub- 
. T» 

TARE the calorimetrically measured heat, 
im (uu dm, from the heat of wetting of 

m om T? 
` dry wood. 

The variations of AH with both ure and 
moisture content and of ((AH|0T),,« with moisture 
content are shown in Figs. 1 and 2 ively. The 
results oonfirm the o ions of Wahbe and 
Nashed, the quantitative agreement between the two 
seta of data being quite good since, in both oases, 
the value of (GAH /0T)».5 at saturation is 0-4—0-5 per 
cent of AH for & rise in of 1° C. 

Our results show that the value of (QAH|OT)g m 


decreases with decreasing moisture content. At very ` 


low moisture content its value is xero (within experi- 
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mental error), and this is confirmed by the rem 
of Taylor's isosteric measurements* at low relat 
vapour which showed that the differen 
heat of sorption (@AH/0m)7.» for viscose rayon v 
independent of temperature at all moisture conte 
less than 0-02 gm./gm. ley, Oampbell and Mat 
found that for bleached ite pulp at a moist 
content of 0:02 gm./gm. the apparent specific h 
of the sorbed water, measured between 5° and 25° 
was 1-18, SO Dee ee eee eee 
at any moisture content. From equation (1), 
corresponding value of des at this dnd 
content is 0-0026 cal./gm./°O.; but this devisto 
from vero is within the experimental error of « 
testa. 

The present results clearly show that the eff 
of temperature on the heat of sorption is adeque 
to &ooount for the departure of the specific he 
moisture content relation for oellulosio materi 
from that for simple mixtures. Since the effect n» 
be regarded as being significant compared with « 
perimental error only at moisture contents grea: 
than 0-12 gm./gm., it is suggested that the ener 
of binding of the most strongly held water is relativi 
unaffected by temperature. 

Karamanas E. Kasay 


March 25. 
x jo Camoda, W. B.. , and Maass, O., Cen. J. Res., 1 
3 “Forest Products Research 1968” (HLH 8.0., London, 1964). 
Bar er '""Thermodynamios" (North Holland Pub. ( 
1950). 
1 Wahba, WL, and Nashed, B., Waters, 166, 096 (1950). 
Hirst, W., and Korridgs, 3L, J. Sei. Imsir., 97, 161 (1950) 
* Taylor, J. B., J. Tec. Inst., 48, T157 (1963). 


Fitness of Microcythemics : a Correctior 


I moer apologize for an error I made in & oo: 
munication! about the fitness of microcytham 
heterozygotes, published in Nature by Silvestro» 
Bianco, Montalenti and . I am grateful 
Dr. T. E. Reed (University of Michigan) for pointi» 
out that, in Table 2 of that communication, the 
seemed to be an excess of MM among sibe as oo» 
pared with the theoretical number if calculated fro 
the proportion of Mm among the parente, given 
the communication as 0-101. This query gave n 
ee Capea ot TEQHONE M re eevee ndi 

error 


Actually, in Table 2 the proportion of Mm paren 
should have been given as 0-1496, and therefore tJ 
direct estimates and theoretical values for the f) 
nesses would have to be accordingly recalculate 
However, I do not propose to do this here, beoeu 
a careful examination of the data in the light of tl 
criticiam made by Dr. Reed has convinced me tha 
in fact, the data from which Table 2 was prepare 
were biased by incompleteness of sscertamme 
among parents and even more so among sibs (f 
example, only thoee families with tested childre 
were taken into account, and even in these famili 
not all the children could be tested). 

Penrose’s method for estimating fitness seems | 
be correct only when the gene frequencies have bee 
obtained from date collected with complete ascertah 
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it. Such conditions are very difficult to satisfy 
the case of human data. But perhaps the data 
zen in Table 1 of the previous communication’ may 
. used to give some further information. (This 
blo covers date collected in 1952 as well as 1951; 
- heading to the table should be corrected aooord- 
gly.) The table is reproduced here in an expanded 
mm. 

The distribution of genotypes among the children 
not given here, because it was determined for the 
"51 sample only. Also, as stated in the previous 
smmuniocation, this table refers to campleted families 
«ly, that is, those in which the mother was more 
«an forty years old, and therefore presumably would 
t have any more children. This limitation was 
xeesery in order to avoid having different average 
unbers of children per family ing to the 
fferent ages of the parents. Furthermore, this table 
oludes practically all the completed families in the 
om the observed distributions of family size.) 

In this population, M genes are constantly being 
sb through the death of MM individuals from 
ooley’s disease ; so, if i is to be main- 
„ined, the Mm individuals must have some kind of 
‘lective advantage over the mm (assuming that the 
«utetion-rate ia inappreciable). Taking the frequency 
f the M gene to be about 0-09, corresponding to the 
opulation under consideration, Penrose’s theory* 
i0wB that the fitness of Mm must be about 1-11 
mea that of mm. This assumes additive fitness 
mcluding additive fertility, as shown in the last 
;lumn of Table 1); if the fitness 13 assumed to be 
aultiplioative, almost identioal values are obtained. 
his advantage may result either from a greater 
wrtality of Mm individuale, or from a greater survival- 
ate between conception and reproduction, or to & 
ombination of these factors. 

An estimate of the fertilitioa f", g/ of mm, Mm 
idividuals, i , may be obtained by applying 
xut squares to Table 1, that ia, by minimising 


t m (2f — 4°89)" + (f +g —5:02)8 + (2g — 4:00)? 


0-188" 0.2171 07491 


rhich gives the estimates f' = 2-45 + 0.008, g' = 
«55 + 0-198, covariance of f and g’ = — 0-00842. 
)ther methods of estimation lead to substantially 
he same oonolugionsg?. 

The difference between f and g’ is accordingly 
- 0-10 + 0-22. Although the deviation is in the 
lirection required for producing stebility, it 18 m- 
uffcient in quantity and not statistically significant. 
ion that there is no difference of fertility (true value 
of ff —g’ = 0), or with a ratio g'[f — 1:11 (true 
value of g’ = 11, f = 2-72, f —g’ = — 0-27). 


mrppoee that the gene 
yy & greater survivel-rate 
tuction, or at least that there was such a greater 
rrvival value until recently (for example, possibly 
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acting as a protection against malaria). For date 
on survival, see Montalenti*: a difference of this kind 
has been established for the sickle-cell condition by 
Allison‘. On the second hypothesis, the difference 
in fertility alone would be sufficient to maintain 
equilibrium. With an explanation of this kind it 
would have to be supposed that the fertility ratio 
would differ from district to district to with 


1 HL, Bianco, L, Montalenti, G. and Hiniscaloo, M, Neture, 


Lomé., 14, 301 (1040); Lemos, li, 425 

7 Géndt. kmn., 3, 150 (1084), 

D G., Proc, IXth Int. Oang. Genet, Supp. Oeryologis, 
6, 554 (1951 


“Air Pollution" 


I sHouLD like to direct attention to a statement 
made in the leading article entitled ''Air Pollution" 
in Nature of March 5 dealing with cement kilns which 

ight be misleading. 

to Clauses 48-47 of the Beaver Report 
will show that the matter of dust emission from 
cement works is already subject to the Alkali, eto., 
Works ion Act, 1906, and the Alkali, etc., 
Works Order, 1035, which deal with scheduled 

In 19085, cement works were specifically 
scheduled under this Act, which obliges the owner of 
any scheduled process to use.the best practicable 
means to remove or reduce nuisance. The Act 
requires the processes to be operated to tho satis- 
faction of the Chief Alkali Inspector, and various 


of Research) 
Associated Portland Cement Manufacturers, Ltd., 
Research Laboratories, 
Stone, Greenhithe, Kent. 
March 15. 


Ir is correct that the Beaver Report referred to 
the statements as set oui in Mr. Burke's letter, and 
the Report urged an acceleration of effort in the 
directions desired. It is our view that the comment 
in the was not strong enough. 

A case arose in which reference was made 
in the Report to the pollution emerging from motor- 
oar exhauste. In that case ib was pointed out that 
legislative provision had been made; but that no 
effective action was taken towards abating the result- 
ing nuisance. 

We have in mind a very beautiful part of the 
country in which the amenities of the countryside 
continue to be reduced by emission from cement 
works. A law may exist whereby provision is made 
for action ; but unless the law is observed it becomes 
the nuisance in question be abated. 

Eprrons 
- 
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FORTHCOMING EVENTS 


(Mosting marked with an asterisk * is open to the publia) 
Monday, July 11 —Tuesday, July 12 


BOCUNTY FoR AWALYTICAL ÜENXINTAY (joint meeting of the Bro- 
LOGIOAL PHYBICAL METHODS 


and GROUPS and the Boorrisy BECTION, 

with the MDIMBURGH AND Mist OF Bacrrons of tho ROYAL 
ImrrrrUTA or Y, the Bonner OP ORENIOAL TEDUETAT snd 
the Department of Biochenis&ry, Univer- 


di Ki mw Building, Ten 8)—Meotang on “The 
ow on ‘ 
a as beum 
Monday, July i I—Saturday, July 16 i 
Booty OY CHEXIOAL IXDUWTAY (a4 Birmingham)—Seventy-fourth 
Annual Meeting ~ 


Wednesday, July 13—Fridsy, July 15 
CHEMICAL Soonery (ab tbe Universi Hd ui College of the South West 
of Sopa, Prince )—8ymrpoatum on ''Reoent 
Work on inen ot Wake oat Nitrogen Heteroeyello 
Thursday, July;l4 
Botany (at Huntingdon 
General Meet ng. 


Road; Oibridgo), a) 1.18 p.m Ammo i 
Friday, July 15 

pi i he Wal ier, E em RUD dod 
the Royal Booléty ot of Medicine, 


NUI I aPC Patiala oS 


Friday, July 15—Seturday, July 16 


BarrIEH ASSOCLATION FOR THR ADYAKONAUGURT OF BOIEKCE, DIYJEION 


BoOLL AND DWTERNATIONAL EELATIONS p BSorrxos (Im the 
Washington Singer nan Re d Collage af the Bouth-Weai, 
Hireter)}—OConfermoe qn * Use", 


APPOINTMENTS VACANT 
veto ie tat Mentone TO nego The quin 
TWORGAMIO AND PHYTEIOAL CHEMINTEY— The Registrar, 


ae Gs eph 
Eum or un dE arent Tk AGI 
to Grasaland "The Registrar, Wye College, 
Aiii, Kant (uly 3) B 
Or Ramanan 15 rum DPA ETE o3 Gop 


Felt ot Googe qn Tu is 
Gearon: oni entifis nore ence eames Pur 
postgraduate 


bona doge 
ya ap eri aatar cde e 
and some 


fae or of F- of bi cal subjecta), 
Wille the ints Labour Natonal cal and 
Beientfio (KX), $6 King Street, London, B.W.1, quoting 
FABO (F y 33). 


The Universtiy, Sy ME 

LECTURER IN SOOIAL ANTHEOPOLOGY: 

al Manchester 13 (July 80). em 

natural of and 
ora into the chemistry’ of 


Mida 


The and Bolentifio 
a, 1, quoting ¥.465/54 


ae 


M 


of Bydney, , Aseoolaiion of Universities of 
ter lee y 1 36 Square, W..l 
A 3 
or TRYSIOS, and a LOOTUXEA IN MATER- 
MATIOS at the University of the Witwatersrand, J 
Afrioa—The i of Untveraiides of the Brith 
Commonwealth, Square, London, W.0.1 (Bouth Africa, 
Eor taoma untramity degree in meshantoal 
ing, and ich m aae Ii e 
ND HE IN MECHANICAL EE at the Univerzity of 
Austalla—The Secretary, Amoolation of Untraztties of 


of 
the Briiish Commonwealth, 86 Gordan Square, London, W.O- 


tn EE Ol utes 30). 
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REPORTS and other PUBLICATION 
(nat included in Ure monthly Books Supplement) 
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The a Meta Research gener 1930196 
f : British Mon-Ferrous Metals Research 


Farmers’ Leafst No. € 


Nationa) Inshtate of » 1955. ok 
Committee, Report Fire Besearch with the of t 
Director of Research for the year 1954. is wi+48 D 
(London: H E Biaitonery 1065.) 34. 

of Botentifis and 


Besearch, spare 
for tbe Rat Pp. vill+06+7 
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Tnternatiom 


for 
HLM. Btationery Offies, 19855.) m 


Other Countries 
Publikationer fra det Danake Motecrologiake Insititut, 
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0, 257 (February 17, 1064) Acute Todel 
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c. By Henry A. Pikbury and Axel 4. Olson. 
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DEVELOPMENT IN EAST AFRICA 


Ère report of the Royal Commission on East 
Africa*, appointed in January 1953, with Bir 
ugh Dow as chairman, to examine the measures 
»»esmsary to achieve an improved standard of living, 
cluding the introduction of capital to enable peasant 
wming to develop and expand. production, is a 
aesive document of nearly five hundred pages and 
wnges over a distinctly wider fleld than its strict 
wis of reference oover. The Commission was indeed 
aarged to examine, and where necessary comment 
pon, policy in such related flelds as education and 
ublic health which appeared to it to bear on the 
coblems with which it was primarily concerned, and 
. particular the extent to which existing technical 
aiming facilities are adequate to meet the require- 
tents of extensive industrial development. It waa 
so to consider probable trends of population in East 
frios and to make appropriate recommendations in 
lation to the other problems involved. Specifloally, 
was instructed to frame recommendations with 
articular reference to six topics: the economic 
evelopment of the land already,in occupation by 
se introduction of better farming methods; the 
daptations or modifications in traditional tribal 
stems of tenure necessary for the full development 
f the land; the opening for cultivation and settle- 
ient of land at present not fully used; the develop- 
went and siting of mdustrial activities; conditions 
€ employment in industry, commerce, mining and 
lantation agriculture with special reference to social 
onditions and the growth of large urban populations ; 
nd the social problems whioh arise from the growth 
f permanent urban and industrial populations. 
Even witbout the broad interpretation of ita terms 
f reference—including some study of the historical 
&okground, of the results of past legislative and 
dministrative measures, and an attempt to under- 
xd how East Africa’s modern environment has 
risen—which the Commission has wisely chosen to 
dopt, the report deals largely with details which lie 
utéide the field of scienoe and even of technology, 
iough tbey are of indirect interest to both scientist 
nd technologist and may determine the success or 
dlure of his work in Africa. Nevertheless, in ita 
onsidered unprejudiced. approach, ever more than 
ı its comprehensive grasp and constructive un- 
ihibited suggestions, the report is characterized 
wentially by the scientiflo spirit. Its whole approach 
nd treatment of the problems are in keeping with 
ie late General Smute's plea for the oool, serious, 
antle spirit of science in world affairs m his Sidgwick 
lemorial Lecture at Cambridge more than & quarter 
f a century ago, though in that mterval neither the 
»entiflo expert nor the scientiflo spirit has won the 
lace and influence which Smuts considered necessary 
1 & truly democratic order. 
For that reason alone although, apart from some 
ointe-in the chapters on manufacturing industries 
nd on African labour, particularly relating to tech- 


* Hast Africa Royal Commision 1053-55 Report. (Omd. 9475.) 
p. xiv --482--4 maps. (London: H.M.8.0., 1955.) 17s. OW. net. 


nical education, the chapters on health and education, 
and alternatives to customary land use contain most 
of the material of immediate concern to the scientific 
worker; the main conclusions and the recommends- 
tions and suggestions collected at the end, numbering 
nearly five hundred, will be read with interest by all 
men of science concerned with African problems. 
Not only do they confirm important findings of the 
recent Binns report on education and of Dr. E. B. 
Worthington’s survey of research and soientiflo 
services in East Africa, but they also provide baok- 
ground for the consideration of work being carried 
out by the Colonial Research Counoil, or with the 
agsistance of Colonial Development and Welfare 
Funds or Technical Aid. They indicate how large a 
contribution science can make to African develop- 
ment and welfare, and indeed that, without such 
assistance and æ scientific approach to many of the 
problems involved, these problems are unlikely to 
be solved. 

The Commission does not oversimplify the issues 
or disguise ita belief that many of the problems it 
waa called upon to examine are highly complex. It 
agrees with Sir Philip Mitchell's description of them 
as “oomplex and recalcitrant’. Nevertheless, its 
main Message can be stated quite briefly. Through- 
out most of East Africa agricultural development is 
impeded on the physical side by imadequate or 
unreliable rainfall, by soil deficiencies and by the 
scourge of the tsetse fly; and on present knowledge 
there are few of the exploitable mmeral resources 
which have contributed so largely to the greater 
national inoomes of some other African territories. 
The economic development and prosperity of the 
local populations thus depend im the main on the 
oaprtal and knowledge which are brought to bear 
upon the Imited natural resources rather than upon 
the persistent bounty of Nature. 

Moreover, while the capital, knowledge and enter- 
prise mainly responsible for economic expansion in 
East Africa have come almost entirely from outside 
the territories, the majority of Africans are still ill- 
equipped to face the complex problems confronting a 
people so recently brought into intimate contact 
with Western oivilixation ; and in particular they 
are handicapped by their traditional form of society, 
which has sought ita security and stability in a mode 
of life that has had little specialization on the side 
of production, few opportunities for the exchange of 
goods and few human contacts with the outside 
world. Those responmble for policy in East Africa 
have always been alive to the importance of intro- 
ducing the capital, organizing ability and technical 
skill which progrees requires. They have also been 
alive to the economic weakness of the African when 
confronted by enterprising forces emanating from 
more developed regions, and as part of a policy 
designed "to safeguard and protect the indigenous 
populations & land policy has been introduced which 
preserves the customary rights in land that the 


88 
African has enjoyed; im other direotio 
endeavours have been made to insulate the 
from rigorous external competition. 

This policy, however, oonflicta with the desire to 
create the new income which alone can make possible 
a rise in African lvmg.standards ; and the combined 
effect of a strong resistance to change on the part of 
the Afnoan, modifled by an increasing desire to 
participate m the advantages derived from the ideas 
and practices of the modem world, and of a strong 
protective urge in official policy, has been to create a 
network of restrictions and controls which impede 
the progress it is sought to attain. All communities 
in East Africa face an apparent choice between pro- 
grees and security; but there is no real seourity in 
the institutions which now seem to offer it. What is 
. required, the Commission finds, is to create oon- 
ditions favourable to the exercise of those activities 
which make for progress, and to substitute for 
policies hindering change other policies which will 
facilitate those modifloations of traditional African 
society that will enable the requirements of the 
modern economy to be met. 

In examining the population problem, the Oom- 
miseion accordingly focused attention on the con- 
ditions under whioh the African may participate in 
the advantages that a modern society has to offer, 
concentrating on the possibility of raising income per 
head of population in an environment which perhape 
offers more discouragements than assistance. There 
are no hort cute, and there is no escape from the 
necessity to transform the traditional methods of 
production and exchange if the desired result is to 
facing difficulties; if at times it may appear to be 
lookmg too far ahead, the imagination vision 
of the report are unmistakable, and the real issues 
are laid bare. Whatever reservations may be made 
as to timing, the esential soundness and value of 
the Commission’s ideas and practical suggestions are 
unmistakable, and they are presented with a courage 
and clarity that should commend them to the many 
scientific, workers and technologists who will be 
called upon to play their pert in implementing them. 

Fundamentally, the creation of larger moames per 
head of population means greater emphasis on 
specialized production and greater facilities for the 
exchange of goods and services, as well ag a greater 
mobility of economic resources, so that new forms of 
production become possible. It means greater access 
to supplies of new capital and the acquisition of new 
‘skills and new knowledge; but the Commission 
points out that the essential pre-requisite for creating 
an effective African labour force is the stabilization 
of African labour ard the severance of its ties with 
the reserves. The key to & permanent rise in the 
supply price of African labour is to foster an crease 
in the Incomes of the peasants, whether they produce 
for their own subsistence or for the market. More- 
over, while the Commission believes that African 
labour can be trained to a considerable level of 
proficiency, the low productivity of ordmary African 
labour is not due merely to the lack of technical 
akill but also to euch factors as under-nourishment, 


too, 
ican. 
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poor physique, endemio disease, inadequate supe 
vision and & lack of interest in ordinary econome 
inoentivee. 

If these conditions can. be fulfilled, the fear 
over-population which dominates so much of tM 
contemporary debate may well prove to be illusory 
but their fulfilment will demand not only cours» 
but also a degree of open-mindednees and the reac 
ness to put the general interest in front of section 
intereste that, from the Oommission’s comments t 
such diverse matters ag econoinic developmen 
transport, statistics and research, has often be 
conspicuously absent. In particular, a re-examinatic 
of the whole system of restriction and controls whie 
dominates the distributive system is called for, wi 
the view of discarding those administrative devia 
which serve only to perpetuate an obsolete co: 
ception of self-sufficiency or to promote a section 
interest. Moreover, whether in the fleld of educatio» 
in the supply of credit facilities or in the aoquisitio 
of technical skill, the expenditure of resources : 
they are likely to be most effective ; and there shoul 
not be undue disappointment if positive resulte amw 
slow to appear. 

While the Commussion thinks that & stage has no 
been reached when & more direct contribution fro» 
the African to the development of East Africa is bot 
possible and desirable, it does not believe that am 
appreciable amount of capital for new industri» 
development can convemently be raised from tk 
African population through compulsory saving with 
out imposing unreasonable burdens or doing damag 
to African enterprise and production. No lare 
reservoir of investable resources for rapid industria 


` ization or for investmen? in new social capital exim 


in East Africa, and any substantial amount of ne 
industrial development will depend on the productio 
of increaged income from the land.’ The econom 
cannot afford to provide large and effective induo» 
ments to encourage any large-scale promotion + 
new enterprise from abroad, and public expenditux 
on development projects sbould be concentrated c 
‘objects likely to yield immediate and reasonab! 
certain results in the form of increased inoome, t 
that there will be & larger surplus to devote i 
projects which take longer to mature. It is importa: 
that the public expenditures of the territories shoul 
be closely geared to their respective national moome 

Such considerations imply that land policy mu 
be directed’ towards the removal of those oonditior 
which prevent the available land from being effective) 
utilized and equally towards the creation of oo: 
ditions which will facilitate the application of teal 
nical knowledge, labour and capital in proportior 
suitable over the long period to the generation : 
maximum income’; what may be called individu: 
righte of land tenure must replace the existing trib: 
controls. It is from this point of view that tk 
Colonial development and welfare schemes for Eas 
policy, and the speciflo scientific problems of agr 
culture, forestry, hydrology and the like, should t 
considered. 
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"One of the most useful roles for statistical 
wonlysig," wrote Prof. Ely Devons, in Lloyds Bank 


“eview last year, ‘1s to reveal the implications, and 


'equenbly the consistencies in policy decisions and 
o attempt to ensure that the main lines of policy 
«ce in harmony and not in oonflict." Much in the 
resent report of the Royal Commission admirably 
lustrates that thesis, and the main argument of the 
Whapter on statistios, with its strong plea for adequate 
apport for the Esst African Statistical Department, 
« that some of the political and administrative 
roblems have now become so urgent that policies 
yrmulated on the basis of inaccurate data, or on 
Bbe general impressions of observers with different 
mandards of reliability, may, at the best, be in- 
ffective and, at the worst, dangerous, and that the 
«gular collection and publication of statistical date 
re one means of reducmg or avoiding these dangers. 
Vhile, however, it is of the utmost mmportance that 
he exceedingly limited resources of Hast Africa 
Ehould be employed in the most effective manner, 
mho resources at the disposal of the East African 
Jtatistical Department, alike in finance and qualifled 
«ergonnel, are inadequate for the proper discharge of 
he duties and responsibilities asagned to it, not- 
vithstanding that its work is efficiently conducted. 

Nor is this all. These limitations are intensified by 

he unsatisfactory and uncertain relationship existing 
wetween the Department and the Territorial Govern- 
ments. While the Hast African Statistical Department 
4» the most technically qualified official agency in the 
Keld of statistics in East Africa, and additional 
wexpenditure on the Department would yield far 
mireater benefits if devoted to the Department than 
Mf spread over three territorial departments, the 
Department is so restricted that initiative for any 
wmprovement in the statistical services has to come 
{rom the Territorial Governments. Of this position 
mhe Commission is severely critical, and suggests re- 
soxamination of the position by the three governments 
and by the High Commission. The suggestion that the 
three Territorial Governments should be encouraged 
to build up independent statistical services is firmly 
scejected, and the Commission insists that it is prim- 
warily the relationship between the Department and the 
Territorial Governments which requires clarification. 
It is suggested also that the East African Statistical 
Department should receive & grant from Colonial 
Development and Welfare Funds for the develop- 
ment of its statistioal and research work, in addition 
to the financial support provided by tbe Territorial 
Governments, and that the funds from both sources 
should be provided in accordance with a scheme 
covering several years at & time. 

This is not the only point on which the Royal 
Commission is critical of the Territorial Governments 
or of the East Africa High Commission. Elsewhere, 
asserting that economic policy must be based on the 
assessment of economic potentialities in the territories 
and of East Africa as a whole, it says that develop- 
ment must not be impeded by policies of economic 
self-sufficiency within the three territories. In place 
of the present East African Railways and Harbours 
Administration, tied to the political exigencies of the 


NATURE 


89 


separate Territorial Governments, it recommends re- 
constitution of the Administration aa an independent 
autonomous Railway and Harbours Corporation, the 
share capital of which should be owned by the three 
governments, but which would be empowered to 
determine its rates and charges and operate and de- 
velop as a financially independent concern. It suggests, 
further, the establishment of a Colonial Transport 
Development Fund to finance the construction of 
railways, roads and the inauguration of ar services. 

These recommendations are intended to divorce 
railway finance, management and operation from 
political considerations and from uneconomic terri- 
torial rivalries which undermine the viability of the 
system as & whole. Similarly, the Commission recom- 
mends .the establishment of an East African Road 
Corporation, financed jointly by the East African 
Governments and by loans from the Colonial Trans- 
port Development Fund and managed as an 
autonomous body under the High Commission. 
Again, while in regard to the discovery and develop- 
ment of water supplies, lack of whioh throughout 
East Africe 1s the major factor in preventing the use 
of otherwise productive reeources, the Commission is 
concerned chiefly to secure adequate oo-ordination 
within each territory, it insists that the hydrological 
research required should be carried out under the 
mgis of the East African Agriculture and Forestry 
Research ization. - 

This would involve the water department in each 
territory—oconoerning the organization and staffing of 
which specific recommendations are made—working 
in close touch with the High Commission, the body 
to which the East African Agriculture and Forestry 
Research Organization is responsible; elsewhere 
in the report, the Royal Commision is rather 
critical óf same aspects of the present research 
organiratión. The major technical obstacles to 
agricultural development and the economic use of 
land are the lack of basic data and information, the 
absence of co-ordination in research, and finance. 
While the Commission found that much effort was 
expended on research directed towards the solution of 
the many problems posed by the harsh environment 
and towards the evolution of methods for the more 
economic use of available natural resources, it noted 
a tendency for research to be conducted in water- 
tight compartments, and & general lack of liaison and 
exchange of valuable experience. Our knowledge of 
East African soils is still rudimentary, correct systems 
of usage have still to be evolved for various types of 
vegetation regimes and adequate hydrographical date 
are an essential pre-requisite to the irrigation projects 
which East Africa urgently needa. Moreover, the 
areas of high potentiality are very unequally ds- 
tributed, and in the absence of & regional approach 
the tempo of development will be retarded in all 
the territories at & time when it is imperative to 
accelerate the process. - 

While the Commission thus expects important help 
towards the discovery of better systems of land 
usage from research, ib found great need for & regular 
sequence of experiment from research plot to pilot 
fleld-unit, to representative test-area, and then to 
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rehabilitation and development plan, so aa to 
determine the patterns of usage most suitable for 
each locality. Impressive examplea are cited of 
opportunities for an attack with the resources of the . 
East African Agriculture and Forestry Research 
Organization on problems quite beyond the limited 
resources of a district team. The Commision points 
out, however, that there is some risk that the centri- 
fugal political foroe which pulls the three territories 
apart at present will leave the Research Organization 
too weak financially and too remote administratively 
, to make ita full contribution. There is no alternative , 
basic research station, and the budgeting vote for 
the Organization is subject to considerable risk in 
the legislatures, where few appreciate the importance 
of basio research or the necessity of re-examining 
under tropical conditions knowledge obtained in 
temperate climes. 

While recognizing this danger, the Royal Com- 
Mission sees no solution in the separate financing of 
the Research Organization from Oolonial Develop- 
ment and Welfare Funds, but looks to a better 
relation between the central research institute and 
the territorial departments when the legislatures and 
technical staffs are united in a clear view of the 
objectives. To assist this proceas, it suggests that 
the staff of the East African Agriculture and Forestry 
Research Organization should be strengthened so 
that it can make available for travel in the territories 
soientiflo workers free from basic research Tespons- 
ibilities, who oan specialize in bringing the Organiza- 
tion’s findings to particular local problems. Within 
each territory there should be a special liaison research 
officer responsible for seeing that there is a continuous 
progress from research to development. It is also 
suggested that one of the first requirements: of the 
Hast African territories is a district-by-district survey 
which will describe m factual terms the available 
land, the topography, the soil, rainfall, population 
and means of communication of the districts; the 
Commissiongrecommends the initiation, as soon as 
circumstances permit, of a detailed ecological survey 
indicating the kind of agricultural specialization, the 
appropriate kind of farming aystem and the suit- 
ability of different types of farm organisation. 

There are other pointe of scientific interest in the 
report which cannot be mentioned here. The fore- 
going will, however, illustrate sufficiently the scientific 
and objective approach of the Royal Commission to 
the problem of development and welfare in East 
Africe, ita receptivity to new ideas and the firmness 
and courage with which it challenges customs, vested 
interests, practices and privileges which lead to 
wasted resources or are anti-social in their effecta. 
It will be apparent how closely its findings bear on 
the effectiveness of research already being conducted 
in the region and on proposals for technical assistance 
or Colonial development and welfare. It is a challange 
to promote co-operation and understanding between 
Tacos as well as between Governments, between 
soientiflo workers and legislators as well as between 
* industrialista and settlers; it is also a challenge to 
the goodwill required to implement the rigorous 
reforms advocated by the Commismon. 
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FOOD PRODUCTION IN SOUTE 
AFRICA 


A Survey of the Food and Feed Resources of tl 
Union of South Africa i 

By G. Van de Wall and E. D. Alvord, Jnr. (Pretori» 

J. L. van Schaik, Lid.) 81». 6d. 


AONO the many difficult problems in the Unie 
of South Africa, one of the most important 
that of food production. The population 1s expanding 
in 1951 it was ten millions aa against five millions : 
1918; with the further development of mining ar 
other industries, further expansion seems inevrtabl 
By Western 


in India ; it has a large farming populatio» 
nevertheless it is barely self-supporting in food. Th 
year-books of South Africa give considerable inform: 
tion about crop production in the Union and th 
reserves, and the Food and Agriculture Organizatio- 
of the United Nations has in its food balance sheet 
tabulated the available quantities of human foo 
both home-produced and imported. The presen 
survey is the most complete yet published, givin 
not only more detail but aleo providing for the firs 
time @ reasoned estimate of the output of anme 
food, and therefore ultimately of human food, frop 
the veld. The period covered waa from 1917-18 t. 
1946-47. It was apparently impracticable to brin, 
the survey up to date ;. but.it. serves the invaluabl 
purpose of constituting a reliable standard wit? 
which later surveys may be oom 
The first part of the survey, by E. D. Alvord, deal 
with Irvestock and their products. As the veld oon 
tributes some 90 per cent of the nutrients availabl. 
to the animals, their numbers are limited by. iti 


management. During the perio 
investigated, the average rate of stocking on th 
European farms was about fifteen acres per matur 
beast, the range being from more than twenty or 
the Karroo to between six and ten in the semi-arii 
regions, and leas where the rainfall was higher. Bu 
the is faulty ; considerable quantities 
of digestible protein and other nutrients are not uso 
but are destroyed in the periodic burnings. A mers 
increase in the ity of stooking would not solv. 
the problems because of difüculties associated with 
the long dry season; better management and close: 
linkage with arable husbandry are recommended s 
the way out of the difficulty. 

The arable land is much more productive; it con 
stitutes only about 10 per cent of the land area oi 
the Union yet it contributes more to the nations 
food supply than the 90 per cent of veld. But mare 
‘could be achieved: the yields are lower than ir 
other countries and the author courageously attribute 
mach, of this to inefficiency on the part of the farmers 
Sugar-cane is the one exception: it is “the only 
agricultural orop which is efficiently” in 

But it is practically 


South Africa at present”. 
confined to Natal. 

The second part of the Survey is by Dr. Van de 
Wall and deals with the utilization of food-stufk 


‘and especially the consumption by human beings. 


Estimates of total production and of total 

tities available for consumption show that while the 
total requirements of protein and of carbohydrate: 
were covered there were overall deficiencies of same 
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7 per cent in supplies of calories, 40 per cent in 
nose of fata, and 13 per cent in those of animal 
rotein. The dietary of the European population, 
ho form about 20 per cent of the whole, is con- 
‘derably better than that of the 80 per oent non- 
‘uropean, and the author feels justifled in assuming 
ietary worse than the above figures indicate. 

As in the first section, the facts are fearleealy 
oed, and the author discusses poamble improve- 
aents. The defloienoy of fata and of animal protein 
an be met only by increasing the o t of livestock 
xroduote. It seems remarkable t a pastoral 
ountry like South Africa should produce insufficient 
aest for its rather sparse population. 

The authors are to be congratulated on a very 
useful piece of work which will not only be invaluable 
o later mvestigators of agricultural economics but also 
tives clear indications to the agricultural staff as to 
he directions in which improvements should be 
made. Earlier workers, I. B. Pole Evans, P. J. du 
Toit, T. D. Hall, D. Meredith and others, have long 
«nphasired the need for better management of the 
reld and the livestock ; this survey raises the 
question again in such clear perspective that ib can 
waroely fail to receive attention. 

E. Joms RussmLL 


JUVENILE DELINQUENTS IN 
THEIR URBAN SETTING 


Growing Up In the C! 

A Study of Juvenile Dunas in an Urban 
Neighbourhood. By John Barron Mays. (Social 
Research Series.) Pp. 1x-+216. (Liverpool: Univer- 
sity Press of Liverpool, 1964.) 17s. 6d. 


a ae 
unfavourable characteristics combine to produce 
what have been rather inelegantly termed 'deln- 
quency-producing areas’. The author of this book, 
J. B. Mays, gives & warm and interesting description 
of one such as these, by the Liverpool doaks, which 
he has come to know and understand through many 
ears of work with the young people of the neigh- 
urhood. 

It is good to see a book which, as Prof. R. M. 
Titmuss writes in an eloquent preface, ‘‘. . . leads us 
to think more about boys and boyhood m a par- 
ticular situation and lese about delinquent boys in & 
social vacuum... . Buch behaviour is for the 
majority of these boys not so much a manifestation 
of individual maladjustment but is part of the total 
process of adjustment to & subculture in conflict with 
the culture of society as a whole". In principle, such 
a book would be welcomed in order to redress the 
balance which, of late, bas tended to favour clinical 
studies of small groups of individual, apprehended 

Like myself, Mays believes the issue 
of detection to be irrelevant to the problem of 
delinquency ; most of his sample of eighty boys 
have passed through a delinquent phase, though they 
were rarely caught, and they do not seem to be 
neurotic, psychopathic or mentally defective, in his 
judgment. 

Yet the author has not used fully this opportunity 
to improve on the work of the earty Chicago ecologiste. 
The is throughout is on the social setting, 
rather on the ‘under the roof’ culture, on 
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environmentel treatment and anti-delin gy Ber- 
vioes rather than on family problems. is is not 


merely a question of emphasis. Given the fact that 
a delmquency-producing area existe, what are the 
influenoea which determine whether or not an 
adolescent will take pert in delinquent activities ? 
And how can we account for those youngsters who 
do not ‘grow out of it’, and who become the ‘hardened 
criminals’ of later years ? Whatever the virtues of 
the eoologioel approach, it fails to grve us answers, 
or more than hinta of answers, to these questions. 

As a research document, the book leaves the 
critical reader dissatisfled when it comes to finding 
& genuine contribution to the better understanding 
of juvenile delmquency. Altogether, the book 1s too 
wordy, presents its evidence too ungystematically 
and is rather too well garnished for a scientific study. 
On the other hand, it is obvious that the writer is & 
sincere and interested youth worker, who has made 
& point of collectmg information, albeit with some 
naivety. It is perhaps not unfair to say that his aims 
in many ways are didactic and deacriptive, rather 
than e&nalytio. He wants his youngsters to “come 
alrve to the imagination”, and he feels the need for 
a study “with more sympathy and greater psycho- 
logical depth, to place upon the bare bones of 
statistics the flesh and blood and spirit of recog- 
nizable humanity”. This is an aim which will 
commend the author to many who have respons- 
ibility for the care of young people; it makes the 
study readable and interesting, but, where it might 
have ‘proved’ something, it can do no more than 
illustrate from & number of abstracted case-histories 
or offer & certain amount of discussion. 

Perhaps, in the final analys, the book should be 
read not go much as research into juvenile delin- 
quency, but rather as one of the relatively amall 
number of British community studies, and as & piece 
of living social history. As such, it makes & valuable 
contribution. A. N. OPPENHEIM 


THE STAR CARR 'TREASURE' 


Excavations at Star Carr, an Early Mesolithic Site 
at Seamer, near Scarborough, Yorkshire 

By Prof. J. G. D. Clark. With chapters by D. Walker, 
Dr. H. Godwin, F. C. Fraser and J. E. King. Appendix 
by John W. Moore. Pp. xxiii+200+24 plates. 
(Cambridge : At the University Prees, 1954.) 635. net. 

HE word ‘treasure’ is usually confined to articles 

of intrinsic value; but the Mesolithic artefacts 
of antler and bone excavated by Prof. Grahame 
Clark at Star Carr, near Scarborough in Yorkshire, 
fully deserve this title. Their intrinsic value is nil, 
but the additions they make to knowledge and the 
speculations they arouse as to origin and relationship 
make them an archmological treasure to be ranked 
with the wonders of Sutton Hoo. During the past 
twenty years the Fenland Research Committee has 
been fostering & close ion between archæo- 
l and natural historians in East Anglia. This 
collaboration was transferred with great sucoeas to 
the site discovered by Mr. John Moore at Star Carr. 
For three seasons the Cambridge Department of 
Archwology and DER carried out the ex- 
cavation, the Cambridge -Department of Quatern- 
ary Research studied the geological, botanical and 
chronological implications of the site, and the Depart- 
ment of Zoology in the British Museum (Natural 
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History) preeerved.and studied the animal material 


- found. 


Hitherto, scholars have spoken of Baltio Foreet 
Cultures of Mesolithic age, and have admired the 
wealth of barbed bone points and flint core-axea and 
miorolithe found on Danish Maglemosean sites dated 
to the Boreal period. The very limited quantity 
of similar material found in Britain, and the barbed 
point dredged up from the Dogger Bank, led to the 
assumption that there had been a diffusion of Baltio 
influence westward acroes the former dry bed of the 
North Sea. In this book Prof. Clark and his colleagues 
show us the Yorkshire countryside of Late Glacial 
and early Post Glacial times, and set in this environ- 
ment we see & small Maglemoeean lakeside settlement 
dated to 7500 n.0., which yielded more than twelve - 
hundred flint implements, almost two hundred 
barbed pointe, and many other interesting artefaote. 
The settlement is clearly earlier than its Danish 
counterparts and cannot be derived from them. 

The most exciting discoveries were the antler heed- 
dreases. Skulls of male red deer, sufficiently mature 
to carry well-formed antlers, but still young enough 
not to be burdened by excessive antler weight, were 
selected. The akull was out away, leaving the antlers 
attached to a base-plate which was thmned down 
and pierced by two holes. The antlers were lightened 
by thinning and hollowing, but the natural profile 
was retained. Antlers so elaborately prepared must 
have been worn as a head-dress, either in hunting or 
in ceremonial, 

Summing up, Prof. Clark skilfully silhouettes the 
Maglemoeean (s...) cultures of north-west 


the rapidly ohanging environment of the Late 
Glacial and early Poet Glacial periods. We first see a 
group of Palmolithio ple with Aumgnaman and 


traits who utilized the burin to out 
splinters out of antlers; the splinters were worked 
up into implements. On the Late Dane 
tundras the reindeer was abundant, and the - 
burgian folk utilized reindeer antler only.. In the 
biroh woods of the Pre-Boreel period, red. deer and 
elk were common, and at Star Carr the antlers of 
these animals were the pri ipal raw material, though 
the bones of the elk i used. 
In the high forest of the Boreal period red was 
still common, and on the Danish gites the bones, 
rather than the antlers, of this animal were chiatly 
used. ? 
Buch material demanded adequate 
lication, and Prof. Clark and the idge 
niversity Press have oed a more than 
book. There is a e which describes all the 
antler points ; twenty-five are illustrated in half-tone, 
and line-drawings (showing three aspects) are given 
of one hundred and twenty. The scheduling of the 
one hundred and four antlera from which splinters 
had been cut seems scarcely justified. When so much 
; illustration was available, it is to be regretted that 
the "curious spoon-like object” made from elk antler, 
whioh is only poorly shown in a preliminary publica- 
tion, was not illustrated more olearly. The reduction 
of the illustrations is as consistent as the exigencies 
of size allowed, and has obviously been carefully 
thought out. The same cannot be said of the scales 
. of linear measurement used. Inches, fractions of an 
inch, decimals of an inch, centimetres and mili- 
metres follow one another almost on successive 
- "Treatment of percentages is also uneven.” 
en seventeen thousand flints are divided into 
three groups, the percentage value of the groups can 
o 
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the short appendix contributed by Mr. Moore. It i 
unfortunate that the only error also occurs here, 
bi colis correspond with its caption. 
comments of the preceding paragraph do no» 
take away from the high value to be placed on this 
book, which will for years to come be studied by all 
interested in the eventa of the early Post Glacial 
period in Europe. ^. G. E. Morom 
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COMMONWEALTH UNIVERSITIES 
YEARBOOK 


Yearbook of the Universities of the Common- 

wealth : - 
Thirty-second imeue. Pp. lviii+2026. (London: 
Association of Universities of the British Common- 
wealth, 1955.) 63s, ' 


HIS, the thirty-second edition of the" Common- 
wealth Universities Yearbook”, follows very 
closely the pattern of that published last year, but 
there are a number of em, some of which 
are the result of recent emio devel 
Thus, entries are included for the first time for 
two new university mstitutions—University College 
of Rhodesia and Nyasaland, Salisbury, Southern 
Rhodesia, and the University of Rajahahi, East 
Pakistan; and for two Canadian mstitutions which 
have recently been admitted to the National Con- 
ference of Canadian Universities—S8t. Mary's Univer- 
sity, Halifax, Nova Scotia, and Assumption College, 
Windsor, Ontario. Also, for the first time, an intro- 
duction has been added to the New Zealand secti 
and this gives a general account of university institu- 
tions in that country, written by the Registrar of 
the University of New Zealand. The first appendix, 
on qualifications for admission to first-degree courses 
in universities in the United Kingdom, Canada, 
Australia and South Africa, has been increased to 
include details of faculty and departmental require- 
ments in United Kingdom universities. The third 
appendix, on te awards tenable overseas 
by United Kingdom graduates, has been rearranged 
under subject headings for convenience of reference. 
These are the eet alterations ; but, of course, 
there are & multitude of small changes Eu ane 
the work. Generally, it can be said that these latter 
are additions, for nearly all the universities of the 
Commonweelth are expanding, some rapidly, and 
year by year there is a demand for information on 
freah topics. Thus the t edition is about a 
hundred pages longer the previous one (an 
inorease of about 5 cent); but the Association is 
to be commended for keeping the price the same. 
There are.111 university institutions in the British 
Commonwealth which have been’ granted degree- 
giving righta in ther respective countries, 22 of which 
are in the United Kingdom. Together they cantribute 
& very considerable fraction of the world’s higher 
learning, and it is obviously & great convenience to 
have the principal details about them published in a 
dios volume. This work amply fulfils 
a need. 
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UROPEAN ORGANIZATION FOR NUCLEAR RESEARCH AT GENEVA 


- 


MA milestone was reached in the history’ 
of the European ization for Nuclear 
esearch, when on June IO the foundation-stone 
as laid of the laboratories ab the Meyrin head- 
Jarters of the Organization near Geneva, followed 
y the signature of an important Agreement between 
4e Organization and the Swiss Government. The 
ione-laying ooremony was conducted jointly by M. 
Max Potrtpierre, pree:dent of the Swisa Gane alow. 
x. is Perréard, preaident of the State Counail 
a€ the ublic and Canton of Geneva, and Sir 
wan Lookspeiser, president of the Counoil of the 
Mrganization. The ceremonies were attended by a 
wge number of emment soientiflo workers and 
iplomatio and other representatives of the twelve 
iamber States, and by other gueeta. 

The Agreement with the Swiss Government, which 
£8 geosroualy given the site on which the labor- 
tories are being built, will give the Organization 
4umerous important privileges and amenities which 
«ill greatly facilitate 1ta work. Those who have been 
Mosely associated with the years of planning came 
«way feeling that this unique Organization has good 
eason to be proud of what hag been achieved so far. 
Whe high level of scientific and technical competence 
X the research and design teams and the spirit of 
wnthusiaam which animates all concerned provide 
solid grounds for confidence in the healthy growth of 
ihe new Organization. 

Since last September, when the 1953 Convention 
jetting up the ization came into force, full 
idvantage has been taken of the preparations of the 
previous years, and work has been proceeding at an 
aver-increasing speed, of which there is now impres- 
iive evidence at the Meyrin site. Good progreas has 
lbsen made with the massive foundations and the 
housing for the smaller of the two accelerators, the 
aynchro-cyalotron. Ita magnet and ooils ure being 
meade, and it is hoped to have the machine working 
»rly in 1957. The larger &ooelerator, the proton- 
xynohrobtron, still presenta formidable scientiflo and 
technical problema, and work is naturally leas 
advanced. Even here, however, impressive progress 
has been made, and on the site iteelf excavation haa 
begun on the vast circular space required to acoam- 
modate the magnet. 

In his speech at the stone-laying, M. Petitpiarra 
said that, ainos the time when the project wae first 
mooted, a considerable distanoe had been covered 
and most of the eminent scientusta of the day 
had co-operated to achieve thia. It was an mm- 
portent occasion, for he thought it was the first 
time in history that a community of nations had 
undertaken the construction of an international 
scientific laboratory. There will be no secrecy what- 
ever about the work done there, the single purpose 
of which is to extend the field of knowledge. The 
machines will place at the disposal of scientific 
workers very powerful instruments to open up 
hitherto unknown horizons. This is particularly 
important at the present time when_ the vast 
possibilities for the use of nuolear for peaceful 
purposes are beginning to be i Thanks to 
the initiative taken within the framework of the 
United Nations Organization and thanks also to the 
work of the European Organization for Nuclear 
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Research, atomic energy has begun he potas a 
peaceful significance instead of being thought of in 
terms of weapons of destruction. It is the belief of 
the Swiss Confederation, continued M. Petitpierre, 
that, particularly in the fleld of nuclear energy where 
the disooveries made hitherto represent but & begin- 
ning, it is only by mutual co-operation and with the 
added feeling of dependence upon one another and 
their common destiny that nations can employ this 
source of energy as an instrument of p . Itw 
the smoere hope of the Swiss Federal Council, he 
concluded, that the foundation-stone ceremony will 
mark not only the beginning of oollective soientiflo 
investigation but also that it will stand as & memorial 
to pecific collaboration among nations. 

In expressing the pleasure of the Geneva authorities, 
whom he represented, M. Perréard referred to the 
initial diffldenoe of same sections of the Geneva 
community about the decision of the authorities to 
set up the Organization on Swiss territory. When 
the matter was put frankly before the people of 
Geneva, the Balle &nd the population were 
unanimously agreed to it being set up in their midst. 
The creation of the Organization has inevitably 
provided various legal problems arising from the 
need to harmonize the existence of national and 
international bodies on the same territory. The 
Swiss experience of various international organiza- 
tions having their in Geneva has, 
however, enabled these problems to be settled with- 
out great difficulty, and any others which might 
arise will certainly be settled m the same friendly 
spirit. In conclusion, M. Perréard reiterated the 
welcome given to the Organization by Geneva with 
the deepest satisfaction, for thereby Geneva herself 
would be scientifically and intellectually the richer. 
He expreased the hope that the foundation stone, set in 
a country miraculously spared the horrors of war over 
so long a period, would symbolize in the field of science 
the spirit of mutual aid whioh should unite all men of 
goodwill to whatever country they might belong. 

Sir Ben Lookspeiser, ın thanking M. Petitpierre 
and M. Perréard, agreed that those present were 
peers Tog UN we a aigui oocasion in the 

istory of soience. Scientific research has never been 
confined to any one country, and scieníiflo thought 
is international in scope and character. Sir Ben 
stressed that the aim is both to strengthen exisi- 
ing national inetitutions for learning and research 
and to build up & focus of study and experiment 
where groups of sœentiflo workers can together 
‘achieve what they would be unlkely, or unable, to 
do in isolation. It is entirely fitting, he said, that 
tbe Organization’s laboratory should be established in 
Geneva, which has particularly the traditional atmo- 
sphere of freedom required by ecientific research. 

Dr. Luther Evans, director-general of the United 
Nations Educational, Beientiflo and Cultural Organ- 
ization, added & personal word of congratulations on 
the successful progreas of the European Organization 
for Nuclear Research, which had been established 
with a substantial amount of help from Unesco but 
which is now in & ition to stand on ita own feet 
as an mdependent y. Unesco, he said, is proud 
of the new Organization and will continue to maintain 
close contact with it. 
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JUBILEE OF THE UNIVERSITY OF 
pt SHEFFIELD 


By Dx. D. H. PEACOCK 


N June 3, 1905, Mr. (later Sir) George Franklin, 

chairman of the Counoil of University College, 
Sheffield, brought to Sheffield tho Royal Charter 
constituting the University. He was met at the 
Victoria Station by the offloera of the new University 
Sues thirty era filled with students and 

T& in the colours. This procession, 
led by the band of the Hallamshire Rifles, moved 
off to the old University Oollege building, where 
an enthusiastic meeting was held to receive the 
Oharter. 

The College which waa raised then to the status of 
an independent University had been formed in 1897 
by the union of three mstitutions : Firth Oollege, the 

effield Technical School and the Sheffield School of 
Medicine. 

Firth College enrolled its first students in 1880 for 


the theory of music. This forerunner of the University 
had been founded at his own charge by Mark Firth, 
head of the firm of Thomas Firth and Sons and lately 
mayor of Sheffield, whose enthusiasm had been 
stimulated by the extension lectures conducted in 
Sheffield in the preceding few years. The eventual 
provision of technological courses had been envisaged 
from the beginning, and in 1886, largely as the result 
of the activity of Bir Frederick Mappin, then repre- 
sentative of Sheffield Corporation on the College 
Council, the Sheffield Technical School was opened 
88 & branch of the College, though under separate 
management, and in separate buildings which have 
ever aince remained the centre around which the 
University's technological departments have grown. 
The Medical School had been opened by members 
of the profeasion in 1828. For a few years there were 
indeed two rival medical schools; but one dis- 
Be eae ae: had boan sacked by a 
mob. The early history of the survivor was chequered, 
and once at least & decision was taken to olose it. 
Ite survival was due to the devotion and self-sacrifice 
of a group of medical practitioners in the town, who, 
with the help of publio subscriptions, raised the money 
to erect & new building, opened in 1888 opposite 
Firth College. Thereafter there waa a close associa- 
tion. between the two institutions, and in 1891 Firth 
College took over all the teaching of the preliminary 
sciences. When a charter for a University College was 
ted in 1897 the Medical School joined Firth 
llego and the Sheffield Technical School to become 
the new University Oollege’s faculty of medicine. 
University Oollege, Sheffield, was constituted with 
the view of admission to the federal Victoria Univer- 
sity, but in 1897 that University waa already suffer- 
ing from internal strain. The Sheffield College applied 
for admission and was refused. Soon after, the Victoria 
University split up, and ir these circumstances 
Sheffield decided to apply for & university charter— 
& project which had never been far from the mmds 
of the Trustees of Firth College. New buildings, 
designed for an extended University College, had just 
been completed when the charter was ted, and 
were ed on July*12, 1905, by King Edward VII. 
theee buildings in Western Bank (about a 
quarter of a mile from the applied science buildings 
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in St. George's Square) the subsequent expansion c 
the faculties of arta, law, pure scienoe and medicin 
has taken plaoe. 

The University of 1905 owed much to the scholam 


influence of what was accomplished extended well 
beyond Sheffleld. In particular, W. M. Hioks, pro 
fessor of physics (18838-1917), prmoipal of Firt* 
College and later of Univerarty College, and charte: 
vice-chancellor of the University, bad played ar 
important pert as the initiator, with Sir Willian 


Ramsay (then principal of University College, Bristol) 


of the campaign for government grante for thy 
English university colleges, the successful outcome 
of wbioh had saved some of the ocolleges—Firtbh 
College ahnost oertainly—from extinstion. In ‘the 
arrangements made for the administration of these 
early—aend tiny—grants may be traced the outline 
of the future University Grants Committee and the 
beginning of a movement which is transforming the 
civic universities into national institutions. : 
-In the early days, of course, only a very small 
proportion of studente were univermty studente ae 
we know them now. The session 1905-68 began, in 
fact, with 585 day students of whom only 114 were 
reading for degrees and diplomas. The teaching staff 
of the faculties of arts and acience also catered for 
& large proportion of the 250 occasional students, 
some 200 evenmg studenta, and studente of the 
Sheffield Teachers’ Training College who came to the 
University for courses which the Local Education 
Authority oould not then provide. One of the earlest 
steps taken, under the energetic leaderehip of J. A. 
Green. (appointed professor of education m 1906), was 
the establiahment of a University Trainmg 
ment far Teachers, m which, by 1910-11, there were 
& hundred studente. ‘Degree courses in law were 
made available with the ‘creation: of & 
faculty m 1908. In the same year, with R. N. 
Rudmose Brown (professor of geography, 1931-45) 
as lecturer, geography was introduced mto the 
curricuhim for ordinary degrees in the ‘faculty of 
pure science. Degree and diploma courses in archi- 
tecture were instituted in 1913 (though it is only 
recently that the department has grown into one of 
the largest in the faculty of arte). Music, though 
taught since the days of Firth College (during 1890— 
1920 under the well-known chorus master, Sir Henry 
Coward), did not become a subject for degrees until 
1928, when, the nucleus of a department having 
been built up under the influence of Sir Henry 
Hadow (vice-chancellor, 1910-80), F. H. Shera was- 
appointed to & full-time chair. E 
the technological side the young University- 
waa in a strong position. The equipment and facilities 
of the applied ecience buildmgs were among the best 
then available. Associateshipa in i ing and 
metallurgy, already established by Pref. W. Ripper 
(profeesor of engineering, 1889-1928; principal of 
the Sheffield Technical School, 1889-97; vice- 
ohanoellor of the University, 1917—19) STC J. a 
Arnold fessor of metallurgy, 1889-1919), were o 
a high Gunde and were held (and have remained 
to this day, although superseded by degree courses) 
in great esteem by local industrialista. degree 
and diploma courses in engineering and metallurgy 
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auld be completed by either full-time or part-time 
judy combined with practical experience. The 
aly courses for the diploma in mining followed & 
milar pattern, as did degree courses instituted 
m 1013 under F. E. Armstrong (professor of mining, 
»)13-21). Binoe then the necessary practical’ ex- 
erienoe has been gained largely by vacation work. 
‘he Department of Glase Technology was instituted 
s the result of experience gained during the First 
World War. In October 1914 the University set 

Soientiflo Advisory Committee with W. E. * 
“urner (professor of glass technology, 1920-45), then 
»oturer in physical chemistry, aa ita secretary. Turner 
«oon realized the need for the application of scientific 
aethods to the manufacture of glass, and a full-time 
-urse for & diploma in glass technology was estab- 
4shed in 1916, and a course in 1919. Fuel 
echnology, which had been unequally yoked with 

pplied chemistry, was made a separate char in 
920 (R. V. Wheeler, professor of fuel technology, 
920-89) and degree and diploma courses instituted 
an. 1921. 

The growth of the medical faculty between 1905 
ind 1945 owed much to the pioneer work of earlier 
eachers in the Medical School. Arthur Hall (pro- 
fessor of phymology, 1897-98, of pathology, 1800— 
1906, and of medicine, 1915-31) joined the Medical 
ichool as an assistant demonstrator in physiology 
à 1888 and strove successfully to establish full-time 
aching departments in the subjecte involving 
aboratory work. His work on behalf of the school 
«vas helped by Christopher Addison (Viscount Addison 
of Stallingborough, first Arthur Jackson professor 
of anatomy, 1887-1901). J. B. Leathes (professor of 
physiology, 1914-88) reorganized the courses, and 
lid much to effect a revolution in the liking of 
daboratory work with clinical teaching not only in 
Sheffield but also throughout the country. The first 
full-time clinical ohair was established in 1920 when 

Edward Mellanby was appointed professor of pharm- 
xoology, and with the char was associated an appoint- 
Ment as physician at the Sheffield Royal Taena. 
When H. W. Florey was appointed to the chair of 
thology ın 1932, J. W. Edington became the first 
-time professor of bacteriology, after having been 
Kor more than ten years responaible for both Span 
menta. A full-time professor of dental surgery (G. L. 
Roberts) was appointed in 1935 and a chair of bio- 
(H. A. Krebe) created in 1945. Since 10465, 
«clinical chairs have been instituted in medicine, 
surgery, child health, obstetrics and gynaecology and 
sooial medicine. 

Thb expansion m the range of studies offered at 
the University was acco ied by an increase in 
the number of students and a corresponding 
for increased teaching and residential accommodation. 
The natural gaa in buildings was, however, 
cheaked by the First World War and the subsequent 
depreasion. Extensions to the technological depart- 
ments were completed in 1918 ; but further expansion 
had to wait until after 1980. Then, under the direction 
of A. W. Pickard-Cambridge (vice-chancellor, 1930- 
38) & new wing for the departments of pure science 
and extensions to the ta of Mining and of 
Metallurgy were completed. In 1939 the Department 
of Glass Technology moved into ite new building for 
which funds had been raised by the glase industry. 
The Second World War interrupted the buiding 
programme. 
of Sir Irvine Masson (vice-ohanoellor, 1939-52), the 
University had made notable contributions to the 


During the War, under the leadership ' 
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war effort both in research and in production. As 
Boon ag the War ended, plang were drawn up to 
serve the increased number of studente which the 
University was called upon to train. Extensions to 
the Department of Mining were opened in 1953, and 
& large new building to provide expanded facilities 
m ing and research in the Departments of Civil, 
by the Minister of Defence in April this year. Post- 
graduate schools in physical metallurgy were opened 
in 1950, in applied mechanics in 1951 and in mining 
in 1952. This expanaion m applied science naturally 
requires expanded provision for teaching and research. 
in the fundamental pure sciences. A new building 
for chemistry was opened in 1054, and the &coom- 
modation vacated has been altered for the use of 
departmenta in the faculties of pure science and of 


“mediome. The necessary sites in the neighbourhood 


of Western Bank have been for a complete 
University Quarter, and plans for new buildings for 
the library, arte, law, physics, the Medical School 
and admmustration have been drawn up. 

All this expansion has provided, and 18 providing, 
domestic problems of considerable magnitude. The 
public spirit of Sheffield ladies was soon stirred to 

balls of residence for women studente. Soon 
after 1080 three of these small halls were united ın one 
larger hall. At about the same time the first hall of 
residence for men was built and & Studente Union 
provided by the generosity of J. G. Graves. Additional 
halls of residence for men were opened in 1947 and 
m 1952. A full-time warden of lodgings wes ap- 
pointed in 1947, and the student health service set up 
in 1948 now has three full-time medical officers. 
Extensions to the halls of residence are planned, as 
are new buildings for the Studente Union, refeotories 
and a staff house. A new playing field near the Univer- 
sity has been opened, and the site for another acquired. 
The material resources planned are impressive ; ther 
use will depend on character and ideals. 

Universities exist to extend knowledge, to conserve 
knowledgé and to hand on~knowledge. Sheffield can 
claim that it has performed all these functions in the 
past and can, with some degree of confidence, hope 
to continue to perform them in the future. 


by 


COLOUR SPECIFICATION 
POSSIBLE REVISION OF THE C.I.E. SYSTEM 


IN the principles of colour-matching 
with mixtures of three coloured lights were 
worked out in the latter half of the nineteenth century 
—notably by Helmholtz, Maxwell, Konig and Abney 
—it was nob until 1981 that an agreed system of 
colour specification based on these principles was 
adopted. ‘The essential preliminary was an adequate 
knowledge of the oolour-matohing properties of the 
average colour-normal eye. During 1927—80 excellent 
investigations of oolour-matehing by Guild and 
Wright respectively, using different groups of sub- 
jects, gave closely concordant results for a ‘vital part 
of the information required, namely, the quantities, 
two positive and one negative, of the three com- 
ponent lights in & mixture to match an unspeoifled 
amount of each of the spectral colours. (The nega- 
tive sign means that in the match the component 
light has to be mixed with the speotral stimulus.) 
The Oommission Internationale de 1'Holairage had 
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earlier adopted a standard visibility function Va 
Se ee aatia ii ener cna GF 
ý stimuli having the same -brightness or 
luminosity for the average eye. A combination of 
the: mean Guild-Wright data with the standard 
visibility function Y; enabled the Commission to 
adopt, in 1931, a-oomplete quantitatrve besis for 
colour specification, that is to say, a tabulation of 
‘the oolour-matehing functions or quantities of three 
component lights in & mixture to match unit energy 
intensity of “each of the spectral colours. The 
vraponi lights for which the Commission 
the ic data were three spectral stimuli (700-0, 
546-1 and 485-8 my), but for colour specification it 
was decided that the date ahould be thanaformed to 
a different set of mixture components, the so-called 
O.I.E. reference stimuli. The O.LE. reference stimuli 


relation to such stimuli is something akin to that 
between a virtual and a real image in geometrical 
optics—but this unreality is more than compensated 
for by the practical advantage of leading to positive 
colour co-ordinates for all real colours. The O.ILE. 
system is to-day the one fundamental system of 
colour specification in all branches of colour 
technology. 

In reviewing the recent discussion. by the Physical 
Booiety's Colour Group on April 27, it is first of all 
necessary to emphasize that no grave errors or short- 
comings of the existing system have been brought to 
light, and those who have accepted and used it need 


not fear that their confidence has been misplaced. : 


But there have been questionings which touch the 
underlying principles, the experimental data and the 
choice of reference stimuli. Work by Blottiau 
(1947) and Trezona (1958-54) suggesta that the 
additive law of oolour-matching, as applied to the 
measurements of a particular subject, is only approxi- 
mately true. Again, while an indirect determmation 
of the oolour-matehmg functions by way of a Vy 


evidence that at short wave-lengths the values are 
too low. Considerable attention has been given to 
the additivity of brightnees in heterochromatic 
photometry. This issue—quite distinot from the 
additive law in full colour-matching already réferred 
to—would have no bearing on colour specification by 
the triohromatio method but for the fact that Va 
date were used in setting up the present C.I.E. 


system. 

It may be said that any significant defect m the 
basio date of the C.I.E. system would have shown 
itself in use before now. Only one serious olaim 
has been made that in & technological application 
the O.I.E. system gives demonstrably incorrect 
predictions about colour matches. This fact must 
not be rated too high. Opportunities for clear-cut 
tests are not common and, because of the considerable 
individual differences in oolour-matching, any dis- 

cy "between the resulta of an actual observer 
and the computed result for the O.LE. standard 
observer is likely to be laid at the door of the former. 
In one group of applications it would appear that 
the O.LE. data cannot be giving quite the correct 
answers. This is when colour-matching of patches 
gubtending considerably more than 2° at the eye are 
concerned. The standard data refer specifically to a 
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2° field, and it is known that fleld-size is a aigniflon» 
factor. Obviously, if only one set of colour-matchiz 
functions is to be standardized, it cannot be com 
pletely satisfactory for all practical fleld-sizes. Br 
the best choice of fleld-size or the best compromi: 
is nbt easy to determine. 

The changes proposed in the O.I.E. referen 
stimuli have been mainly directed towards inoo 
porating in the C.I.E. system additional informatio 
about colour perception. -Every oolour is chara» 
terized by three numbers—the unit co-ordinates z, y, . 
of sum unity—and it is customary to represent tk 
colour by a point in a rectangular (m, y) plot. Exper 
ments on colour discrimination show that in th 
O.LE. (z, y) diagram the distance apart of two point 
corresponding to sthmuli equally bright but ju 
pee different in colour varies very widely » 

ifferent colour regions. No transformation to ner 
reference stimuli would give a perfect ‘uniforr 
chromaticity’ di but a considerable i 


stimuli than with others. At the Physical Society’ 
Colour Group meeting, Dr. R. W. G. Hunt urged th 
merits of a uniform chromaticity diagram.due te 
MacAdam, while Mr. R. G. Horner favoured a more 
radical change ih the method, of plotting oolou 
oo-ordmatea, adapted to represent surface colours. 
The new experimental material which the Com 
mission will have considered in di ing revisioi 
of its system in June includes studies of the V 
fonction in the blue end of the mad 
respectively at the National Bureau of Standards 
Washington, D.O., by Ishak and Teele, and at the 
National Physical Laboratory, Teddington, by Brot 
and Stiles, and a direct determination (that ia, no! 
involving the V; function) of the oolour-matohin; 
functions for 2° and 10° matching flelds with spectra 
stimuli as the mixture lights. For the latter work, 
also bemg carried out at Teddington, the resulta fo» 
an initial group of tem subjectes are now available. 
The new results for the 2° feld show certain interest- 
ing, if minor, deviations from p OTE. 
values, deviations which are not uteble to the 
use of an inappropriate V; function in the derivation 
of the O.LE. system nor to differences of average eye 
Pigmentation of the various groups of subjecta 
concerned. These are additional to some deviations 
in the blue end of the spectrum which could spring 
from the factors mentioned. A difference in- the 
conditions of the new work at the National Physical 
Laboratory as compared with that, of Guild and 
Wright is the use of a ‘blue’ mixture light of ahorter 
effective wave-length—about 445 my instead of 
460 my. This should be immaterial, if the additive 
law for complete colour-matching is strictly true. A 
direct test of the effect on the unit co-ordinates of 
changing the ‘blue’ mixture stimulus from 460 to 
445 my had already been made for his own eye by 
Prof. W. D. Wright using his own spectral primary 
oolorimeter, and the ta, deecribed at the Colour 
Group meeting, confirm the implication that the 
colour-matching functions may not be completely 
independent of the mixture colours used in their 
determination*. The resulta of similar comparisons 
being made at the National Physical Laboratory will 
be available shortly. The whole question of indivi- 
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dual obedience to the additive law of colour-matching 
3 of the first importance in visual theory. The 
soaring on colour specification in the C.I.E. system 
3 of a different kind, and the practical outcome is 
verhape lees disturbing than might at first appear. 
f, as seems probable, additivity ambiguities are of 
xo higher order of magnitude than individual differ- 
noes in oolour-matohing properties and differences 
arging from the wide range of practioal conditions of 
»lour obeervation, the extra load on a ‘standard 
sbeerver' who must represent & compromise over 
ull these variations, mey not be great. But the 
oblem of the best compromise is and until 
ve have a clearer picture of the additivity difficulties 
we would be ill-advised to alter the present system. 
Whis ia go, even though on some pointe—such as the 
values of the colour-matching functions in the extreme 
olue, which are shown by all the new work to be 
500 low in the C.LE. system—some improvement 
«ould be possible now. For colour technology, 6 
jhange in the O.I.E. system means an upheaval— 
computations of new tebles, adjustments of all kinds 
of colour specrfications, modification of physical 
volorimeters, eto.—and it would be unthinkable to 
make an interim change now with the possibility of 
& further change & year or two later. 

* Note added tn proof. Prof. Wnght has made 
additional measurements which avoid an uncertain 
interpolation previously involved. He now finds 
virtually no difference between the unit co-ordinates 
of the spectral colours obtained by the use of ‘blue’ 
eee 445 and 460 my, respectively. The National 

hyaioal Laboratory comparisons, since available, 
also show only alight differences in the unit oo- 
ordinates, although there appears to be a small 
change in the ‘blue’ colour-matching function. 

W. B. STES 


OBITUARIES 


Dr. R. N.. Salaman, F.R.S. 


In Redcliffe Nathan Salaman, whose death occurred 
on June 12, aged eighty, the world has lost one of the 
grand old men of science. He was one of the very 
few remaining representatives of a world of learning 
that had not known the spectre of modern special- 
ization, & world where the boundaries between one 
science and another were scarcely recognized and 
even those between science and the humanities were 
comfortably bridged. Dr. Salaman’s whole life and 
work illustrated this. 

Born in September 1874, he attended Bb. Paul's 
School and became & scholar of Trinity Hall, Cam- 
bridge, where, though he was for same unaccountable 
reason never a Fellow, he was a familiar figure in 
the combination room for many long years. He 
began his gcientiflo career in medicine, at the London 
Hospital, and in 1901 was made director of the 
Pathology Institute there. But this was the time 
when the rediscovery of the Mendelian 
laws of heredity had given birth to the new science 
of genetics ; Balaman was one of the first in Great 
Britain to become interéeted in Mendelism and soon 
joined William Bateson’s original group of British 


geneticists. 

It was characteristic of him that his interest in 
the Mendelian laws embraced both their direct 
implication in relation to studies of the origin and 
relationships of racial groups in man and their 
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indirect use in the improvement of one of man's chief 
food crops, the potato. In both these flelds he 
e so of the first gcientiflo studies ; he was 
made director of the Potato Virus Research Station 
at Cambridge on its foundation, and m his work 
there waa the first to make use of a wild relative of 
the domestic potato, einoe recognized as the Mexican 
species Solanum demieum or & derivative, in order 
to introduce resistance to potato blight, Phytophthora 
infestans, into cultivated potatoes. To this day S. 
demissum remains one of the main sources of resistant 


Salaman it was who in 1980 recognized the dawn 
of a new epoch in potato breeding with the Russian 
discovery of a whole polyploid series of relatives of 
the potato—some wild, some cultivated—growing in 
the Andes in South America; he took an active 
interest in the expedition sent by the British Common- 
wealth to collect these potatoes and ın the foundation 
of the Commonwealth Potato Collection and the 
Potato Research Station at Cambridge which resulted 
from the expedrtion. Characteristically again, 
Salaman's imagination was fired by these potatoes 
just aa much for their anthropological as for their 
genetical and agricultural significance ; indeed, his 
book on the subject, entitled the “History and 
Social Influence of the Potato”, is cited as much by 
historians and anthropologiste as it is by geneticista 
or plant breeders; for these latter Salaman’s 
researches have thrown light on the origin of the 
cultivated potato, its early introduction into Europe 
and its relationship to other, more primitive, potato 
species. For all readers it serves as an illustration of 
how an eminent scientist may yet be s master of 
English literary style—a fact also appreciated by 
anyone who has attended one of the many lectures 
that Salaman was go often called upon to deliver. 

In 1985 Salaman was elected to fellowship of the 
Royal Society. In spite of his multifarious activities 
in the flelds of medical pathology, plant genetics, 
paytopihology and anthropology, he was one of 
those busy pepe who always find time for some- 
thing else. Living as a country gentleman at Barley 
in Hertfordshire, he was surrounded by & large 
family, took an active part in local good works, and 
in the critical years of the Nazi and other persecutions 
made an energetic contribution to tbe activities of 
the Council for the Protection of Science and Learning. 
In London he was & familiar figure in the rooms of 
the Athenmum, and there are few men of the present 
day who oan be said to have led a more varied and 
constructive life, embracing so wide a fleld of diverse 
intereete and activities. P. 8. Hupsow 
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Prof. D. B. Blacklock, C.M.G. 


Tr death occurred on June 10 of Donald Breadel- 
bene Blacklock, emeritus professor of tropical hygiene 
in the University of Liverpool. He waa born on 
January 7, 1879, at Oban, Argyllshire, and was 
educated at Fettes College and at the University of 
Edinburgh, where, after & distinguished career both 
in studies and in sport (he played cricket for the 
University and rugby for Edinburgh Wanderers), he 
fee or MB. Ch.B. in 1902, proceeding to the 

of M.D. in 1909. In 1911 he was appointed 
to the Runoorn research laboratory of the Liverpool 
School of Tropical Medicine, where he worked, first 
as research assistant and later as director, until 1914, 
when he was appointed lecturer in parasitology to 
the Liverpool School. 
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During this early period of his career, Blacklook 
published a series of twenty-one papers on trypano- 
somiasisa, moet of them in his own name, but some in 
collaboration with Warrington Yorke. They were 
chiefly concerned with the morphology of trypano- 
gomes; but in one of them the important disoovery 
-was recorded that T. crust could undergo develop- 
ment to the infective stage m the bed-bug. 

In 1914, Blacklock and Yorke joined the School’s 
thirty-seoond expedition, which was dispatched to 
West Africa, and, while in Sierra Leone, studied the 
breeding places of Glossina palpalis and the various 
species trypanosomes transmitted by the fly to 
man and his domestic stock. By the time that the 
expedition bad returned to England, war with 
Germany had broken out. Blacklock jomed the 
R.A.M.O. and sérved with it, both at home and 
abroad, from 1915 until 1919, actively continumg 
with research his period of service, and ool- 
laborating with 8 Yorke and other colleagues 
in @ symposium of more than thirty papers on the 
treatment of malaria. 

In 1921, when the Sir Alfred Lewis Jones Research 
Laboratory was opened m Freetown, Sierra Leone, 
by the Liverpool School, Blacklock was appointed itg 
first director and was given the title of professor of 
tropical diseases of Africa by the University of 
Liverpool. The eight years which followed repreeent 
the most active and productive part of Blacklook’s 
long soientiflo career. During that time he published 
more than forty pepers on a wide merge Of probis 
concerned with various aspecta of omiesis, 
beriberi, malaria, trypanosomiasis and goitre, the 
most outstanding of which demonstrated for the first 
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Applied Mathematics at Sheffield : - 
Prof. D. N. de/G. Allen 
Mz. D. Ņ, pa G. Arruw, reader in applied mathe- 


Imperial College of Science and 
Technology, „London, has been appointed to the 
newly created chair of applied ma tios in the 


University of Sheffield. Mr. Allen is a graduate of . 


the University of Oxford, and received his early 
training ın research under the direction of Bir Richard 
Southwell at the University i ing Laboratory, 
where he became interested in the newly developed 
relaxation methods as applied to engineering prob- 
lems. Later, when Sir Richard became rector of 
Imperial College, Allen accompanied him there and 
played a large part in the establishment of a research 
team conoerned with relaxation methods. He was 
appointed lecturer ih the Mathematics Department 
of Imperial College in 1945, and later became-reader, 
then taking over much of the responmbility for the 
teaching of mathematics to studenta of engineering. 
Under his guidance there has grown up at the Im. 
penal College a thrivmg and productive group of 
research workers able to apply successfully relaxation 
techniques to a variety of mathematical problems of 
engineering interest. In 1940 Allen visited the 
Maasachusette Institute of Technology to deliver 
courses of lectures om gubjeote related to his own fleld 
of research, and later, m 1954, he paid a ahort visit 
to India for the same purpose. In addition to his 
interesta in teaching and research, Allen-has played 
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time that Onohocerca volvulus waa transmitted 1 
man by Simulium damnosum—a discovery of notabl 
importance in the history of tropical medicme. I 
1929 Blacklock returned to Liverpool to succeed York 
in the Walter Myers chair of parasitology, which b 
held until 1934, when he was appointed the first holde 
of the newly established chair of ical hygiene. 

During the Second World War, Blacklock, the 
nearly sixty-five, was sent to Freetown on a Govern 
ment mission with the rank of surgeon-captain t 
investigate the malaria situation at the port and t 
submit recommendations for its control. His repor 
led to a concentrated attack on the vector anophelme 
and resulted in the elmnination of malaria from the 
port and the protection of convoys using it. For this 
and other notable services he was awarded th 
C.M.G. in 1942. 

He retired from the char of tropical hygiene p 
1045, and m 1949 the Liverpool School of Tropices 
Medicine him with the Mary Kingsle 
Medal, aa a fitting tribute to his work in West Afric» 
and elsewhere. jr. 

Blacklock waa a man of striking presence, hand 
some in appearance, gentle and reserved in manner 
his innate kindliness Irt from time to time wrt 
flashes of brilliant wit. His olear incisive mind mad. 
him an excellent lecturer, and his text-book oi 
human paraaitology, written in collaboration with 
Dr. Thomas Southwell and now in ite fifth edition, u 
proof of his powers as a teacher. 

He is survived by hus wife, Dr.. Mary Georgi 
Blacklock, C.B.E., who i him on hit 
many travels and who oollaborated in some of hir 
scientific work. . R. M. Gogpox 


d VIEWS 


& full part in the general and social activities at the 
Imperial College, and though he will be greatly 
missed by all his colleagues there, he takes with hun 
their very good wishes to hia new responsibilities at 
the University of Sheffield. j Sa 


University College of Rhodesia and Nyasaland : `- 
Prof. E. B. Edney 


Tma appointment of Dr. E. B. Edney, reader. n 
Entomology in the De t of Zoology and Com- 
parative Physiology, University of eae aie to 
the chair of zoology in the newly created niversity 
College of Rhodesia and Nyasaland, Salisbury, 
Southern Rhodesia, cannot fail to please those con- 
cerned about the future of academio biology in the 


‘British Commonwealth. Dr. Edney is an entomq- 


logist with a distinguished research’ record in the fleld 
of arthropod physiology and ecology, where his wor 
on water relations and microolmmatology has prod 
results of considerable theoretical and methodological 
importance. As & systematist, he has specialized 
in the taxonomy of two widely different’ 

groups, the Chrysididae and , and has pub- 
lahed monographs on both. ig pest association 
with academic work in Africa at Rhodes Univermty 
College, at the National Museum in Bulawayo and 
at College, Uganda, has recently been 
rounded off by a successful research expedition to 
the Sahara. As a senior member of the teaching 
staff of the Zoology Department in Brmingham, Dr. 
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Minsy has eroeled by his wide knowledge and 
erest in all fleids of the subject, moluding the 
-mplex problema of primate evolution, and by his 
1:alities as a teacher of undergraduate and post- 
aduate studenta. He is also an experienced and 
wpable administrator, and his dispassionate matter- 
-factnees has always been greatly appreciated by 
; colleagues in committee. When the foundation of 
new University College on the Afnoan Contment 
d become a welcome reality, tha question of who 
xuld be made . le for the development of 
aching and research in the biological sciences was 
matter of great interest in view of the natural 
yportunities offered at Salisbury. Those responsible 
r the present appomtment are to be congratulated 
4 having made & most appropriate choice. 
Prof. A. S. Boughey 
Ix appointing Prof. A. S. Boughey to ite chair of 
stany, the Univeraty College of Rhodesia and 
has selected a botanist with a wide 
xperience of tropical Africa, and a beakground 
hich ghould prove moet valuable in this post. After 
«king & research degree at Edinburgh, Prof. Boughey 
acoceeded to the Sudan, where he spent the war years 
a plant pathologist in the Depeatment of Agriculture. 
me returned to Britain to teach botany in the 
Inivermty College of the South-West; but when the 
Jniversity College of the Gold Coast was established 
<0 1948, he was one of the first appointments to the 
talif, aa professor of botany. During the following 
‘ears, he succeeded in building up & strong deperv- 
nent whioh, though in temporary premises, was well 
quipped and well staffed, and soon became an 
wicient instrument of teaching and research. While 
n the Gold Coast, Prof. Boughey gave particular 
mittention to developing a herbarium as a&- reeearch 
ol, and to estebhshing a large botanical garden. 
Mn recent years, his research interests have mainly 
been in descriptive ecology; he has studied the 
wegotation types along the Guinea coast, and has 
zi special attention to altitudinal zonation in the 
mountain masas of Wost Africa, particularly the 
Cameroons Mountain. He will take to Salsbury 
experience from two other very different parts of the 
Afmoan continent, and a record of success m building 
sup a new botany department from the foundations 
under similar conditions. This should augur well for 
the future of botany in Rhodesia. 


Peaceful Uses of Atomic Energy 


FusrEHR details have recently been announced on 
the International Conference on Peaceful Uses of 
Atomic Energy, whioh will be held in Geneva during 
August 8-20 (aee Nature, April 9, p. 615) in association 
with two exhibrions (see Nature, May 28, p. 929). 
The official delegation from Great Britain will consist 
of Sir John Cookoroft, director of the Atomic Energy 
Research Establishment, Harwell; Bir Christopher 
Hinton, managing director of the United Kingdom 
Atomic Energy Authority Industrial Grogp; Dr. 
J. F. Loutit, of the Medical Research Council and 
Agricultural Research Council ; Sir George Thomson, 
of the Royal Society, rep ing British univer- 
Bitied; and Dr. Willis Jackson, of Metropolitan- 
Vickers Electrical Oo., Ltd., ing British 
industry. Bir Edwin Plowden, chairman of the United 
Kingdom Atomio Energy Authority, wil also attend, 
and advisers to the delegation will include repre- 
sentatives of the Atomic Energy Authority Research 
and Industrial Groups, the Chamical Research 
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Laboratory, the Medical and Agricultural Research 
Councils, the Department of Scientific ahd. Industrial 
Research, the Ministry of Defence, the Ministry of 
Fuel and Power, the {natitution of Civil Engineers, 
British univeraities and a number of industrial oon- 
cerns. The total number of delegates, advisers and 
staff for the conference and exhibitions, excluding 
the industrial representatives attending the ex- 
hibrtions, will be more than a hundred and sixty. 
More than a hundred ie oculi preda to the 
United Kmgdom Papers ittee, and arxty-seven 
will be read, the remainder being included in the 
report of the proceedings which will be published. 
Inoluding thoge from Britain, more than & thousand 
papers were submitted altogether, and, of those 
selected for reading, more than seventy will be from 
the U.S.S.R. and about a hundred and seventy from 
the United States. Other countries presenting papers 
are: Australia, Belgium, Brazil, Canada, Czecho- 
slovakia, France, Indie, Israel, Japan, Norway, 
Poland, Portugal, Sweden, Switzerland, The Argen- 
tine, Tne Netherlands and Yugoslavia. 


Pan-Malayan Scientific Advisory Council 

As & result of a suggestion made by the Com- 
mission on Uni i cation in Malaya that a 
scientific advisory council should be set up, repre- 
senting the Governments of the Federation of Malaya 
and of Singapore and the University of Malaya and 
including ! from the planting and mining 
industries and the flelds of agriculture and medicine, 
the Pan-Malayan Scientiflo Advisory Council has 
been formed, with the Chancellor of the University 
of Malays as president. Ite functions are to promote 
the spread of scientific information; to advise on 
scientific problems relating to Malaya ; and to advise 
on, and assist in, the co-ordination and finance of 
Boientiflo research, with power to receive and 
administer endowments, donations and grants. 
Participation in the work of the Council and ite 
Committees by the Governments of Sarawak, North 
Borneo and Brunei will be weloomed, if they so 
desire. The main work of the Scientific Advisory 
Council will be undertaken by technical committees, 
sir of which have been set up, each under ita own 
chairman, as follows : Animal and Vegetable Life and 
Resources, Mr. D. W. Le Mare, P.O. Box 459, Penang ; 
Medical and Veterinary, Dr. J. W. Field, Institute for 
Medical Research, Kuala Lumpur; Economic Affairs, 
Sir Sydney Caine, University of Malaya, Singapore ; 
Mineral Resources, Prof. E. H. Q. Dobby, University 
of Malaya, Singapore ; Physical Sotences, Prof. R. A. 
Robinson, University of Malaya, Smgapore; Social 
Science and Anthropology, Prof. T. H. Siloock, 
University of Malaya, Singapore. The chairmen of 
the six technical committees, together with three 
representatives from the Government of the Federa- 
tion of Malays, two from the Government of Singapore 
and two from the University of Malaya, form a 
Central Committees, under the i Ip of the 
Assistant Commiasionsr-General for Colonial Affairs. 
The technical secretary of the Pan-Malayan Scientific 
Advisory Council is Dr. Kiang Ai Kim, of the 
University of Malaya, Singapore. 


Veterinary Reviews and Annotations 


VETERINARIANS and all those who are in any way 
interested m the welfare of domesticated animals will 
welcome the appearance of the new half-yoarly 
journal, Veterinary Reviews and Annotations, pub- 
lished by the Commonwealth Agricultural Bureaux, 
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' Farnham Royal, Slough, Bucks (1, Part 1; April 

1955; pp. 54; 25s. a year). The journal is edited 
by W. A. Pool, who is also the editor of the Veterinary 
Bulletin and the “Index Vetermarius". The first 
issue contains three articles, all of which are valuable 
summaries of knowledge of the subjects with which 
they deal. Prof. R. Lovell, professor of bacteriology 
m the Royol Veterinary College, London, oon- 
tributes a 27-pege review on intesti diseases. of 
young calves, with special reference to Bacterium 
. ‘coli. A section of the review deals with acute gastro- 

enteritis of bebioa.. The bibhogrephy covers more 
than four pages, and reflects the scope and detail with 
which the subject 1a treated. The second article, by 
Dr. C. Horton-Bmith, of the Animal Health Trust’s 
Poultry Research Station, Houghton Grange, Hunt- 
ingdon, is & valuable review, also well documented, 
of ooceidial and other forms of parasitiam in their 
relation to poultry husbandry. He discusses the 
risks and advantages of the free-range, semi-intensive, 
mtensive (with built-up litter), folding and wire- 
floored cage systems of poultry management in 
relation to the infection of chickens with the patho- 
genio species of Coooidia and with tapeworms and 
roundworms. Ev who is concerned with 
poultry management should read this up-to-date and 
detailed review. The third article, by Dr. Phylis 
Croft, of the Group Laboratory, Mile End Hospital, 
London, discusses euthanasia. She deals first with 
the appreciation of pam by animals and then with 
atnan ised! (5 Droduu ohar a a: A feature of 
thus article ig the humane spirit evident in the author's 
discussion of the development of the methods now 
being used and of the reasons why older methods 
have been candemmed by the British Veterinary 
Association and others. If succeeding issues of this 
new journal reach the standard aitained by this Arst 
issue, the journal will be an indispensable addition 
to the reorganization of veterinary literature that 
has been gomg on during recent years. 
The Mauritius Institute 

Tum project for an institute in Mauritius began in 
1880 with the. object of establiahmg an institute, 
museum and library for the “purpose of promoting 
the general study and oultrvation of the various 
branches arid' departments of Art, Saience, Literature 
and Philosophy and for the instruction and recreation 
of the people". The present buil was leted 
in Hel sea a eae 
of Directors. Plans have been prepared to make the 
Institute more or leas sutonomous, and the necessary 
legislation is being drafted. A number of logal 
scientific and cultural societies have become incor- 
porated with the Institute, which at the present time 
comprises & library, an art gallery and a museum. 
The Natural History Museum is in Port Louis and 
the historical material at Mahebourg. At the latter 
the exhibits include furniture, objecta connected wrih 
the Grand Port battle, and early maps, hthogrepbs 
and water-colours recording the life, scenery and 
customs of the people at different periods. The 
Natural History Museum is now regional m ob&raoter, 
and emphasis is‘ centred on Maaoarene topice illus- 
tratmg biological, ecological and econamic relation- 

. A conoentrated effort is now being made 

to modernize the exhibition part of the Museum 
acoording to present-day standards. “Research haa 
always played an important part in the activities of 
the Institute, and the annual list of original pepers 
is impressive. 
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First Ascent of Mont Blane 


Wam Mount Everest was finally conquered * 
Edmund Hillary and Tenzing Norkey on May í 
1858, the event aroused enormous interest, and » 
the resources of ancient and modern methods 

communication by runner, telegraph and wirele 
were available to spread the news rapidly all ov 
the world. It arrived in Great Britain three de 
later, during the night of June 1-3, and one of = 
first recipients was the Queen. In the Notes a 
Records of the Royal Sootety of London, Sir Gavin : 
Beer and Max H. Hey show that conditions we 
very different when Mont Blano was first ascende 
by Dr. Michel-Gabriel P&ocard and J Balu 
on August 8, 1786 (11, No. 2; March 1955). Tl 
news was carried by measenger from Chamonix + 
Geneva for the information of H. B. de BSa&useur 
who received it on the morning of August 10. Ther 
after the spread of the news was sporadic, unoertas 
and slow, depending on the private oo 

of de Saussure and his fri &nd of touriste wh 
chanced to be at Chamonix at the time. It waa fir, 
published in the Letpstger Zeitung of August 2 
1786; but the first publication in Great Brite; 
& to have been in the Scots Magazine f 
ovember of that year. Yet it also was a great ap 
important event, and a amal] number of persons š 
Great Britain must have learned the news privateh 


Institution of Telecommunication Engineers, Indi» 
"Tzx Institution of Telecommunication Engineer 
waa i in India in November 1053, and & 
the first annual general meeting held recently m Nev 
Delhi, considerable progress in membership an 
activities was reported. The Institution comprise 
all the specialized branches of telecommunioations i 
Indis, and ite membership of more than a thousen- 
in drawn from various government-operated oome 
munications agencies, the ‘three defence services 
research institutes and industry. Like moet pro 
fessional bodies, the Institution prescribes mmimun 
educational qualifications and experience for entr 
into ite several categories ; but direct acmiamon int 
the lower categories is also possible by ing th 
examinations which are to be panini bs t Th 
first issue of a quarterly. Journal is about to be pub 
lished. Talks and discussion meetings aro arrange: 

iodically in New Delhi, the headquarters of th» 
Mistiusion; and ahlar activities are being planne 
in Bombay, Calcutta, Madras, Poona, Bangalore ani 
Jabalpur. Further partuculara can be obtained fron 
the honorary secretary of the Institution ab Pom 
Box No. 481, New Delhi. 


Colorimetry and Theorles of Colour Vision 


Tx an addrees given to the Physical Sooiety Colom 
Group on May 18, Dr. D. B. Judd, of the Nationa 
Bureau of Standards, Washington, D.O., seid tha: 
colorimetry oan contribute to the understending ow 
the mechanisms underlying the seeing of coloura in 
three ways: by determining metamers, that is, 
several of different stimuli which 
when mired produce identi sensations ; by the 
characterization of the attributes of chromatic 
sensations, perticularly hue sensation; and by 
determining the spacing of subjective colours. As 
regards the first, the law of additivity, on which the 
interpretation of all colour matches is based, is not 
at present thought to be rigidly valid, although it 1s 
certainly a good approximation to the truth. Dr. 
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dd emphasized that any theory of colour vision 
ist be so framed that it can be expressed in terme 
& triple matrix which is necessary to account for 
ytameriam. This is true of the Müller zone theory, 
uah also predicts correctly the locus of constant 
turation in & colour chart; ite third stage, just as 
aring’s theory, can account for the Brüoke-Bézold 
snstent hue) phenomenon. In describing the 
unsell colour system, Dr. Judd said that American 
lorimetrista have recently, and reluctantly, reached 
o oonclumon that it is impossible to devise a single 
stem for constant hue, saturation and brightness 
id gimulteneouely to have equal geometrical spacing. 
1eir object is to develop a ‘homogeneous 
j»&ropie colour space’. Showing date in which 
iotoelectrio measurements and numerous sub- 
otive Judgments of the & ce of ceramic 
znplee were correlated, he said that in general the 
relation is better for red than it is for buff, and 
r this oolour it is better than it is for brown (red 
gmples reveal a breakdown of the Brücke-Bézold 
1enamenon). Dr. Judd concluded by pointing out 
at colorimetrists have accumulated a vast body of 
ita which awaits digestion and treatment on a 
veoretical basis. Not one of the least tasks of 
orie of colour vision wil be to account for the 

itudes of the sensory differences as encountered 
. the above correlative experimenta. 


ora of Egypt: a Further Contribution 
Wrru the appearance of Vol. 8 of the “Flore of 


gypt” (published as a Bulletin of the Faculty of 
»ienoe, No. 80, pp. 1-644; Cairo University, 1054), 
iis ambitious scholarly floristic study has been 


iken & stage further. In this volume the authors, 
ivi T&ckholm and Mohammed Drar, deal with 
ngiospermge, Monocotyledones, Liliaceae— 
Cuseceae. This detailed and thorough piece of work 
icorporates a revision of all the a botanical 
iaterials, together with an extensive reference list. 
‘he citation of the localities in which the ies and 
arietes have been recorded should be of value in 
sological and other researches, while the references 
2 the medicinal and other practical uses of species, 
nd to linguistic, historical and artistio aspects not 
nly carry their own interest—and in some Instances 
bus is a very considerable interest indeed—but also 
1&ke & very reel and substantial contribution to 
eneral scholarship. As an indication of the authors’ 
reatment, the account of the genus Allium extends 
ver some seventy-eight pages and includes a general 
reatment of the genus; a practical diagnostic key ; 
n account of the species, their localities and varieties ; 
otes on the species cultivated in Egypt; records of 
iUium in Anoient Egypt (with linguistic notes, 
{lium species as food, as used in mummification, 


to.); the genus in later historical periods; its use * 


8 drugs; and an extensive bibliography. 


sread Rolls made with Fish Flour 

Ix co-operation with the Chilean Government, the 
food and Agriculture Organization of the United 
Tatıons haa recently completed successful large-scale 
rials with a protein-rich fish flour which is free from 
» fishy flavour. One hundred and forty Chilean 
thildren between five and fourteen years old were 
riven daily a 90-gm. bread roll containing 10 per cent 
f fish flour with their school lunch. The bread was 
lightly darker than ordinary bread, but similar in 
mell, taste, form and consistency, and was eaten by 
he children without complaint and with no digestive 
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ill-effeota. These testa by the Food and Agriculture 
Organization are of great i rtance to technically 
under-developed countries w. dieta are low in 
high-grade anitngl protems. Foods to meet these 
deficiencies must be cheap and be able algo to stand 

and sto under most unfevour- 
able conditions, without deterioration. Edible fish 
meal, or fish flour, meets these conditions. It is 
inexpensive, the protein content is high and pro- 
ow. Until recently, however, the 
fishy flavour has made it unpopular, and efforts have 


of the Food and Agriculture Organization. 


Zoological Nomenclature 


Tus International Commission on Zoological 
Nomenclature gives notice that, as from November 
81, 1955, it will start to vote on the following cases 
involving the possible use of the plenary powers for 
the purposes specified against each entry. Full per- 
ticulars of these cases were published on May 81 in the 
Bullstin of Zoological Nomenclature (11, Parts 5 and 


' 8; 1055). (1) Sphenodon Gray, 1881 (Cl. Reptilia), 
Sphaen 


validation of emendation from odon ; Spheno- 
dontidae Oope, 1870, validation of; (2) Hemeprocne 
(OL Aves) validation of, as from Nitzsoh, 1820; 
(3) Fistulipora McCoy, 1849 (Cl. Bryozoa), validation 
of; (4) Aucella Keyserhng, 1846 (Cl. Lammelli- 
branchiata) validation of; (5) Muntiacus (Cl. 
Mammalia), validation of, as from Rafinesque, 1815; 
(6) Scorpio Linnaeus, 1758 (Cl. Arachnida), designa- 
tion of Scorpio maurus Linnaeus, 1758, as type 

ies of, and suppreasion of europaeus Li us, 
1758; (7) Ozypoda Mannerheim, 1881 (Cl. Insecta, 
Order Coleoptera), designation of Oxypoda spectabilis 
Maerkel, 1844, as species of; (8) gambianus 
Ogilby, 1835 (Cl. ia), validation of, and 

i ion as type species of Hehkosciurus Trouessart, 
1880; (9) silvestris Schreber, [1777], validation of, as 
name for E ean wild oat; (10) Phacochoerus 
Cuvier, 1826 (Cl. Mammalia), validation of; (11) 
Odobenus Brisson, 1760 (Cl. Mammalia), validation 
of. are also made for the adoption of 
‘declarations’ defining (a) the expression ‘mono- 
typical genus’, and (b) the combination to be attri- 
buted to the specific name for a species described as 
belonging to one genus, but for which at the same 
time a second nominal genus is established con- 
ditionally. Attention is also directed by the Com- 
mission to the proposed rejection of names given to 
the ‘Piltdown Man’ as being names given to & 
flotitious form. Commenta should be sent as soon as 
possible to Francis Hemming, secretary to the Com- 
mission, 28 Park Village East, Regent’s Park, 
London, N.W.1. 


University of Sheffleld 


Tum folowing appointments have been made in 
the University of eld: Dr. G. Porter, to the 
newly established chair of physical chemistry ; Dr. 
V. R. Pickles, senior lecturer in phymology ; Dr. 
G. M. Leak, lecturer in physics ; . W. F. Ford, 
lecturer in refractory materials; Dr. L. Amsworth, 
lecturer in glass technology ; and Misa H. G. Medli- 
cott; map-curator and librarian in the Department of 
Geography. . 


a 
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Medical Fellowships of the National Research 
Council, Canada 


fus Nadinal “Réscarihy Gounot 9f On has 
recently awarded six senior medical research fellow- 
ships and twenty-one graduate medical research 
fellowahips, totalling 81,700 dollars in value plus 
travelling allowances when er cada The reorpiente 
&nd the plaoes where they rk are as follows. 
Senior Medical Research Fellows: Dr. W. G. B. 
Casselman, ing and Best Department of Medical 
Research, University of Toronto ; Dr. C. N. Crowson, 
Department of Pathology, Queen's University, 
Kingston, Ontario ; e T R. W. 
Gunton, Toronto General Hoepital and the pope. 
ment of Medicine, University of Toronto; Dr. P. C. 
Fitz-Jamos, Department of Bacteriology and Im- 
munology, University of Western Ontario; Dr. J. W. 
Pearce, University of Western Ontario. Graduats 
Medical Research Fellows : Dr. O. W. Baugh, Depart- 
ment of Physiology, Queen's Uni , Kingston, 
Ontario ; Dr. B. A. Oarter, Dr. W. B. Ewart and Dr. 


G. F. Winkler, t of P and 
Medical Research, University of .Manitoba; Dr. 
R. W. Cornett, D t of Medicine, 


Harvard 
Medioal Sahool; Dr. J. W. Dawson, Department of 
Pathology, Banting Institute, University of Toronto ; 


Dr. 9. J. P. Giroud, Department of Investigative ~ 
U 


Perret of Biochemistry, MoGill ive 
Dr. A. M. Lansing, Department of Physiology, 
University of Western Ontario ; Dr. G. G. Mathieson, 
Department of ee Montreal Neuro- 
logical Institute ; MoGrew, Institute of 
tal . Physiology, "Laval University ; Dr. 
MoLean .and Dr. R. Volpe, $ of 
Moin, Toronto Western Hospital; ,Dr. J. W. 
Meakin. and Dr.. J. O. Nixon, of Bio- 
- chemistry, University of Toronto ; x J. Sree 
bray, t of Pathology, 
Toronto ;-Dr. J. G. J. Pepin and De 
Department. of; Clinical perl Hotel Dus Hoe. 
pital, a kage 


Nuclear Engineering Courses at New York 
Unlversity 


Tx College of Engineering of New York University 
is setting up a number of courses in nuclear engmmeermg 
for students who already have a bachelor’s degree in 
science or engineering and who wish to proceed to 
the new degree of master of nuclear engineering. 
Subject to the approval of the United States Atomuio 


Energy Oommission, a sub-critioal reactor will be , 


built this autumn at the University at a cost of a 
few thousand dollars, with uranium lent by the 
Commission. It will consist of a flve-foot tank of 
water in which two tons of uranium rods are placed ; 
the neutron source, consisting of polonium and 
beryllram, will be housed beneath floor level and will 
o is unm. the uranium rods by remote 
wor will be 1/300 W., &nd the neutron 
sonny Gt due rie of = Lond Piira Aude 
per second, This is enough for such experimenta as 
E irradiations, -counter studies, and Szilard— 
Chambers observations. With this apparatus students 
‘oan, be trained in a realistio and practical manner in 
she eis to re CL hearin 
diffusion theory. 
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Announcements 


Tum Paris Academy of Sciences has elected Pr. 
D. Kerlin, lately Quick profeagor of biology a» 
director of the Molteno Institute, Univermty 
Cambridge, to be foreign associate; and Prof. M 
Geussen, professor of botany in the’ University 
Toulouse, to be correspondant for the Section 
Rural Eoonomy. 


Sra Gorpon Rapzmr, deputy director- -gener&l, a: 
formerly engineer-in-ohief, of the Post Office, hi 
been appointed director-general in succession to f 
Alexander Little, who is dad 


Dez. F. H. K. Gnum, 
the headquarters staff of the Medical Research Coun: 
since 1949, has been appointed scientific secretary + 
the Trustees of the will of the late Bir Henry Welloor 
(Ihe Wellcome Trust, 24 Harley Street, Londo. 
W.1), with effect from October 1; he will according: 
leave the service of the Medical Research Council c 
September 30. 


Mz. S. Currrs, director of Gleadthorpe 
mental Husbandry Farm, Welbeck Colhery v 
Mansfield, Notte, has been appointed director of 
Experimental Husbandry arm which is beir 
‘established at Drayton in Warwickshire when tl» 
farm is taken over from the Grassland Researc 
Station in September next.’ 

Toa Documentation Committee set up by tb 
Society of Chemical Industry in 1052 is publishing 1 
Chemistry and Industry periodical lista of amendments 
to the third edition of the “World List of Scienti# 
Periodicals”, and three have so far a The 
include certain amendments to library Idings afte 
1950. Details of any errors discovered in the list 
should be sent to the honorary secretary of th. 
Committee, Miss M. I. Wyatt, Laboratories, J. Lyon 
and Co., Ltd., 149 Hammersmith Road, Londor 
W.14, from whom further information can b 
obtained. 


"Ex. Raval geld E ca n ace aol e 
university and technical college.teachers on scientifl 
problems which arise at all in the develop 
ment of electronic devioes, to be held at the Service 
Electronica Research _ Laboratories, , Baldock, Herts 


medical offloer « 


and practical demonstrations of modern valve ane 
transistor development techniques will be givem 
Further information oan be obtained. from the Deputy 
Director of Physical Research (C.V.D.), Admiralty 
$0 Great Smith Street, London, S.W.l. 


In Nature of January 1, 1955, p. 20, reference wa 
made to the work in the United States of the Anima 
Care Panel. We are informed that the Proceeding, 
of the annual meetings of the Animal Care Panel oe» 
be purchased from the -Treasurer of th: 
Animal Care Panel, Dr. Robert J. Flynn, P.O. Bos 
209, Lemont, Illinois, USA, directly or throug} 
booksellers in the United at the followins 
prices (plus ): 1950, 1 dollar ; 1958, 3 dollars 
1954, 4 do or from the Laboratory Animal 
Bureau, M.R.O. Laboratories, Holly Hill, Hampstead 
London, N.W.8, at the following prices (post pax 
within the U.K.): 1050, 7s. 9d.; 1058, 22s. Od. 
1954, 80s. Proceedings for 1951 'and 1952 aro nc 
longer available. 
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INTERNATIONAL CONFERENCE ON COAL SCIENCE 


)ROGRESS im the study of coals as chemioal 
substances, and m the measurement of their 
trinsic physioal pro as distinot from mech- 
ucal characteristics,’has been very slow. Coals form 
well-defined family of organio substances with 
eculiar properties that differentiate. them olearly 
om other natural products and render difficult their 
udy by orthodox chemical methods. ' Throughout 
ais century small groups of research workers have 
everthelees attempted this task; and in the years 
amediately following the formation of the Coal 
‘esearch Club by R. Leasing and R. V. Wheeler in 
921, it was possible for almost all relevant work to 
e discussed adequately between those principally 
ivolved. The situation has now changed radically. 
‘here has been an awakening of interest in many 
ountries, stimulated ition from 
ther fuels and partly the of coals suit- 
ble for making metallurgical coke, a process basically 
ependent upon chemical properties. The develop- 
rent of teamn-work, resulting in & rapid morease in 
he volume of publications, has coincided with & 
ecrease in opportunities for ite wider discussion. 
Vhile many of the older views on coal constitution 
ave been confirmed in principle, definitely estab- 
‘shed facta date almost exclusively from the past 
lecade or two. Concomitant with this increase in 
greed knowledge, many & tly imoompatible 
beervations have been vide. uid the need for 
xesonal contact between workers in the fleld was 
vever more evident. 

Within the United States, this has been 
dmirably served by tho residential Gordon Con- 
erenoes on Coal, sponsored by the American Asso- 
dation for the Advancement of Science and occupying 
, full week in each year. The proceedings are, 
owever, private, and European representatives are 
iormally very few. After his return from America 
o Germany in 1940, Prof. W. Fuchs attempted to 
nest this need by ingugurating annual Steinkohlen- 

at Aachen, where he holds & chair of technical 
themustry at the Technische Hochschule. The papers 
lelivered, but not the discussions, were normally 
yublished in Brennstoff Chemie. These conferences 


ras 
L954 
Jommitteo, with the following : Prof. 
>. W. van Krevelen, president (Netherlands); Dr. 
L G. ©. ‘Dryden (Great Britain); Prof. W. Fuchs 
'"Germany); M. E. H. Grand’ry iun); M. R. 
Loison (France); Dr. M. Th. Macko (Germany) ; 
and Dr. D. C. Rhys-Joneg (Great Britain)... 

The first International Conference on Coal Science 
was accordingly held during May 2-3 at Heerlen in 
the Province of Limburg, Netherlands. It was 
attended by more than nmety partiorpante from eight 
countries ; interest in Great Britain was attested by 
the size of the British contingent, which numbered 
sixteen, and the United States -was indirectly repre- 
sented by two members. of Research 
Associates (Brugsels), a branch of the Carbide and 
Carbon Chemicals Company. The town hall of 
Hosen ee cd a E 
ference, and municipality gave every assistance 


Grunsven. 
On the morning of each day, general lectures each 


"covering & definite fleld of coal science were delivered 


and discussed, and the afternoons were devoted to 
short communications covermg ial aspects of 
these flelds. An attempt was to restrict the 
subject-matter to coal science as distinct from coal 
technology; but even so a wide range of topics was 
covered. The theme on the first day was ‘The 
Genesis, Constitution and ies of Coal” (chair- 
men, Dr. Rhys-Jones and M. Loison) ; on the second, 
“Qarbonization and Coke Structure” (chairmen, Prof. 
Fuchs and M. Grand’ry). Discussion of the pepers 
took place during the sessions and at an informal 
meeting on the evening of the first day. 

Lignin, is one of the chief materials from which 
coal has been formed by slow chemical and physical 
changes. Formation of lignm in the living plant, and 
ita ahemicel constitution, were discussed by W. 
Fuchs, who pointed out the wide variety of related 
substances that can be included under this name. 
Fuchs also digpussed the chemical conversion of 
Aignins and other natural materials into coal, with 
special referenoe to his view that the ‘redox’ potential 
ia an important determinant of the type of product ; 
he adduced evidence suggesting that anaerobic con- 
ditions predominated durmg the early stage of 
formation of black or hard coal, aerobic conditions 
during that of brown coal. It is generally considered 
that the humic acids extractable from peat and 
humus by aqueous solutions of alkali are inter- 
mediates in the process of coal formation. The dis- 
tribution óf humic acids in low-rank coals was dis- 
cussed by: D. J. W. Kreulen, who showed that humio 
acid content does not necessarily decrease with 
increasing maturity of brown ooala and lignites. 
Kreulen concluded that the formation of humic acids 
and the formation of coal are two indépendent pro- 
cesses ; humic acid formation takes place only under 
conditions of oxidation, and coal can thus be formed 
either directly or via humic acids. It is likely that 
both processes usually occur simultaneously. 

A. Gillet followed, by graphical methods, the 

changes in elementary composition m passing from 

plant constituents and peat to high-volatile bituminous 

coals, pid a a pelis Sane ee Mt 
involved. 


ight be 
s ie different &pproaches to the study of the 
constitution of coal are possible: coal can be con- 
verted to simpler materials, for example by hydro- 
genation and oxidation, and these can then be 
examined in detail, or alternatrvely ooal itself or 
primary derivatives such as solvent extracts may be 
studied directly. 8. G. Ward submitted preliminary 
results of a comprehensive study of oxidized products, 
intermediate between humic acids, and benzene 
carboxylic acids, produced by oxidizing humic acids 
with alkaline permanganate, with hydrogen peroxide 
and with ozone. The humio acids themselves were 
produced by alkaline permanganate oxidation of 
deep-mined ooel or by alkaline extraction of outcrop 
coal. Fractions containing between ten and forty 
carbon atoms in the molecule were obtained by 
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various procedures, including chromatography and 
AASIA EE : but none could be claimed as a single 
compound. J. P. Schuhmacher degoribed the solvent 
fractionation and high-vacuum distillation of frao- 
tions obtained by 


of the were polymeric 
from “monomers containing a 
phenanthrene nucleus. I. G. C. Dryden compared 
knowledge of ooal structure derived from infra-red 
spectra with that from chemical determinations, 
and described recent work in the Britiah Coal Util. 
isation Research Asaocintion, in which the two tech- 
niques were used for supplementing one another. He 
showed that the gaa although not the precise 
amount, of phenolio hydroxyl in lower-rank British 
coals has now been i established by ool- 
laboration between W. F. Wym, working on acetyla- 
tion of coals, and J. K. Brown, working on the 
infra-red spectra of ooals and their acetylated 
derivatives. Compamson was also made between the 
determinations by C. R. Kinney (Pennsylvania State 
University) of the amounts of acetic acid produced 
by different 


ooals on oxidation, and the spectroscopic ' 


estimation by Brown of the proportion of aliphatic 
hydrocarbon. groups in similar coals, J. Bohuyer 


pa dealt directly with 

Heine desoribed oom- 
hardnees teet 
using continuous or alternating load. A carrelation 
was found between micro and macro Viokers hard- 
ness. 

On the segond day, three papers dealt with 
‘of the mechanism of plastio softening of ooal, par- 
ticularly during oerboniration. This softening, 
&ooompanied by the development of a sticky oon- 
sistency, is easential to the production of a strong 
large ooke from small particles of coal. The ultra-fine 
poy of coal particles is also relevant to its 
viour in carbonization ; and mechanical aspects 
related to the physical effecte accompanying the 
hardening of plastic coal to solid semi-coke, which 
have great influence on the orack structare and 
strength of the resulting coke, were also described. 
The physical examination of cokes by microecopy, 
other methods, and X-ray diffraction formed 
the theme of further papers ; and finally, a test for 
the reactivity of high-temperature coke to carbon 
dioxide (an index of ita behaviour in combustion and 
in metallurgical plant) was described. 

The plastio ing of coal on heating was dis- 
cussed at length by D. W. van Krevelen. Measure- 
menta of plastic and swelling behaviour were shown 
to be cansistent with the hypothesis that a metastable 
liquid intermediate is first formed and afterwards 
decomposed. It was shown that small differences 
between the activation energies of these two con- 
seoutive pyrolytic reactions oen account for many of 
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the differences observed. between coals, A mixtw 
of a low-melting 
on thermal 

to promote further 
simulate closely 


rate equation, deriving velocity constants. Aotivatio 
energieé were almost independent of the rank (c 
maturity) of the coal tested; the values fell in 
narrow range around 50 keal./mole. It was als 
found that addition of a small amount of 9-1: 
dihydro-anthracene decreased the reaction velocity 
I suggested that decomposition of this add} 
tive released atamio hydrogen which retarded th 
oroes-inking or hardenmg of the plastio oos 
J. W. Phillips discussed plastic flow of coal at roone 
temperature, which can be induced by briquettin, 
and by other well-known techniques, and 

that the behaviour of coal in this respect ia ancioso 
to that of any other brittle and extensively araoke 
material, and is not directly related to the plaste 
softening of coal on heating (which involves decom 
position). 

Coals have an extensive ultrafine porous structur 
and have been shown to behave ag molecular sieves 
A study of this aspect, using the measurements o 
heat of wetting, adsorption and apparent denert; 
as an indication of the extent of penetration of t 
given liquid into & coal particle, was described by 
R. L. Bond. The structure of bituminous ooals 1 
characterized by two modal sizes of constriction. 
both of the order of tens of angstroms, and this 
structure is rather surprisingly found to persist with 
relatively minor changes in dimension up to carbon- 
ization temperatures of 600° O. and above. Above 
600° O. the structure is leas because it is 
penetrable only by very small mo es such as thom 
of hydrogen and heli and can only be studied by 
measurements of adsorption or apparent density. 
This fine structure is important in determining the 
ease of escape of volatile pyrolysis peed ucts ard tiers: 
fore the degree of their secondary decomposition ; it 
also influences the extent of plasticization achieved 
by & given amount of fluid decomposition product. 

The strength and size of & coke are important mm 
relation to its use in blast furnaces and cupolas, 
where a heavy metalhirgical burden haa to be sup- 
ported, and the voids must not be choked by degraded 
coke particles. These ies are influenced to an 
important extent by the fiessuring that oocum during 
and after solidifleation of the plastic coal mass. 
Fissuring depends on temperature ient near 
the plastic rone in. the coke oven, on the rate of 
hardening, on the temperature of hardening, and on 


the coke and the strength of larger pieces containing 
fissures ; a laboratory mechanical test ing on 
the curvature observed when a layer of coal is cooked 
by heating from the underside was described ; tho 


perature of maximum rate of decomposition. and that 
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solidification, and of the relative solidification 

pees ae ee een is 

. Th. Mackowaky illustrated the value of miaro- 

ipio investigations in studies of coke structure and 
. Proof was adduced that the re 

iter of ookea, which oan be studied by this 

asista of interoommunicating chambers. B. Alpern 

o contributed to this subject, describing the use of 

croscopy in reflectéd polarized light in recog- 

ing coke constituents of differing optical aniso- 


ı the outer surface of the particles and on the 
ternal surface. 


CONGRESS OF CELL BIOLOGY 


ess Eighth International Congress for Cell Biology 
was held at Leyden in September 1954. It was 
‘ganized by a Dutch Committee inoluding Prof. 
. Boeke as honorary president, Prof. P. J. Gaillard 
; president, Dr. W. K. H. Karstens and Dr. Johanna 
. P. Zeaijer as secretaries. The Dutch Committee was 
sting on behalf of, and with the advice of, the 
aternational Society for Cell Biology. 

As was the oase with all the recent congresses in 
iig field, the view waa taken that cella constitute one 
° the definitive levels of organization of living matter 
appreciation and discussion 


y well as for those whose interesta were more re- 
wicted. In the afternoons there were a number of 
&rallel sessions, many of them symposia, which pro- 
ided for detailed discussion in a wide variety of flelds. 
b waa, of course, impracticable to attend more than 
ne of these sessions; but the common morning 
yeaions were organized to enable all who wished to 
o 80 to obtain. bird’s-eye view of many major flelds. 
he morning lectures were upon the following topice : 
iduced intercellular subetenpes ; 
and differentia- 


t-r&y methods in histochemistry ; 
raphy; chromosome structure; thyroid secretion ; 
aorphogenstic interaction between cells ; cell division 
nd mitotic poisons ; facilitated diffusion and active 
ransport ; electron microscopy of cells. On the whole 
his scheme worked well; but its success was limited 
vy the failure of some of the lecturers to give broad 


urveys. 

Scientifically, the chief value of the Congress lay 
vartly in the survey which was made of & 
arge part of biology, and partly in the provision 
f ample time for informal discussion. One of the 
nost valuable arrangements was the provision of 
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discussion rooms to which any small group which 
.arose spontaneously could resort to pursue any topio 
“which it wished to consider. As regards subject- 
matter, perhape the most striking feature was an 
indication that the gulf between the students of 
chromosome morphology and other cell biologists 18 

inning to narrow. 

The able organization of the scientiflo aspects of the 
Congress waa paralleled by the excellence of the social 
activities. The waa opened in the Pietergkirk 
by &ddreaeseg from f. Gaillard, from the President 
of the Board of Curators and the Rector i 
of the University. One of the Dutch hosts remarked 
that the growth of fingers in tissue culture presented 
those interested in criminal law with some unusual 


roblems. The president of the Society for Cell 
Biology, Prof. E. N. Harvey, waa prevenied from 
attending by illness; but hus was read by 


Paul Weiss m a style which was widely appreciated. 
There were a number of other attractive social fanc- 
tions, of which the most outstanding was the reoep- 
tion given by the Netherlands Government in the 
Amsterdam Rijksmuseum. Here, in addition to the 
collection, there was a remarkable 
exhibition of Indonesian art. From every point of 
See thn fcn Cormmaities aunsestied [n snl the 
Congress an outstanding success. 
The Congres was preceded by & meeting of the 
i Commussion of the Society for Cell 


study of nucleio acids, proteins, po des and 
various enzymes was reviewed. The Commission was 


able to report that much progreas had been made 
since its meeting (in 1951). 

At the end of the Congress it was decided to accept 
an invitation to hold the Ninth Congrees at the 
University of St. Andrews, Scotland. This will take 
place ihg August 28-Beptember 3, 1957. The 
Executive ittee maible for the Congress 
will include Dr. Honor B. Fell (chairman), Prof. H. G. 
Callan (seoretary), Dr. Robert Brown and Prof. M. M. 
Swann. The following offoers of the Society for Cell 
Biology were eleoted : President, Prof. P. J. Gaillard ; 
Past-President, Prof. E. N. Harvey ; Vige-Prestdents, 
T. Caspersson, H. B. Fell, P. Weiss ; Secretary, Prof. 
J. F. Danielli. 


BRITISH GELATINE AND GLUE 
RESEARCH ASSOCIATION 
RESEARCH PANEL MEETING 


waa held on May 17, with Mr. 8. G. Hudson (Richard 
Hodgson and Sons, Ltd.) m the chair. Two papers 
were presénted, and at the close of the meeting those 
ant visited the Association’s laboratories at 
9a Dalmeny Avenue, Holloway, London, .N.7. 
“Recent Research on the Mech- 
anism of Pho i 
Dr. J. W. Mitehell 
University of Bristol). Dr. Mitchell 
recent series of experimenta which he and his col- 
laborators have carried out, aimed at providing 
definite experimental answers to many of the 
. 
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speculations which have been put forward from time 
to time to account for the behaviour of silver halide 
emulsions. The most important step in this work 
has been the preparation and use of large single 
arystals of silver bromide in the form of thm parallel 
slabs. These can be obtained either strained or, by 
an annealing process, strain-free. 

The resulta of sensitization by immersion in 
gelatin solutions, by digestion with gelatin solutions 
, which could be modifled by the addition of reducing 
substenoes, sulphur-oontaining sensitizers and potas- 
sium obloro-iridite, were described. Chemical 
sensitization appears to arise from silver, gold or 
silver sulphide produced at strained or roughened 
regions on the surfaces of the crystals. By direct 
deposition of silver and gold on the it was 
possible to check this view, and silver films could 
also be converted to silver sulphide. On exposure of 
silver bromide to light, halogen atoms are released, 
and chemioal sensitizers function by reaction with 
the released halogen. The recent results have brought 


into prominence some of the older theories of ' 


sensitivity. A lively discussion, opened by Mr. 
R. 0. M. Smith (Ilford, Ltd.), followed the paper, and 
gave Dr. Mitchell the opportunity to expand his 
account of certain aspects of the work. 

The second paper, given by Dr. C. H. Bamford 
(Oourteulds Fundamental Research Laboratory, 
Maidenhead), was on ''Synthetio Polypeptides”, and 
in it the work which has been carried out at Maiden- 
head was reviewed and related to the behaviour of 
proteins. The oonflguration of polypeptide chains 
can be examined by such physical methods aa 
absorption of polarized infra-red radiation, which 
enables the directions of the —NH and —CO groups 
to be determined, by X-ray diffraction spectra, where 
certain polypeptides give results in close agreement 
with those to be expected for the 8-7 helical structures 
proposed by Pauling, and by optical rotation. Syn- 
thetio polypeptides occur in two configurations: a, 
ref to above, with intrachain - bonding ; 
and B, an extended form with interchain hydrogen 
bonding. These correspond olosely with structures 
found for #4tural proteine such as keratin and silk ; 
but an analogue for collagen has not been found yet. 
The ‘discussion on this paper was by Mr. 
A. G. Ward (British Gelatane and Glue Research 
Association) A. G. WARD 


WATER POLLUTION RESEARCH 
IN BRITAIN 


10 those whose work or interest lies in river 

pollution prevention, water treatment, and 
sewage and trade wastes ifloation, the study of 
the annual reports of the Water Pollution Research 
Board and of the Director of Research is at once a 
necessity and a pleasure. The report for 1954* 
easily maintains interest and information that 
have characterized previous reporta. . 

A notable event of the year was the completion 
and occupation of the new laboratories at 
Hertfordahire, which now house all the staff who were 

reviously working at Watford, Garston, Birmingham, 
entry and Tilbury. Thus for the first time since 
the formation of the organization in 1927, all the 

* of Boleniifio and Industrial Research. of the 
que Research Board, with the Report of the 


of 
Wi Pollution Rosaroti far. the year. 1O54- Pp. wi+65+4 plates, 
(London: H.M. Stationery Offies, 1055.) 3s. net. 

e 
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staff are together in one building—a great advantag 
for future work. The new laboratories have a numbe 
of novel features ; among the many facilities may E 
matenoed a small pumping station, which can delive 
up to 50,000 gallons of sewage daily to experiments 
plant (see also Nature, June 25, p. 1105). ° 

The largest section of the report comprises a 
account of the made in the complex surve 
of the Thames . Here ıt was found necessa., 
to undertake the fundamental task of redeterminin 
the values of the solubility of oxygen m water, ove 
& range of temperatures and salinities, in i 
with moist air of normal composition at sea-leve 
The values so obtamed were found to be 3-4 pe 
oent lower than those commonly accepted hither 
Part of this work involved the checking of the well 
known Winkler titrimetrio method for the déterm 
ination of dissolved oxygen i & referenc 
gasometrio method, establishing that the former } 
without appreciable error. Other studies included 
statistical examination of the chemical records of tb 
London County Council concerning the condition o 
the Thames, and the factors controllmg the balanc 
of oxygen in the estuary water—that is to say, th 
amount of fresh water entermg at Teddington, tb 
absorption. of oxygen from the atmosphere unde 
various surface conditions, the effect of myntheti 
detergents upon the absorption and ihe rate o 
oxidation of polluting matter, mcluding the effect c 
bottom deposits removed by dredgmg. Both fleld 
investigations and laboratory expermmente have nox 
been terminated ; but the final conclusions await th 
completion of the many lengthy calculations tha 
have to be made. 

A further section of the report deals with the effect 
of pollution on fish. The Laboratory has assiste 
the Ministry of Agriculture and Fisheries in & gurve; 
of the River Colne, principally regarding the effect o 
sewage effluent upon fish life. Laboratory experi 
ments are being continued on the of toxiaity o 
Ammonia, carbon dioxide and o detergente 
It appears that the degree of toxicity is frequently 
related to the amount of dissolved oxygen present— 
figh can survive doses ‘of toxic substances in well 
aerated water that would be fatal in poorly oxygenatee 
water. i 

In the section on sewage, an account is given o 
the exammation of surface run-off water from + 
housing estate, the conclusion being that tbis wate 
waa not of a very polluting nature apart from it 
rather high oontent of. suspended solids. Th 
ee filtration of sewage is discussed as regard: 
periodicity of dosing and efficiency of filters, and als 
the work so far done on the effect of synthetic deter 
gente upon sewage treatment, where quantitativ: 
information on the subject is by no means abundant 

A useful piece of work has been done in conjunctior 
with the Government Laboratory : that of reviewing 
methods for determining concentrations of variou 
metals in ‘waste waters and effluents down t 
0-1 p.p.m. The methods suggested are due to bt 
incorporated in the second edition of ‘Methods o 
Chemical Analysis as lied to Bewage and Sewage 
Efftuente" to be publi by the Ministry of Housing 
and Local Government. 

Investigations have been continued concerning the 
removal of cyanides from industrial waste waters by 
biological filtration; the organism ee hae 
been isolated and described. Biological destructior 
of cyanide in mixed plating wastes has been shown 
to be a practical me for dealing with suck 
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raste, and if the information resulting from this 
asearch is property acted upon by the industries 
onoerned, a potent source of pollution will be greatly 


reatment is a possible one for pre-treatment before 
ischarge to a publio sewer, having the merit first of 
equiring lees space than a percolating filter to effect 
he same degree of improvement, and secondly of the 
bility to treat undiluted kier liquor, whereas for & 
eroolating filter the liquor would require considerable 
lilution. 

The section on water is very brief. Experiments 
re described on the removal of fluoride from water 
y pasado iue ae of activated alumina. 
The reason for complete blockage of two slow 
and-filters was investigated and found to be due to 
leposited crystals of calcium carbonate which had 
yound the sand grains together, the deposit having 
»een induced by loss of carbon dioxide fram the water 
turing previous seration. 

Lastly the report emphasizes that an important 
garb of the Laboratory’s activities is now concerned 
with the development of automatic i t A 
ioteworthy achievement has been the production of 
in instrument for the continuous recording of the 
liesolved oxygen content of a stream of water, thus 
riving valuable information about fluctuations that 
would usually be missed by the methods of inter- 
nittent sampling that otherwise have to be employed. 


STANFORD RESEARCH INSTITUTE, 
CALIFORNIA 
REPORT FOR 1954 


"TEE annual report for 1954 of the Stanford 
Research Institute, California*, records an 
increase of 242 in the staff durmg the year, and, of 
shese, 165 have professional training and five to ten 
years of industrial i The steff now totals 
916, and the revenue 
7°57 million dollars. Contract research is now being 
ponducted at the rate of 8-5 million dollars & year, 
and the number of research projects has increased 
from 882 to 478, of which 297 were for private 
business, 128 for the Government and 53 were spon- 
tored by the Institute as part of ita plan for aiding 
the technological and economic t of the 
western. of the United States. In terme of 
dollars, ratio of commercial projects to govern- 
ment projecta was 54:46—an almost exact reversal 
of the ratio in 1958. 


research on human 
engineering in industry; the effect of y-radiation 
on high polymers; a survey of industrial land use in 
the -Portland area; and the production of such 
reference works aa the “Western Resources Hand- 
book", ‘The Chemical-Eognomios Handbook" and 
“The Directory of Western Ohemioal Producers”. 
The Institute also sponsored symposia on the auto- 
matic production of electronic equipment, on social 
soience for industry and on area development 
problems. 


* Stanford Research Institute: Annual Report for 1954. 48. 
(Stanford, Callf.: Stanford Research Institute, 1055.) zs 
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In the Engineering Division electronics claims the 
largest ahare of attention, particularly the theoretical 
analysis of antenna systema, the design and manu- 
facture of prototypes and the performance of radiation 
systems. The Physical Sciences Division has dealt 
with the production of chemicals from petroleum, 
utilization of wood waste, tallow, bagasse and fish 
waste, as well as the properties and applications of 
polymers, the storage and utilization of solar energy, 
the affect of infra-red radiation on chemical reactions, 
the use and control of sound waves and with the 
On T The Division is also 
engaged in bi ical research and on problems in 
nutrition, microbiology, physiology and toxicology, 
while expansion into ogy is in progress. 
The Eoonomios Division is concerned with three 
broad o&tegories of work: the economic analysis of 
problems for specific companies ; the examination of 
specific functions, such as the application of electronic 
data- ing equipment to accounting and clerical 
operations, the application of operational research in 
management and the industrial application of social 
goience ; and the use of economic surveys in area 
development, including also the location and pro- 
tection of plant, military logistics and weapons- 

evaluation. 

In the Poulter Laboratories contributions have 
been made to the understanding of shock waves and 
detonations which have increased the effectiveness of 
explosives both for military ae and in mining, 
agriculture and demolition. Institute's work on 
defence against nuclear bombe has shown that earth- 
covered steel-arch structures above ground provide 4 
significant level of protection at economical cost; but 
that most ordinary structures not specifically 
designed for the purpose are not significantly 
strengthened against blast by earth cover. Work on 
rocket liners has shown that detonation in tubes can 
be limited by absorbing compression-wave energy at 
the walls and, in work on graphite nozzles for liquid 
fuel rockets, a new technique for converting graphite 
to metallic carbide for an appreciable th hes 
given promise. A non-destructive test device, called 
a stub meter, for the plastic-adhesive bonded sand- 
wich has been developed by the Institute physicists. 
Ten common weeds, grown under controlled con- 
ditions, have now been standardized as indicators of 
atmospheric pollution by hydrogen fluoride, sulphur 
dioxide, hydrogen i ammonia, chlorine and 
oxides of nitrogen. Under a project sponsored by the 
Bouthern Pacific Co., the hydrofriotion system for 
freight cars has been. developed to distribute the 
impact of energy more evenly or at & more constant 
rate by new shock-absorbing mechaniams. 


METABOLISM OF RADIOACTIVE 
SUGARS 


. K. PORTER and L. H. May have followed the 

and utilization of radioactive by 

tobaooo leaf disks (J. Hep. Bot., 0, 16, 43; 1955). 
When destarched tobacco-leaf disks were floated on 
5 per cent (w/v) solutions of sucrose uniformly 
labelled with carbon-14 m either the glucose or 
fructose moiety, and on invert sugar in which one 

hexose only was so labelled, in an & here of 
at 25° C., seventy-five per cent of the sugar 

lost from the external solutions was recovered as 
starch, sucrose, fructose, glucose and carban dioxide. 
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cent as starch. 
initi labelled' and 
whether the sugar was supplied as sucrose or hexose, 
the relative specifle activities of starch and sucrose 
in the leaf disks and of the carbon dioxide evolved 
were equal or nearly equal to that of the sugar 
lied. 
AC With aa ‘aa’ Che qubsirain: ihe States 0 A8 


It is concluded that fructose and glucose free or 
combined in sucrose were equally available for starch 
synthesis and carbon dioxide formation, and that 
there can be no question of preferential utihzation of 
one or other hexose. Starch and carbon dioxide 
must arise from a common source in which readily 
formed derivatives of the hexoses 


sucrose take place at a sité remote from the common 
pool. : 


MARINE BIOLOGICAL RESEARCH 


7 [ EE fist number of Vol. 84 of the Journal of the 
Marine Btological Association of the Untied 
Kingdom contains ten papers on a variety of marine 
topics. Ib commences with an obituary notice of 
one to whom marine biology owes & very + deal, 
the lato Dr. George Parker Bidder, who died in his 
ninety-first year last Deoember; he was the last af’ 
those oonneoted with the early development and 
struggle for existence of the Marine Biological 
Association and its first honorary member. There 
is & characteristic photograph of him as frontis- 
pieoe. 

In the first of the ten papers, Dr. John R. Baker, 
worki under the auspices of the Universities’ 


segment. 

learned quickly by the fishmonger 
avoids autotomy of the a 

Dr. H. A. Oole and Mr. D. 


and canner, and 


edge of the oyster, causing the formation of a mantle 
pocket, later of a shell pocket, with thickening of the 
mantle and shell substance over the pocket, the 
malformation being visible externally. In severe 
cases, involving the presence of a number of parasites, 
the irritation may spread inwards to the adductor 
muscle, and the deposition of brown shell material 
on this muscle causes the shell to gape, with resulting 
suffocation and death. The parasite oocurs in the 
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River Crouch in oonsiderable numbers, in othe 
rivers of Easex, and also at Saloombe, Devon, wher 
Ohrysallida obtusa Brown is here recorded for the first 
time in oysters. In North Wales, Dr. Knight Joner 
found Odostomia scalaris in mussels. No method 
of control are known. > 

A detailed account of feeding and digestion ir 
terebellida, with special reference to Amphirtis 
johnston, and & comparison between this and othex 


the two, mixing of the food by muscular action of the 
hind-stomach. 


genera. 

Dr. J. E. Morton and Dr. N. A. Holme record the 
discovery of large numbers of the tectibranch Akera 
bullata in a sea-water tank in the Naval Dockyard at 
Devonport, the first record for the Plymouth area. 


' The ‘animals were feeding on the thick growth of 


green algae growing on the sides of the tank and were 
breeding freely, the majority, however, dymg after 
spawning. A study of its structure leads the authors 
to the conclusion that Abera ought to be removed 
from the Bullomorpha and placed in the Aplysio- 
morpha. A good account is given of ite swimming 
habite, with outline di Sass 


a paper on the structure and ecology of the minute 
marine pulmonate, Otèna otis. This limpet-like form 
lives in the barnacle rone, ing on small algae, 
and breathes through the lateral lobes of the foot, 
for the pallial cavity is very narrow and not specialized 
for respiration. Few of the characters of Otina are 
specialized ; but most, particularly those of the diges- 
tive, genital and nervous systems, are primitive. 

Dr. R. B. Clark and Dr. A. Milne have worked on 
the sublittoral bottom fauna of two sandy bays on 
the Isle of Cumbrae, using the Robertson mud bucket. 


rule in the bottom community. Drs. L. R. 
isher, 8. K. Kon and 8. Y. Th contribute 
their third study of vitamin A carotenoids in 
invertebrates, and are here dealing with eleven 
species of euphausiids. There is considerable varia- 
tion in the amount of vitamin A stored in the eyes. 
One small-eyed species, Thysanopoda aouttfrons, is 
jp icm Ae Neritio groups of Meganyots 
phanes norvegioa have higher reserves than those from 
the open Atlantio; but the fat concentration is highest 
in northern waters. Astaxanthin is found in all. - It 
is signifloant that, despite ir similar habitat, the 
euphausiids are bi ically and morphologically 
distinct from the Mysidacea, and in both respects 
appear to be related to the Penseidea. Euphausiids 
form a link in the food-chains leading to blue and fin 


whales, sperm and: bottle-nosed Mene (through 
deogpod. oephalo ), herring, ood. (at oertain times 
of the year) and halibut. Dr. J. 8. Alexandrowicz 
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as extended his study of the mnervation of the 
eart in Crustacea to that of Praunus. The three 
"stems of nerve elamente—intrinsic neurones (six in 
‘rounus), & pair of nerves joining the local system 
> the central nervous system, and nerves to the 
cterial valves—are represented. 

The salinity of Kames Bay sand, Isle of Cumbrue, 
‘ith special reference to the distribution of Noerets 
diversicolor, has been investigated by Dr: Ralph I. 
mith, of the University of California, Berkeley. He 
rund & rone of relatively stable brackish interstitial 
rater, and the zonation of the polychaete 

> this belt of lowered salinity. Whether it prefers 
he lowered salinity, or whether other itt 
xtertidel species shun it, : not yet clear; but Dr. 
‘era Fretter, working on the same species at Ply- 
aouth, shows that it can adjust itself gradually to 
he more dilute sea water and can maintain & steady 


Atqmic Energy Research Establishment, 
Harwell, she found that m sea water of 85 per mille 
wlinity, saturated with oxygen, at normal atmo- 
spheric pressure ar a temperature of 14° O., the 


0886 


and temperature 
uptake of sodium. 
rg babe: eee an Scare ee ra 
af Nereis diversicolor, influx of sodium being 
about three times greater in normal sea water. 
The number under review concludes with abstracts 


The integument of Pertnerets 


ISOTOPIC COMPOSITION OF 
METEORITIC HYDROGEN 


By GEORGE: EDWARDS M 
Institute for Nuclear Studies, University of Chicago 


HE deuteri tium ratio in meteorites ia of 
interest because it is one of few known sources 
of information about the ratio of these isotopes in 
space near the time of formation of our planetary 
Their abundances in the sun’s atmosphere 

iphio measurements ; 

but it is well known at the sun’s temperature 
deuterium is much more reactive in the nuclear 
process than h; 


that hydrogen representative of that in planetary 
space might be retained in the carbonsceous chondrites 
4 
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(a small group of meteoritee—twenty-one known, 
which contain varying amounts of free carbon and 
organic matter), and an investigation of the 
deuterrum-protium ratjo in this of meteorites 
was carried out by G. Boeto!. viously, I. Fried- 
man’ conducted an isotopio analysis of an iron 
meteorite (Canyon Diablo) ;- but streesed that some 
fractionation may have occurred during the process 


Sol serge the le. 
In 1953, described experimenta on the isolation 
and determination of protium and deuterium in iron 
presented results for two meteorites. 
Since then a number of other meteorites have been 
examined by the same method. 
The metal is oxidized by heating to 1,100* C. ina 
stream of pure oxygen gas, the water from h 
in the meteorite being collected in a cold trap at 
—'10* CO. When the oxidation is complete, gra 
tam- 


oxidation, it is passed over a mixture of copper oxide 


collector type similar to that described by Nier*. 
The instrument is equipped with two capillary leaks 


relation between this di and the absolute 
ratio is expreased by the equation 
D/H e stas standard .. 100 





ED per cent = 


and the standard gas is Hydrogen of Lake Michigan 


` water, the absolute ratio of deuterium to hydrogen, 


D/H, being approximately 1/6,500. Compared to 
this standard, average see water is + 4:5 per cent. 
The error in analysis (including deviations introduced 
during the conversion of water to hydrogen) is 

+ 0-4’ per oent. maximum.. The results of the 
analysis of a number of iron meteorites are shown 
in Table I. 

Meteorites were prepared for analysia as follows. 
With a diamond wheel in a dental drill 
superficial rust was removed. Where sufficient rust 
was available, it was collected and the deuterium and 
protium determined in exactly the same way as for 
the meteorites. Final traces of rust were removed by 
sandblasting, after which the metal was washed with 
carbon tetrachloride. The meteorite was placed in a 
surface-grinding machine and dry until no 
original surface metal remained and the specimen 
was rectangular in form. The meteorite was again 
washed in carbon tetrachloride and transferred with 
foroepa to & ahaping machine where the metal was 
cut to suitebly sized.swarf. All parte of the shaping 
machine around the metedrite were abecudeds in 
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* Weighted average, seo text - 


heavy aluminium foil which was previously washed 
with carbon tetrachloride. When about 10 gm. of 
metal had been cut, aH cuttings were transferred to 
a clean bottle. If enough meteorite was available, 
thé cutting process waa & number of 


i the turnings break into 
chips because of i eotions in the main body 
of the rheteorite, dark-ooloured dust-like sold 
separates from the chips and falls to the bottom of 
the sample bottle. To obtain a representative sample 
of the whole meteorite it is necessary to collect the 
cuttings batch-wise aa described, and to oxidize each 
sample as a whole. 

In the case of Toluca, this was not done. AI the 
cuttings were collected in a single bottle (26-0 gm.). 
The individual analyses of Toluca are ah in order 
in Table 1. Tho first two analyses are of 10-gm. lota 
oA wi liane ane ne ap dE tha Ogin 
residue in the sample bottle. It is apparent that the 
hydrogen is ‘éonosntrated in the fine solid at the 
bottom of the same bottle. The difference in the 
deuterium analysis is not understood. 

Table 2 shows the i tium analysis of 
surface rust from the meteorites from which a suit- 
able was obtained. 

It is that in generel the hydrogen from the 
russ contains a distinotly higher proportion of 
deuterium than thas in the metal This, coupled 
with the fact that extreme care was taken to remove 
all rust—and, in faob, all superficial metal to an 
average depth of about 2 mm.—gives fair reason for 
‘believing the hydrogen from samples io be 
that origmally moorporated during the formation of 
the meteorites. It may be surmised that the 
has been retained in the meteorite since it solidified 
and is representative of that in the parent body, at 
the time of solidifloation of the iron. It seems prob- 
able that the stony meteorites and irons were 
ioe A ada Seber Md M eer NE 

bodies that the separation of the phases oocurred*. 
The age of two stony meteorites from recent 
potassium measurements (Wasser end Ha 1) 
was found to be 4:7 x 10° years. This age is that of 
the solidification of the silicate, and it is probable 
that the iron also solidified about the same time, and 
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that the hydrogen is of about this age. It is possib] 
that the irons are in two groups with bydroge: 
contents of 0-10 and 25 p.p.m. (Table 1), althougi 
many more analyses would be necessary to establia) 
this fully 


these discontinuities is thought to be sulphide an 
silicate not completely removed during the origina 

ión of the iron in the parent body, togethe 
with some carbides. Ib may be that this subetan« 
also contains the large proportion of the uraniun 
found im iron meteorites by Prof. Paneth and hi 
oo-workers*. Urey’ has directed attention to the fact 
that the quantities of urantum found in the iron 
meteorites are distinctly higher than would be sug. 
gested from thermodynamio considerations of the 
distribution of uranium between metallic and oxide 
or silicate phases. Mr. O. Joensuu recently carried 
ut spectrographic analysis of dust from flesurea in 
Canyon Diablo meteorite, ing this with metal 


ohips specimen. f 
moderately well by simply screening the 
whole sample of cut meteorite as it is obtained from 
the shaping machine.) He found 10 p.p.m. titanium 
in the metal and 800 p.p.m. in the material. 
Uranium is- not sufficiently abundant to i 
peers estimation, but would be expected to 

i ute itself between a metalic and oxide or 
Bele: phase i Tho Gero Way os dote. 

his study of deuterium in the carbonaceous 
ahandritee, Boato!5 attached special significance -to 
the three resulte in which he found deuterium to be 
more than 25 per oent higher than in Lake Michigan 
water on the basis that*such oompoeitions lie outaide 
- the range of natural waters at present known. Since 
these experiments were made, a number of other 
facta have come to light which make this evidence 
less conclusive than was at first thought. 

At the time of Dr. Boato’s measurements, there was 
reason to believe- that the’ carboriacecus. chondrites 
might be the most primordial material of all the 
‘meteorites. Since then, Dr. Harold O. Urey and I 
have developed a method of: measuring the oon- 
centration of certain minor elementas in meteorites 
with a higher precision than was previously possible’, 
and have estimated the sodium and i in 
carbonaceous and other chondrites. We have found 
a relatively great variation in the sodium ug ard 
sium in the carbonaceous chondrites, Dr. H. B. 
Wiik (private communication) has found this to be 
true for many other constituents also. We conclude 
that the oarbongoeous chondrites have undergone 
chemical and/or thermal treatment at least as drastio 


Table 2. pDmutTERIUEK COONOENTRATION IK HYDROGEN FROM Rust 
ON METEORITES 
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8 that involved in the production of any of the 
ther groupe of meteorites, and that the carbonaceous 
hondrite have a much more complex history than 
ve would expect of truly primordial material. The 
mexpected variability in this group of meteorites 
eaves us In great doubt at the moment, not only 
‘bout the place but also the time of origin of these. 
Jnder these conditions 16 becomes difficult to attach 
special significance to specific results. 

In the course of complete analysis of the carbon- 
‘otal water content, and I am greatly indebted to 
iim for permision to quote his results prior to 
)ublication. As shown in Table 8, his are 
»onsistently higher than those found by Dr. Boato. 
The reason for the divergence is not understood. 
There may be some significance in the fact that the 


history and origin, there does nob seem to be any 
simple way of weighting the results. Seven of the 
ten results have deuterium concentrations (8D per 
cent) grouped between — 18-0 and + 9-6 (average 
— 4-7 per oent), and tbe & ‘of all the values is 
+ 5:8 per cent with respect to Michigan water 
(+ ae 
In . circumstances ib 4 that the 
deuterium-protium ratio found in iron meteorites 
(— 8-4 per oent with respect to Lake Michigan water 
or — 13-9 per cent to average sea water) 
may be the most reliable available to us. The com- 
tive consistency of the isotopic composition of 
ydrogen in the iron meteorites is suggestive of a 
common origin, different from that which gave rise 
to the surface rust. If we now suppose that the 
of the iron meteorites is tative of 

that at or about the time of the earth’s formation, 
then the present oceans are somewhat more abundant 
in deuterium than the primordial water. This is what 
we should expect if the earth had at some time lost 
all ita original water except that remaining in 
hydrated silicates, and that the oceans 
t water evolved from these silicates. Incom- 
pletenees of this process of ocean formation would 
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give water enriched in deuterium with respect to 
that in primordial water, as we indeed find. 

I am indebted to Mrs. Jeanne Ingersoll for her 
aemistanoe m all the practical work reported. My 


thanks are dus also to Dr. Wilk for permission to use 


his resulta prior to publication, to O. Joensuu for 

spectrographio analysis, and to Prof. Harold O. Urey 

for useful discussions, advice and helpful ariticiam. 
[Feb. 4 


a g: (a) Pros, Conf, Nuolear Processes in Geological 
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CYTOCHROMES OF MICROSOMAL 
PARTICLES 


Cytochrome b, of Microsomes from 
. - Animal Tissues 


HAMOCHROMOGEN, showing absorption 
bends at about 552 and 525 mp, was observed 
in 1951 in microsomal particles from oow's milk!^. 
As part of a general programme of investigation of 
the nature and properties of microsomal particles, 
this has now been studied in greater 
detail in microsomes, isolated essentially as previously 
described’, from the mammary gland and milk of 
the same oow and from calf inteetinal»muooga. 
Thick pastes of the buff-ooloured migrosomes from 
mammary gland and intestinal mucosa show no 
abeorption bands in the visible region when observed 
with a low-dispersion micro-spectroscope. After 
reduction with sodium dithionite, strong absorption 
bands appear in both tions at about 560 and 


525 mp, as with a Hartridge reversion 
. The pink-coloured microsomes as 
isolated from milk’ show weak absorption bands in 


approximately the same positions, and those are only 
slightly intensified on ition of sodium dithionite. 
The lower readings previously reported’? for the 
a-band may have been due to the presence of some 
adsorbed cytochrome o in the original preparation of 
milk microsomes. 


those of cytochromes b, b, and b, which were 


chromogen as b, *. 
in the nomenclature of cytochromes of the b group 
b, wes 


weiteren T Re ed 
given to & ial pigment’ which appears to be 
e 
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Wave-length (mx) 


1, Absorption spectrum of reflected t from a, thiek te 
om Dr a ae Gal Te Eie pa 


more closely related to cytochrome o than to oyto- 
chrome b. A component of plant chloroplasts has 
ow bo desibad cs cytochrome b, *.) 

Using & i nea Gee 
meter, Dr. F. Moss and Dr. R. G. Giovanelli dly 
analysed the spectrum of the reflected light from 
mammary gland microsomes, as shown in Fig. 1. 
The benda of cytochrome b, appear aa follows: 
oxidized, general absorption about 555 mp and Soret 
at 412 mp; reduced, 557 mu (x), 526 my (B) and 
421 my (y or Soret). 

In 1951 Kun’ isolated from rat liver a pigment 
closely resembling cytochrome b, in absorption 
et m ey 
reduced coenzymes I and II (reduced di- and tri- 
phosphopyridine nucleotide). The relationship of cyto- 
chrome b, to the oxidases of these coenzymes and to 
their cytochrome o reductase activities of microsomes 
was therefore examined. 

When about 0:5 umole of reduced coenzyme I or 
II is added to about 0-5 ml. of a thick suspension of 
mammary gland or intestinal microsomes, the a- and 
B-bands of reduced cytochrome b, immediately 
appear. They rapidly disappear in the presence of 
air due to oxidation, but reappear on addition of 
further substrate. The prooees may be repeated 
several times. If oxygen is excluded fram the system, 
the cytochrome remains reduced. Fig. 1 shows that, 
under aerobic conditions, cytochrome b, is only partly 
reduced by excess reduced coenzyme I, thus indicating 
the rapid oxidation of the reduced cytochrome by 
oxygen, possibly due to enzymic oa is. Oxidation 
of reduced b, is not i ited by potas- 
sium cyanide (10-* M). f 

The addition of oxidized cytochrome c to micro- 
somes reduced with reduced coenzyme I causes an 
Immediate reduction of the cytochrome c. 
reduced cytochrome b, reacta, directly or indireotly, 
with either cytochrome o or oxygen. Table I shows 
that the reduced coenzyme I-cytochrome c reductase 

i mammary gland and intestinal 
microsomes is closely related to the concentration of 
cytochrome b, Incubation of microsomes from 
mammary gland in milk serum at 38? for 10 hr. 
causes a marked fall in the reductase activity to that 
typical of the microsomes from milk. There appears 
to be a corresponding decline in the cytochrome b, 
concentration. The rates of reactions with reduced 
coenzymes I and II as substrates are substantially 
the same in intestinal, and presumably also in gland, 
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microgomes. Ag shown in Table 2, the reduced 
coenzyme J-cytochrome c reductase activity of 
microsomes is only elightly inhibited by antimycin A. 

Intestinal microsomes show a signi cyto- 
chrome o oxidase activity which is almost completely 
inhibited by 10> M potassium cyanide (Table 2). 
The dithionite-reduced microsomes show a very weak 
absorption band at approximately 604 my, preeum- 


soopically in either 


enzyme I (and II)-oxidase activities of microsomes. 
In this l&boratory it has already been shown that 
crystalline cytochro: 


c reductase) act- 
ivity. It is very probeble that a flavin or similar 
moiety mediates the reduction of the hmm of cyto- 
chrome b, by the substrate, as in the case of oyto- 


Table 1. COMPARATIVE PROPRRTING OF MICROSOMES FROM IFTENTINAL 
Mucosa, Mammary GLAND AXD MILK 


DPNH-Cyt. c. | Cytochrome b, STET 
reduotase eonoentration 
eottrity concentration 








Table 2. ENIYMIO ACTIVITIES OF Microsomes FROM OOW MAMMARY 
GLAND AND CALF INTESTMAL Muooms 
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hrome by This is seen from Fig. 1, which shows 
hat reduced coenzyme I and sodium dithionite both 
ause reduction of & component &beorbing in the 
egion of 460-480 my in the oxidized state, presum- 
bly a flavin group. Further work : being carried 
at to establish whether this and the hsm group are 
m different proteins or attached to the one protein, 
8 in the case of b, *. 

Cytochrome b, of cow mammary gland and calf 
ntestinel mucosa appears to be very similar to, if not 
dentical with, a cytochrome in liver described by Kun’, 
walled cytochrome b’ by Yoshikawa’ and cytochrome 
n by Strittmatter Bali: who recognized ita 
nicroeomal localization. The name ‘cytochrome b,' 
14» independently been given to this liver hwmo- 
ihromogen!* ag well as to e amilar pigment in the 
midgut of Ceoropia larve!*. The recent publication 
of the latter pepergi-!* has prompted us to make 
wn early report of our independent investigations. 

cytochrome 


Whether the b, components of cow 
nammary gland, calf intestine, Oeoropia midgut and 
‘at liver are identical oan only be establi by 


purifleation studies. The microsomal-bound alkaline 
hatases of cow mammary gland and calf 

intestinal muoosa, for example, have similar enzymic 

specificity and action but are, in fact, different 

proteina», s 
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Cytochrome b, of Microsomes from 


Plant Tissues 

Tam microsomal fraction isolated by differential 
centrifuging fiom homogenstea of white petiole of 
silver beet (Beta vulgaris) appears aa a yellow-ooloured 
pellet, as distinct from the buff-coloured mito- 
chondrial fraction. When examined with & low- 
dispersion mioro-epeotroeoope, the microsome pellet 
shows & broad absorption band in the blue (485— 
500 myu) but no other bands in the visible region. 
However, after reduction with sodium dithionite, 
absorption bands appear at 560 and approx- 

ims 525 my, as measured with a Hartridge 
reversion micro-spectroscope. The a-band (560 my) 
is very sharp but shows an intensification toward the 
red end, suggesting an asymmetrical absorption band. 
The band at 485—500 mp does not change on 
dithionite treatment. Microsomes isolated from 
onion bulb and from the spadix of Arum species 
The pases ati bands of the reduced compound 
are close to of cytochromes b, b, and 6,. More- 
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Table 1. PROPNETIS OF CYTOCHROME b, 











over, the pyridine haxmochromogen of the microsomal 
pigment appears to be identical with that from pure 
protohmm, suggesting that protohæm is the p io 


group. These faots indicate that the mioroeomal 
pigment is & cytochrome of the b gro . Table 1 
oompares the properties of this me with 


thoee previously 
igment 


me b, of silver beet 
is looalized entirely in the microsome fraction. It 


sang a De. TUB TEC: 
pounds óf the petiole homogenate.  Petiole micro- 


somes contam about 1-5 umoles hem per gm. nitro- - 
gen. No deteotable amount of cytochrome b, occurs 
either in the mitochondria or in the supernatant 
rethaining after centrifuging beet or onion homo- 
at 50,000 g for 1-2 hr. In contrast, Hill and 
isbrick! fo cytochrome b, in solution in 
extracta of leaves of broad beans and other plants. 
Since these workers held the tissue dispersions for 
&bout twelve hours at room tenrperature in order to 
olarify them, it is probable that the was 
released from the microsomes by autolysis. Autolynis 
liberates other bound enzymes, such as alkaline phos- 
phatase, for example, from microsomes of animal 
tissues’. Moreover, when a preparation from silver 
beet leaf and petiole was treated as described by Hill 
and Scarisbrick!, the fraction obtained. between 50 
and 100 per cent saturation with ammonium sulphate 
contained both cytochromes o and b,- Neither of 
these cytochromes occurs in solution in dispersions of 
freah tissue. 

The spectrum of the reflected light from a pellet of 
microsomes from silver beet petiole was ki 
determined by Dr. F. Moss and Dr. R. G. Giovanelli, 
using & special recording speotrophotometer, and is 
shown as Fig. 1. When reduced with dithionite, 

i appear at 676, 560, 482, 444 and 425 mp. It 
is considered that the peaks ab 560 (x) and 425 my 
(y or Soret) ate Mise Df aytoohrome Da he e 
(at approximately 525 my) not being The 

. 
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400 500 600 700 
Wave-length (ma) 

. 1. Absorp of reflected t from a thick paste 
odere fr t potola, pompe on eontamed a 
sal] residual fram disperzion modrom) 
E ee m m In foant ange i 
ddttion of reduced ooenzyimne I caused no aignifloant change 

the absorption 


Vip ah Rud Vaio tta Bue bt of aps 
chrome a, especially since some preparations of beet 
mucrosomes in the reduced state show a very weak 
band at about 605 my (probably due to cytochromes 
a and a,). The broad bend with a peak at 482 my 
18 that referred to previously as observed spectro- 
soopically. The nature of the compound giving rise 
to this peak is not known. The band at 676 mu may 
be due to slight contamination of the preparation 


with chlorophyll. Silver beet microgames show no’ 


detectable peroxidase activity. 

In view of the marked cytochrome o reductase 
activity of the plant microsomes with reduced 
coenzyme I (DPNH) and reduced ooenzyme II 
(TPNH) aa substrates, it seemed possible that 
reduced coenzyme I might reduce cytochrome b,. 
Under aerobic conditions, addition of quite large 
amounts of reduced coenzyme I to the microsomal 
pellet caused no appreciable reduction of cytochrome 
b, However, when either reduced coenzyme I or II 
was added under strictly anaerobic conditions, there 
was rapid, and apparently complete, redyotion of 
oytochrome b,. The bends of the cytochrome dig- 
; appeared immediately on exposure to air. 

The very rapid rate_of oxidation of reduced cyto- 
chrome b, by air suggests that this is unlikely to be 
due merely to ) autoxidation, but that the reaction may 
be enzymucally catalysed by a cytochrome b, oxidase. 

The microsomes contain no detectable amount of 
cytochrome c. However, when heart muscle oyto- 
chrome c is added to the microsome suspension 
followed by reduced coenzyme I, the bands of 
reduced cytochrome o rapidly appear. “This occurs 
under aerobic conditions. These observations suggest 
that cytochrome b, may be related to the reduced 
coenzyme I and IL cytochrome o reductase and to 
the reduced coenzyme I and II oxidase activities of 
plant microsomes. 

Hill and Scarisbrick! observed that cytochrome 5, 
of leaves was reduced in light and oxidized in the 
dark. Smoe there is acoumulating evidence that 
coenzymes I (and II) are reduced by plant chloro- 
plaste m the presence of light’, this o tion 18 
consistent with the finding that reduced eg 
I and II are substrates of cytochrome by. Oto 
chrome 6, of plant microsomes thus appears to be 
the analogous hsmoohromogen to cytochrome b, of 
microsomes from animal tissues‘. Moreover, the 
ratio of the reduced coenzyme I cytochrome o 
reductase activity (about 26 umoles cytochrome c 
reduced/hr.fmgm. nitrogen) to the concentration of 
cytochrome b, (approxmmately 1-5 pmolæ beam/gm. 

e 
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nitrogen) is 17, and thus of & similar order to the 
ratio of the reductase activity to the cytochrome b, 
concentration ın animal microsomes‘. As in the case 
of cytochrome b, it seems likely that a flavin or 
similar moiety may mediate the reduction of the 
hæm group of cytochrome b, by reduced coenzyme I. 
It is hoped to establish this by purification studies, 
particularly as it has been found in this laboratory 
that yeast cytochrome b, is a flavohmmoprotein*, 


animal tissues’, fais to inhibit this activity in 
microsomes from silver beet petiole, as shown in 
Table 2. Table 2 also indicates that the cytochrome 
c reductase activity of beet microsomes is substan- 
tially the same with either reduced coenzyme I or II. 


Table 2. REDUCTASE AWD OXIDASE ACTIVITIES OF MIOROSONES FROM 
THE PETOLE OF SILYER Burr 








Fraction 


XEnxymio activity 














( added), 6 mqm./ml. 
activities (at 840 ma) the same eoneentrations of 
omitting cytochrome c. 


Microsomes from mlver beet show only slight 
cytochrome c oxidase activity, and the reduced 
ooenzyme I oxidase is not inhibited by i 
cyanide (Table 2). The microsomes thus could 
provide an antimyoin A-resistant cyanide-remstant 
pathway for oxidation of reduced coenzyme I (and 
Il). It is possible that this pathway may provide 
energy for the synthetic processes catalysed by 
microsomes. Certain plant tissues are known to have 
& cyanide-resistant ‘basal’ respiration, as well as a 
oyanide-sensitive 'galt-linked' respiration’. It may 
well be that microsomal cytochrome b, and the 
associated reduced coenzyme I oxidase system are 
involved in the pathway for ‘basal’ respiration in such 
tissues. The spadix of Arum species, m particular, 
has a very active cyanide-resistant respiration’. 
Preliminary examination indicates that this tissue 
has quite & high concentration of cytochrome b,. 
Further studies on the relation of cytochrome b, to 
plant respiration are in progress. 

r E. M. Marto 
2 R. K. Morton 
Department of Biochemistry, 
University of Melbourne. " 
1 Hill, R, and Boarisbriok, E., New Phytol., 50, 08 (1051). 
1 Morton, B. K., Biochem. J , 57, 505 (1954). 
* Vishni&o, W., and Ochoa, B., J. Biol. Ohem., 198, 75 (1962). 
‘Bathe, 3L, & Morton, R. K. (preceding communication). 
* Appleby, O A. and Morton, B. K, Ni Nature, 178, 749 (1054). 
* Potter, V. R., and Reif, A. HL, J. Biol. Okem., 104, 287 (1964). 
. "Ann. Rev. Plant Phymol”, $, 1 (1951). 
* James, W. O., and Beevers, H., ens ea M 358 (1050). 
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LETTERS TO THE EDITORS 


' Mhe Editora do not hold themselves responsible 
for opinions expressed by their correspondents. 
No notice ts taken of anonymous communtoations 


Genetical Effects of Radiation from Products 
R of Nuclear Explosions 


Sm Joms Cockonorr has given & reassuring 
answer to the question of the genstic hazards of 
radiation from the producta of nuclear and thermo- 
ouclear explosions disseminated to large distanoee. 
L think that he, or his biological advisers, have 
gently over-estimated the simplicity of the problem. 
t can be attacked by several different methods. 


ribonucleic acid bun U it is replicated. This 
mutational process ore probably occurs only 
or mainly during gene replication. Man has about 
twice as many nuclear replications per life-cycle as 

and & somewhat higher temperature. 
The chemical component in human mutation is 
therefore likety to be of the order of ten times that 


serious as he believes. 

It is also more serious for another reason. Cookoroft 
pointe out that gince most British people spend most 
of their time indoors, the effective doge of radiation 
received by them is reduced to about æ tenth of the 
outdoor.dose. However, about half the human race 
is engaged in outdoor work, and most of the popula- 
tion in such countries as India live in very flimsy 
houses. Allowance for this fact raises the expected 
effect by a factor of two or three. 

We do not know how much of human mortality is 
due to the action of natural selection in eliminating 
mutant genes. Haldane's* figure of 10 per 
cent may be a good deal too . But if this figure 
were accepted, an & dosage for the world of 
0-01 r. (corresponding to croft’s figure of 0-003 r. 
for Britain) could be responsible for about one three- 
thousandth of the 10° or go deaths which oocur in a 
generation, say, 300,000 deaths transferred from the 
ages later than the mean age of parenthood to the 
ages before it. . 

This figure is probably an upper bound. We can 
obtain an approximate lower bound as follows. 
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Buppoee men to have no more Tadiosensitive genes 
than Drosophila, as against the usual estimate of 
five to ten times as many, then we expect one lethal 
and two to four sublethal mutations 10,000 r. 
The latter, which cause invalidiam an death after 
some years of life, are the more serious. If they are 
all fully recessive, which again is optimistio, this 
implies about 2 deaths per 10,000 r. or about 2,000 
deaths from the 10! r. received by a generation of 10° 
people receiving 0-01 r. on an average. 

The true number is probably somewhere between 
2,000 and 800,000. I doubt whether the experiments 
carried out on mice up to now allow of any great 
precision. Those whose resulta have so far been 
published were not so designed as to allow a calcula- 
tion of the rate of production of lethal mutations ; 
and had they been so j the argument from 
mice to men is of dubious validity. It may be possible 
to validate this argument by experiments on human 
and mouse tissue cultures. 

The problem is not insoluble. The figures given 
above could, I think, be improved. I have, however, 
deliberately used estimates made before the question 
of the genetio effects of experimental explosions was 
raised. Exstiniates made later may have been in- 
fluenced by conscious or unconscious political or 
ethical bias. Reeearch on this problem requires 
extremely careful planning, including the realiza- 
tion that apparently hopeful projecte may prove 
useless. ' 

Until the results of such research have been 

lished, many biologists will find it hard to share 

ir John Oockoroft's optimism. 2 


J. B. 8. HALDANE 
D of Biometry, 
niversity College, 


Gower Street, 
London, W.C.1. 


1 Nature, 176, 873 (1965). 
1 Proc. Roy. Soe., B, 138, 147 (1948). 
* Amer. Ni, 71, $37 (1937). 


Ix my leoture to the Parliamen bnd Soientiflo 
Committee, I said that the Oak Ri experimenta 
a doubling dose of about 50 rT. for mice, 
but that the extrapolation to men was obviously an 
unoertam one. Dr. H. J. Muller has used & figure of 
80 r. with similar iflcations. 
I also emphasi the uncertainty of the biological 
data and the need for long-term genetio studies. 
Since a Committee of the Medical Research Counoil 
has been inted to study these problems, I will 
not pursue the matter further. 
J. D. CooxcBorr 


Insulin Activity of Cord Plasma 

Ir haa been shown by histological methods! that 
the islets of Langerhans form a much larger pro- 
portion of the pancreatic tissue in fostuses and new- 
born infants than they do in adults, and Fisher and 
Scott! extracted relatively more insulin from the 
pancreas of the fatal and newborn calf than from 
the same organ in later life. Hartmann and Jaudon? 
found that the injection of insulm into newborn 
human infants led to & moderate fall of blood sugar, 
and Villee* haa stated that the fœtal tissues of man 
respond in vitro, like those of adulte, to the presence 
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of added insulin by an increased utilization and oxida- 
tion of.gluoose. The newborn infant, therefore, would 
appear to have abundant islet tissue and to 
normally to insulin; and in keeping with all this is 
the well-known fact that newborn infants may have 
very low fasting blood: 5 

Newborn rats and cata, lee and fostal dogs, 
sheep and goate have been shown to exhibit relatively 
little fall in blood sugar and to survive doses of 
insulin which were many times those lethal for adults 
of the same iea*. An insulin inhibitor waa invoked 
i is. The difficulty of reconciling these 
seemingly contradictory findings led us to make a 
new approach and to try to obtain further evidence 
by an altogether different method. 


Table 1. INFLUENCE oF CORD AND MATERNAL PLASMA UPON THE 
GrUOO&2 UPTAXN OY THE IROLATED Rat DIAPHRAGY 


Giueose uptake (mgm. gtuooso/ 


Incubation medium No. af of wet diaphragm/hr. 
: patients Sinn E B.A often d 
Buffer = (a) 243 + 0-13 (17) 
(25 Š t plasma) 5 @) 32-30 +011 (28) 
per oon +0: 
(25 Pa + 5 (c) 20940-11 (28) 
een o s 
ES for (e) v. is 0-80, whence P > 0-85 
t for (a) v. (c) is 3-52, whenoo P < 0 001 T 
t for T:io de 4:00, whenoo P < 0.001 
are 


ugh numerous, are not secret- 
ing enough insulin before birth to sustain a level of 


plasma insulin comparable to that found in the 
mother. ; s 
R. F. 8axros P. J. Rawpia* 
R. A. MoOaxon 
Medical Research Oouncil Dept. of Biochemistry, 
Department of and Addenbrooke's 
University of Cambridge. 


; May 10. 


* In recetpt af a full-time grant from the Medios] Research Council. 


1 Nakamura, N., Virchows Arok., 858, 186 (1014). 
' Fisher, A. W., and Soott, D. A., J. Biol. Chem., 106, 306 (1084). - 
* Hartmann, A. F., and Jaudon, J. O., J. Peddat., 11, 1 (1987). 
* Villes, C. à., Biology, 19, 186 (1054). 
[o] 


* Smi . À., “The of the Newborn Infant” (Ind etii., 
Obire Gl’ Thomas Geena, ee on, T 


* Himwi H. H, Fazekas, J. F., Homburger, H., Endoorin., 83, 
99 1043. "Pasenace 1, add RJ. P , 9& 
450 (19335. SHR OT, WG Se d ed D C 

T J., Kamminga, 0. H., Willebrands, T., BHekman, 
J. B., J. Chia. Inven., Kl, 07 (1953). : 

* Randle, P. J., Brit. Med. J., 1, 1236 (1964). 

* Randle, P. J., in “The H Growth ‘Nature 
and Actions” (MoGraw-Hil, New York, 1055 ) i 
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Deoxyribonucleic Acid Content of Nuclei 
in Tall Mesenchyme of Rana pipiens 
Tadpoles 


observation of haploid chromosome oounta in ana- 
phases and early while metaphase counts 


showed. diploid hs mi 


reported haploid counta from cells ‘of 
the tail in Rana pipiens tadpoles. were 
observed in whole mounts of stained tail tipe, ands 
ocourred in stages resembling prometaphases. Other 
evidence, however, fails &o support the ion of 
somatio reduction in the mesenchyme of these 


opmental stages of the sea urchin 
Lytechinus made by MoMaster* do not reveal reduction 
of chromatin in the micromeres or their derivatives. 
In Bona pipiens, the otometric deoxyribo- 
meaasurementa of show the normal 


findings of haploidy is suggesied by the recent 
observations of *. In cells of the newt, 
pairing of chromosomes takes place duri 
phase movement, giving rise to apparen 


anaphase groups. 


substitution’ ; i 

were frozen at — 78°C. in ethyl aloohol, and ae 
stituted with the same solvent at — 30°C. After 
post-flxation at 60°C. in 95 per cant ethyl aloohol, 
reaction, 


calonlated as the product of the extinotion at 548 ma 
and the area of 
extinction). 


by illumination of an area of minimal diameter in 
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0 20 40 e 80 


Deoxyribonneleio aoid Yeulgen reaction per meleus 
(total Bwt); 646 my) 


Fig. 1. Arrows Indicate means at 85-74 (above) and 36-05 (balow) 


he plane of the object (10 per cant greater than the 
naximum: plug aire). i ta with opaque 
ibjecta of appropriate sire indicated e maximum 
lare intensity 1 per cent of the incident intensity 
n the image plane. f 

The frequency distributions of deoxyribonucleic 
wid contents for groups of mesenchyme and opi 
lermal nuolei are shown in Fig. 1. The means of 

. Boattered 


n the mesenchyme nuclei is, however, 
ligher than in the epidermal nuclei. As may be seen 


well spread, and that yield the ugar of 


feasible. Metaphase plates which it haa been possible 
180 A 


x MESENCHYME 
e EPIDERMIS 
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. to analyse show 26 chromosomes. Occasional meso- 
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dermal figures of intermediate aize show & tendency 
to somatic pairing. 
The appearance of haploidy in the ‘prometaphases'’ 


in whole mounts must be regarded as a transient 


phenomenon, rather than as evidence of somatic 
reduction. Since anaphases here also show haploid 
counts’, it is poasible bhot Parnes of the type observed 
by Boss occurs. It should be noted that Instances of : 
homologous synaptic pairing in have been 
described by Duryee and 1* in cultured 
kidney and adenocarcinoma cells of Rana piptens. 
A paired orientation of the chromosomes isti 
through the in may account for an apparent 
haploidy in the prophase stages of the succeeding 

This work was by æ research grant 
(01618) to Dr. Jack Schultz from the National 
Cancer Institute of the National Institutes of Health, 
Fag Heira Doyle aad Iy ME eae ere 
from the American Cancer Society. We would like 
to acknowledge the help of Constance B. Herdeck 
in making the cytological preparations. 

Junows J. FrHHD 
; ELIZABETH Urrorp GREEN 
Institute for Cancer Research and the 
Lakenau Hospital Research Institute, 
ia, Pa. 
Jan. 20. 

1 Lindahl, P. H., Bap. Oel Rss., b, 416 (1088). 


1 Green, BH. U., Nature, 178, 766 (1053). 
* Maktno, B., and Alferi, ML, Zwperiemkia, 10, 489 (1054). 


dn ; 
.» Lab. Inevet., 1, 106 (1952). . 
.Y. Aonad. Soi., 58, 1210 
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A Source of Ammonia and Changes of 
Protein Structure in the Rat Brain during 
Physica! Exertion 


Wa have already shown that functional activity 
of the brain associated with diffuse neuromuscular 
activity (physioal exertion by swimming) influences 
numerous biochemical processes in the brain. Certain 
metabolic processes in the brain are probably used 
for meeting the energy requirements of the nervous 
tissue during increased functional activity of the 
bram connected with the carrying out of physical 
exertion. This is shown by the fall of the actual 
concentration of glycogen, and lactic acid in 
the brain!. Since, during increased functional activity 
of the brain, an increased amount of ammonia is pro- 
duced, which is toxic to the nervous tissue, processes 
of detoxication of ammonia bound by free glutamic 
acid to free ine occur in the-brain*. An ex- 
tensive literature shows that functional activity and 
various modes of excitement of nervous tissue 
are always oonnected with the formation of am- 
monia’. The sources of ammonia, and the biochemical 
and physiological signifloance of the process of 
ammonia formation in nervous tissue during func- 
tional activity, however, have not been definitely 
established. The present, vestigation was under- 
taken to contribute to the clarification of this queetion. 

Seventy-two rata weighing 150—200 gm., in six 
experimental series, were used. Each series contained 


or t ees a tape E FELOTOT or Rat Pum. 
represen averago are 
in smole gm. fresh weight) 
Berles Normal After 4j hr. swimming Difference 
1 93-4 80-0 — 84 
1 93-7 81-7 -110 
3 106-9 96-3 — 87 b 
4 83-9 75-8 — 7'1 
5 91-1 87-4 — 48 
6 104-9 99-0 — 50 
96-3 88:7 0606+12 


P<001 


twelve rate of approximately the same weight and 
age, which were divided into two groups of six 
animals each. One swam for 4j hr., under 
conditions previously 1,8, Swimming 
served as a model of diffuse neuromuscular activity. 
After cessation of swimming, the rets were thrown 
into liquid eir and frozen $n vivo. The frozen brains 


one tal 
group were put in & single flask. The brains of the 
control animals were put in & second flask. The fresh 
weight of the brains was established by differential 
weighing 


The brain tissue was extracted twice with tri- 
chloracetic acid, then with water, and afterwards 
the extraction of lipids followed, which waa oarried 
out successively with 30 volumes of-acetone and then 
&loohol-ether mixture (3 : 1 v./v.) and chloroform- 
methanol mixture (2:1 v./v.), on a water-bath 
under reflux. The brain tissue, freed of the soid- 
soluble fraction and lipids, was hydrolysed for 24 hr. 
with 80 vol. of 20 per cent hydrochloric &aid*. In the 
hydrolysate, the total nitrogen and amido-nitrogen 
of the protein fraction in the brain were determined 
by Dawson’s method‘ with small modifloationa. From 


Table 1 it can be sean that in each experimental’ 


series the ooncentration of amido-nitrogen in 
the protein fraction of rat brain is always lower 
in the group of rate that swam. The average 
decrease of amido-nitrogen ia — 6:6 + 1-2 umole/gm. 
(P < 0-01). 

This decrease of amido-nitrogen in the protein 
fraction of the brain is specific; that is, it is not 
caused by general degradation of brain protems, since 
we did not observe in the protein fraction of the 
brain any statistically significant changes of the 
Kjeldahbl-nitrogen during the physiological process 
described. In soccordance with this, we observed a 
statistically significant morease of the ratio of 
Kjeldahl-nitrogen to amido-ni in the protein 
fraction of rat bram. Whereas normal ratio of 
Kjeldahl-nitrogen to amido-nitrogen is 10:80 (average 
for thirty-six brains), this ratio has a value of 11-28 


after 44 hr. of swimming. The differenceis + 0-48+0-12 . 


(P < 0-02). 

These figures indicate that during physical exertion 
& splitting off of amido-nitrogen from the poly- 
peptidic chain of brain proteins takes place. This 
amido-nitrogen originates mainly from the bound 
glutamine‘*, This bound glutamine is therefore one 
of the sources of ammonia in the brain. As & result 
of this process, the chemical and physico-chemical 
` nature of some proteins in the brain must necessarily 
change, as in the polypeptio chain the bound gtute- 


mine is changed ran Hadr nal enc acid. Tho 
el itive amidic i group of the i 
mol is changed into the electronegative lio 
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It may be.of interest to direct attention here 1 
the marked energy content of the amidio bond : 
the peptides containing about 5840 cal./mol.*. Th 
ami bond is a ‘semi-macroergic’ bom 
The disintegration of this bond is apparently relate 
to the increased functional activity of brad 

The existence of structural changes in the protei 
of the nervous tissue during functional activity hi 

basis 


shown the significance of the amidio gro 
teins of the nervous tissue of brain for the 
activity of this tissue. : , 

A full account of this work will be publishe 


of pn 


ioni 


: R. Vana 
Institute of Industrial Hygiene 
&nd ional Diseases, 


Feb. 28. 


1 Vrba, E., Physiol. Bohemosios, 8, 111 (1054). 
* Taahtro, 8., Amer. J. P. a PM soit ira ee m 


rio, 519 

B., Arch. A S mH Mie i3 Richter, D., and De 

B W. O, J. Bick. Com 170, Tie (1948). Td ix 

* Vrba, E., Pkynol. Bohemosios., 8, 304 (1964). 

“Dawson, R. M. O., Biochem. J., 47, 396 (1080). 

* Richter, D., Brain 
Symposrmm 


s Dobry, A., and Sturtevant, J. W., J. Biol. Okem., 198, 141 (1058). 


' Ushakov, V. P., DAW 205 (1950). , B.D 
DAN SSSR. 0. 117 (i n sage ae 


* Koshtofano, Oh., Pkystol. Bohewoslov., 8, 384 (1064). 


Antibiotically Active Amino-Acld - 
Copolymers related to Gramicidin S 

Tax ‘chemical structure of the antibiotic peptid 
gramicidin S hag been established ha oyolo-(-n-Va 
L-Orn-L-Leu-n-Phe-n-Pro) 1. In the attempt t 
and the antibacterial activity, a number of relate 
di-, tri-, pente- and deca-peptides have been syr 
These synthetic peptides contain some or all of th 


various constituents in an undefined sequence. W 
were thus able to prepare polyamino-acids containin 
the ‘amino-acid residues present in gramicidin 9, p 
well as rela copolymers, and to cheok ther ant 
in Tablé 1 were obtained as follows: «-N-carboxy 
anhydrides of r-valine, r-leuoine, r-proline, L:(p- an 
DL-)-phenylalanine, 3 benzoxy -L - (and. DL-} 
ornithine, pr-alanine shd sarcosine were 

the required monomers were mixed in the i 
molar ratio and oopolymerired in dioxane usin 
diethylamine as the initiator; the oarbobenzor, 
removed by means of anhydrous hydrogen bromid: 
The number average of amino-acid residues pe 
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Table 1. ANTIBAOTERIAL ACTIVITY OF AXDNO-ÀCID COPOLYMERS RELATED TO-GRAXNIOIDIN S 
opo Molar ratio of &mino-&c! lymer A of reaidnes trata ie jm. 

lymer ds present In oo0po. conocen on 

Xo. Ala Pro Val, per molecule B 
1 — 1 1 1 1 — 1 $0 $ 6 5 
2 — lí( 1 1 1 — 1(n 40 10-15 15 
3 — 1 1 ) 1 (DL) 1 — 1 40 10-15 10 
4 — 1(L 1() 1(D) — 1 1 25 5-10 - 10 
5 — l(u 1 (DL) 1 (DL) — 1 1 20 25-50 10 
6 — 1 1Q) 1€) — — 1 20 5 25-5 
7 3 1 1 — 25 195 6-10 
8 2 (DL 2 (L 1 -— — 20 205 10-15 
9 1 WL, 3 1 (DL — — — — 40 5-10 15 
10 — 4 1 — — — — 25 15-85 15-25 
n 4 (DL) — 1 (DL r— — — — 20 25 10-15 
12 — 2 (1) 1(DL 2 (1) — — — 80 25—50 15-25 
18 — -— 1 — — 4 — 80 25-50 25-50 
14 1 (DL) ee — — — — — 85 2150 >150 
15 — — 1 (DL) — a — — 18 10 5 
16 — — — — 1 (1) — — 85 >150 >150 

"7 — — — — — 1 — 30 21850 >150 

] Gramtcidin 8 5 1 














lypeptide molecule was calculated from end- 
oup analysis. The molar ratios of the amino-acids 
the copolymers were determined chramato- 
aphically after acid hydrolysis. Table 1 gives 
e minimal concentrations of the polypeptides 
sted at which no 6 t growth appeared within 
ihteen hours on incubation of an inoculum of 
*0,000 organisms/ml. of E. colt in a synthetic, or 
aph. aureus in a semisynthetio, medium at 37°. 
Table 1 showg that copolymer ‘1’, composed of 
© amind-acids of gramicidin S in the proper ratio 
id sterio configuration, hag, under the experimental 
mditions used, an antibacterial activity similar to 
tat of the natural antibiotic. The growth-curves 
` B. oof in the presenoe of gramicidin S and of the 
mthetic copolymer ‘l’ at equal concentrations, 
ven in Fig. 1, were found to be nearly identical. 
A comparison of copolymers ‘l’, ‘2’ and ‘3’ ahows 
1&5 changes in the steric configuration of the phenyl- 
anine and ornithine caused little difference in nti- 
acterial activity. The inactivity of polymers ‘14’, 
6’ and ‘17’ provee that the ornithine residue oon- 
wining & free 3-amino group is easential for anti- 
aoterial activity. This t is in accord with the 
servation’ that acetylated or deaminated gramicidin 
is inactive. When the other amino-acids 
. gramicidin § are dmitted or exchanged DL- 
amine or serooaine the antibacterial activity ig re- 
ined to & oongiderable extent. - In one case (No. 7) 








Time (hr ) 


1. Inhibition of N. coli (1 2 p Nar esis thet 
metus 37) by gamiatn Bun copoly mar ° 


it even exceeded that of the natural product (of. 
Fig. 1). 

As all the polyamino-acids investigated have an 
open-chain structure, it seems that a cyclic structure 
is not essential for antibacterial activity in the range 
of molecular weights indicated in Table 1. 

The mode of antibacterial action of various amino- 
acid copolymers in synthetic as well as in more 
complex media is under investigation. 

' This investigation is by & research grant 
(PHS.G-8677) from the National Institutes of Health, 
Public Health Services, U.S.A. We want to express 
our thanks to Profs. H. Theorell and R. L. M. Synge, 
who kindly provided us with samples of gramicidin 5. 


Eropam KATOHALSKI 
AgmmH BERGER 

Laan BicHowskv-BLOMNIOKI 
JosapH Kunrz 


* pica) BRB OS, [OP C.A., A Mou (1048). * 


Antitubercular Effect of an Extract of 
Adhatoda vasica 

Tas report of Gupta and Chopra! on the anti- 
tubercular activity of the volatile principle of 
pana agai prompted us to investigate the matter 

er. 

2 lb. of undried leaf of Adhatoda vasica was coarsely 
chopped and distilled in steam to give about five 
litres of steam distillate. This was saturated with 
salt and extracted with chloroform, the extract 
dried over sodium sulphate and evaporated at room 
temperature. The brown viscid oil (3 gm.) was dried 
«^ vacuo below 30° O. 

For the 4& vitro investigation the distillate was 
taken in aloohol and serial dilutions were made 
iná meus of the Proekauer and Beck type. Growth 
of the H87Rv strain of M. tuberculosis (moculum 
0-08 mgm.) was inhibited at & dilution of 75,000 for 
14 days. With a similar medium incorporating 5 per 
oent human serum, no inhibition was obeerved at 
a dilution of 10,000. Gupta and Chopra (loc. od.) 


by 
"t 


~ 14 (12-8-15-8) days 
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quoted &n inhibitory dilution of 500,000 for & human 
strain of M. tuberoulosis (inoculum 0-01 mgm.). 

The volatile principle was evaluated in 25-gm. 
Parkes albino mice. These were infected intravenously 
with the Ravenel Rv strain of M. tuberoulosis (0-1 
mgm.). Treatment was started on the day of in- 
fection and continued for 14 days, the drug being 
administered in the diet. The measured daily drug 
intake was” approximately 340 mgm./kgm. mouse 
weight up to the seventh day. Median survival 
limes of mioe, with 19/20 limite of probebility, were 
for the treated mice compared 
with 16-3 (15-17-7) days for the untreated controls. 
This decrease in median survival time ig just aig- 
nificent and may indicate taxicity. The 
lesions, however, in the treated mice were indis- 
tinguishable from those in the controls. 

It may be concluded from these results that the 
volatile principle of Adhatoda vasica, as prepared by 
us, has no antituberculous properties in mice on oral 
administration. . 
VrNOHNT C. BARRY 
Mionaun L. CONALTY . 


* Gupta, K. O., and Chopra, I. O., Natwe, 178, 1194 (1984), 


Effect of Isolated Cerebral Hypoxia and 
Hypercapnia on Sodium Excretion 


Tum healthy organism, as is well known, reacta 
to a number of influences (such as work, eto.) by 
decreased sodium excretion. In such oasóg a relative 
hypoxia occurs: in pathological sodium: retention 
(cardiac decompensation, famine «ademas, anemia, 
eto. an absolute hypoxia (arterial, stagnating or 

i ted. 


elation must exist between the hypoxia and the 
decreased sodium excretion. We have therefore 
investigated, in a series of experiments on dogs, the 
effect of hypoxia on sodium excretion. In these 


exercised on sodium exoretion by hypoxia of the 
entire body. The dogs were under chloralose anses- 
thesia. The hypoxia was induced by inhalation of a 
nitrogen mixture containing 10 per cent oxygen. In 
fourteen cases the sodium excretion decreased sig- 
nificantly, to an average of 16 per cent. Tho sodium 
excretion occurred in some cases with un 

sodium filtration, proving the effect to be of tubular 


origin. i 3 
(2) We have also investigated the question whether 


the fall in sodium excretion could be brought about 
by wolated cerebral hypoxia. For this purpose we 
made & preparation in which only neural connexion 
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Oxygen saturation 
983157 05 6461 87 98 100 


Eis * 
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I filtered sodium (m.equty.); E(Xa), excreted sodi: 
iy STUN che extend paint Aj DOES), exoretod acdtup. 
sodium * ta 


Oiroulation in the isolated head was maintained by 


. Dale-Shuster pump. In all cases the vertebral artara 


and veins were ligated and in some mstancea tà 
spinal veins algo. In some cases the sinus carotio 


as an effect of the cerebral hypoxia (Fig. 1). It al 
occurred in animals in which the spinal veins we 
ligated, as well as in those with denervated sin: 
caroticus. Hypercapnia brought about the sap 
resulta. i 
The same effect was obtained when stagnatir 
hypoxia was induced in the brain by reduomg tX 
perfusion preasure of the Dale-Shuster pump. J 
these cases, too, the sodium excretion fell to 21 p. 
oent of the original. - 
Finally, during some of these experiments, v 
considered the effect exercised on sodium exocretit 
by hypoxia of the isolated body. In parabiosia, ti 
head of the acceptor animal_was perfused throug 
the carotids with blood (100 cent oxygen satur 
tion) from the donor dog. ce yo on the Body + 
the acceptor animal was ind by inhalation. of s 
content. Sodium excretion decreased here, too, as x 
isolated head hypoxia. . 
From these experiments the conclusion is draw 
that isolated cerebral hypoxia and h ia lea 
to & decreased sodium excretion. e believe th 
volume-regulating phenomenon to be of importano 
Our results, which show that the effect also occurs i 
body hypoxia, indicate that there are reoeptox 
sensitive to hypoxia not only in the brain but ale 
throughout the whole organism. Tt is still & questior 
however, which of these receptors are the moe 
sensitive. 
This work will be published in detail in Act 
Medica H 7 
lungarica, = ] 

Department of Internal Medicine No. 1, 

A. G. B. Kovdon 

Institute of Physiology, 
OEP 1. Taxáon 
Department of Internal Medicine No. 3, 
Budapest Medical University. 


soa July 16, 1955 ` 


Genetic Recombination in Streptomyces 
Tua Actingmyoetes have pro intermediate 
tween. those of the fungi and those of the bacteria. 
in practically all bacteria and in many fungi, 
exual cycle is not known to ooour in the Actino- 
roeteg. In some bacteria and Fungi Imperfeoti!, 
wever, there are parasexual processes", that is, 
poesses leading to genetic recombination otherwise 
an via sexual reproduction. The present com- 
mication reporta the discovery of a recombination 
ooeas in an Actinomyoete, Streptomyces coelicolor 
xiner-Mtller. . 
The two starting straina used were kindly supplied 
: Dr. A. Tonolo. One of them produces a deep blue 
zment’ diffusing into the agar ; the other, a mutant 
3m the first, does not produce it. Both grow well 
| a chemically defined minimal medium‘ containing 
uy glucose and inorganic salts. 
Two iple mutants were isolated by successive 
tra-violet irradiations of spores: one with require- 
ents for methionine and histidine and producing 
ue pigment (5 me hist) from the first strain, and 
1e with requirements for prolme and glutamic 


respective or 
1 a ‘complete medium’! containing peptone, yeast 
ctract, eto. . 
The two multiple mutant strains, 5 me hist and 
L pr glu pigm, were streaked separately and together 
1 slanta of agar media made up of mixtures of the 
ünimal and the complete media (in proportions 
arymg from 8:1 to 1:1). Separa ihe two 
rains grew very little in these mrtures; but the 
üxed inooulum ced abundant growth in two 
t three days, with intense blue pigmentation of the 
zar and abundant sporulation. A suspension in 
istilled water of spores from the mixed culture was 
tered, and) the spores. sweshed by oentringa ion, 
ere plated on the minimal medium. For ‘viable 
yunta’ part of the same suspension was also plated, 
fter suitable dilution, on the complete medium. An 
nexpeotedly large number of the spores produced 
rowth on the minimal medium. The time for which 
je mixed culture was grown before harvesting the 
sores and plating them on the minimal medium 
as varied three to nme days with the resulta 
1own in Table 1. 
As & control of the experiment reported in the first 
ne of the table, 12 x 10* spores of strain 14 pr giu 
igm alone, plated pn the minimal medium, produced 
o growth; neither did 24-7 x 10° spores of strain 5 
is hist alone. Even a mixed suspension of spores of 
ie two strains (84 x 10* spores) obtained from 
yparate cultures produced no growth. Clearly & 
eriod of mixed growth is necessary for spores pro- 
ucing prototrophio colonies to arise. 
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Recombinant strains presenting requirements of 
one or both of the parent strains were identifled and 
selected by the following method. Spores from mixed 
cultures were plated on the minimal medium partially 
supplemented with the substances required by the 
parent strains. All the possible combinations of 
substances required by the parent strains were tried 
except those which would permit the growth of either 
or both parent strains. 

A number of colonies showing growth on these 
media were tested for their nutritional requirementa, 
and the presence or absence of the blue pigment 
noted. Table 2 gives details of the results. 

Thus, three types of recombinants occurred among 
the strains isolated : (a) with all the ‘wild’ characters 
of the starting strains; (b) with some ‘wild’ char- 
acters of one strain and some mutant characters of 
the other strain; (o) with mutant characters from 
both strains (pr me). 


G. SmRMONTI 
I. SPADA-SERMONTI 


International Research Centre for 


Chemical Microbiology, 
- Istituto Superiore di Sanità, 
Rome. 
March 9. 
1 Binder, N. D. and ode Be JJ. Bed, 64, 079 958), Ponto- 
>, Roper, . , orbes, . d. a t 
8 108 Qe) Pontoorvo, G., and Bermonil, G., J. Gen. Afforo- 


8t Pontecorvo, G., Proo. Int. Congr. Genet. (1954). 

1 Tonolo, A., Casinov!, C, and Marini-Bottolo, G. B., R.O. Is. sup. 
Sanit., 17, 049 (1064). 

t Otutterbnok, P. W., Lowell, B., and Raistriok, H., Biochem. J, 88, 
1007 (1082). 

5 Bermontl, G., R.O. Ist. sup. Seni. (Anglish edit), 17, 218 (1954). 


Rate of Metabolism in Tardigrades 
during Active Life and Anabiosis 


Bomm species of tardigrades are noted for the 
ability to survive complete desiccation. When dried, 
the animals are able to withstand extreme tempera- 
tures and lack of oxygen. The experiments described 
here were made with the purpose of contributing to 
the knowledge of the metabolism of tardigrades 
during the period of anabiosis. 

First, the rate of metabolism during ansbioeis was 
meesured and compared with that during active 
life’. Two species were used: Maorobiobus hufelandt 
Schultze, & moes-inhabiting species, able to survive 

e 
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-lack of water, and Maorobiotus dispar Murr.; a freah- 
water form, able to encyst. The oxygen consumption 
waa measured at 20° O. by the Cartesian diver mioro- 
meter, as developed in the Oarleberg Laboratory, 
exoept with dried animals, when a minor 
modifloation was introduoed itivibty?*. 


In the second series of experimenta the relation 
between rate of metabolism of dried M. hufelands 
&nd humidity of the air was investigated*. Both the 
‘standard’ and the ‘sensitive’ type of the Oattesian 
diver were used. The humidity of the air was 
constant by placing in the divers droplets of sodium 
chloride or calotum chloride solutions of appropriate 
concentration. The divers were with 300 or 
80 animals, according to the rate of metabolism. 
The resulta are shown in Table 2. 


Table 2.  OxrYoNw CONSUMPTION BY DRIND Af. kwfelemde 
Dorm RELATIVE HUXIDFEBS OF THE AIR, iT 25° C. 





Relaitye humidity | Oxygen (al. x 10-*) per hr. per tndtvidual 
(per oent) 








25 ^ 0-4 
48 04 
59 1-1 
75 ^ 24 
83 29 
90 48 
93 76 
95 27 
96 57 a 
97 89 i 
98 100. t 
99 340 
s 100 690 d 
Water, 1,130 
a 


The resulta show a logarithmic increase of metabolio 
rate with increase in humidity of the atmosphere. 
At the lowest humidities (25 and 48 per cent) the 
respiratory rate is very alow, and the error involved 
accordingly large ; the results show merely that there 
is some oxygen consumption at these humidities. 
Respiration in water recorded in Table 2 differs 
slightly from the results in Table 1; it was measured 
with the same animals which were used in the 
investigation of the effect of humidity on respiratory 
Tate. 


A. Prao 
B. WRaLARSKA 


Department of Comparative Anatomy, : 
Department of Zoology, 
Jagiellonian University, 

Cracow. 
Feb. 18. 


1 May. R-M., “La vie des Tardigrades” (Gallumard, Paris, 1948). 
* Pleo, A and Weglamka, D. Bull. Acad. Pol. Se, Ol. IL, 1, 69 


"Pigot, A., Bull, Acad. Pol. Soi., OL II, 1, 65 (1058). 
‘Pigott, A., and Woglarske, B., Bull. Acad, Pol. Sef, OL. IT, 8, 31 
( 1055}. 
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Location of Enzymes in Mitochondria 
Fractions 


Ir appears from several published works duri 
recent yeara-that a large number of enzymes ha 
been located m the mitochondria fractions by mea 
of differential centrifugation of tissue 
especially of animal cells. Duve and Berthet! ha 
tried to standardize the conditions of centrifugati 
in different types of instrumenta so that the resu” 
may be reproduced, and they urge that same attentie 
should be paid to such factors as diffusion- and oo 
vection-currents and also to the manner of decantatio 
Some errors are, however, possible with this ty) 
of work, as have been pointed out by Brachet! whi 
discussing the nuclear control of enrymio activities 
during homogenization and differential oentrifugatic 
soluble enzymes can no doubt be adsorbed on pertiole 
but the microsomes (submicroeoopio cytoplasm 
granules) may release enzymes which are normal 
bound to them just as in the case of crushing tJ 
cell constituents in different media. By this methc 
it is scarcely possible to get information on the inte 
actions oocurring between the different fractions in 
normal living cell and to be sure that the varior 
particles obtained by differential centrifugation a 
really the ones which pre-existed in the intact ce, 
In this connexion, Holter? haa also discussed the pr 
found changes that the process of homogenizatia 
involves; he points out that the hyaline group 
plasm of most cells is not miscible with water am 


this autolysis must have far-reaching oo OF 
distributio» 


tipe. 
of work following the deposit of starch grains 1 
various algae (Spirogyra, eto.) around the pyrenoid 
which show vacuoles at their centre. By followin, 
the successive stages of plammolysis of a health, 
fungal cell one can observe how the vacuolar mem 
branes act as seats of hydrolysis as well. From th 
experimental facts I formed the conclusion that th: 
plant vacuoles (especially in fungi) moat probabl: 
function as store-housea of enzymes. The late Prof 
Guillermond* discarded the idea that the mitochondri: 
are the means by which every synthesis in plan 
cells takes place. To get satisfactory evidence, “th 
mitochondria must be broken down into leas o i 
unita and finally the enzymes should be isolated am 
characterized” (af. Davies’). 

It should be noted, however, that young healthy 
green plant cells ‘in the growing state always contab 
a number of vacuoles and two types of mitoohondru 
(af. Sorokin*)—'a&ctive' mitochondria which becom: 
transformed into plastids and which do not colou 
with vital stein (Hoechst’s Janus green B), an 
‘inactive’ ones’ which remain as such and specificalh 
colour blue with Janus green B—but in the majorit) 
of fungi ‘active’ mitochondria (that is, plasta an 
plastids) are lacking. 

According to Oowdry*, normal healthy animal cells 
which are devoid of plastids, contain very few or n 
vacuoles, and since hi vacuolated oella die af 
more rapidly than the non-vacuolated ones, th 
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uoles have been called by Cowdry degeneration- 
uolee. Hénoe, it may be possible that in animal 
a mitochondria are structurally associated with 
ymes withm the living call; but recent studies 
Duve «sf al. an rat liver cels show that this 
oclusion is not necessarily warranted. 


- 8. R. Bosa 
Botanioal Laboratory, f 
lermichael Medical College, . 
'  Calcutbe. "aye 
May 17. . 


Ive, O. de, and Berthet, J., Netwre, 178, 1142 (1053). i 
., Colston (Proc, Seventh Symposium, Colston 

Res. Boo.), 7, 91 debo n 

olter, H., Proe. Roy. Soc., B (Discussion Meeting), 149, 141 (1054). 

0e, 
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xokin, H., Amer. J. Bat., 88, 476 (1041). 
ywdry, H. V., "General Oytology" (Univ. Preas, Chicago, 1025). 
. de, ot al. Nehure, 172, 1148 (1955). 


Plane of Bilateral neay in 
. Plant Cilla 


Cam fact of bilateral symmetry in cilia has been 
ch more easily demonstrated than the plane of 
nmotry itself. The fact is implicit m the numerical 
ations of the component fibrils! (a rmg of nine 
rand a central pair); but unlees there are external 
»endages or some other criteria with respect to 
ich the orientation of the whole organ can be 
erpreted the median fibril cannot be recognized. 
ig difficulty was encountered by Fawoett and 
rber!, who interpreted ther very fine sections of 
mal aha in terms of & plane of symmetry passing 
ough and not between the two central strands, 
1 a similar-interpretation was given by Manton, 
rke'&nd Greenwood’ for the seaweed Dtctycta on 
» bams of external morphology. In neither case, 
wever, waa the ility exaluded that the plane 
symmetry might in fact be at right angles to the 
» joining the two central strands, and Fawoett and 
rter's outline diagrams do indeed somewhat 
pest this i 


m the attempt to obtain direct and conclusive 
dence on the internal orientation, sections have 
m out of the cilia of a number of plant genera 
ih @ tly suitable morphology. Several have 
oe discarded. as unsuitable for different 
sons ; but’ succeas has been achieved with the 
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ng. 1. Hleckron micrograph (318-15) of a section out z fho baso of the The micrograph reproduced was taken on 
spermatosoid Of Fwows serrates ; the Philipe’ electron mi m the 
"dy membr&nous probosas visible below fiagellum further 
eeplknaticn, soo line diagram and text. x PA research laboratories of Tootal Broadhurst 
+ e. 
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ids of the brown seaweed Fucus. For this* 
it is already known that the front flagellum has two 
rows of lateral hairs and that there is a peculiar and 
highly characteristic membranous organ (the ‘pro- 
boeoig' at the base. The smooth hind 
which is without appendages, is held in a fixed 
position where it passes over the eyespot. Sections 
through either of these two special regions would give 
the dbeired information. 

Sections of these and other levels will be published 
in detail eleewhere ; but one sample 18 reproduced 1n 
Fig. 1. It is part of the front end of æ longitudin- 
ally out spermatozoid in the region of the upturned 
proboscis and front flagellum, both of which are cut 
approximately t . The mutual relations of 
the flagellum and proboscis make it quite certain 
that they belong together and that the section is not 
far above their point of union. The plane of section 
is such that the hairy appendages (Flimmer) are visible 
on both sides of the flagellum. Simce there is no 
preciso oo between the levels at which 
the hairs emerge on the two sides the slight obliquity 
of the section is & prerequisite to locating both lateral 
lines simultaneously. The interpretation of the section 
is further assisted by the fact that diamemberment 
of the cilium has begun to take place, the ciliary 
membrane being partially di and the fibrils, 
except for two on the left-hand side, being spaced 
farther apart than would otherwise be the case. 

The critical details are shown in an outline diagram 
beside the tograph. As in Dictyota, 16 is found 
that the (median) fibril lies outwards with respect 
to the cell body. If this fibril is numbered 0 and 
the others 1, 2, 9, 4, on each mde, the origin of the 
lateral hairs is in close proximity to fibril 2, again 
as in Dictyota. Ii is quite obvious, however, that the 
Suecus die Qr A eae 
y the arrow in the diagram) passes between but 
not through the two central strands. The lme joining 
these strands is therefore m, or parallel to, the plane 
of dorsiventrality of the whole organ but at right 
angles to the plane of bilateral symmetry. i 

With this information it is possible to mterpret 
sections of the smooth hind flagellum where it passes 
over the eyespot, and it is found that, as in the front 
flagellum, the plane of dorsiventrality is parallel to 
the , and the odd median fibril of the perrpheral 
ring is ‘outwards. 

It is thus fully apparent that, even when there is 
no visible structural differentiation among the nine 
members of the peripheral ring, the orientation of 
the whale organ is by no means at random. This was 
already mdioated from Fawvett and Porter’s sections 
and their observation that, when cilia are arranged 
- in rows as in the gill eprthelrum of Mya, the 
p central pair of fibris m every oilrum is in a 

plane at right-anglea to the row. It may 
now be that this plane is likely to 
zi be that of dormventrality, the plane of sym- 
metry in Mya, as 18 Fucus, being at right- 
angles to this and therefore parallel to the 
direction of the row. rag 
All this supports strongly the view put 
forward on previous occasions by us and no 
doubt by pue workers that bilateral aym- 
metry in cilia is likely to be of primary 
functional significance for the mechanism of 
their movements. 
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Lee Oo. Ltd. of Manchester, whom I have to 
thank for giving me hospitality at a tme when our 
own instrument was too heavily loaded with other 
work tb be available. I have specially to thank 
Dr. P. Chippmdale for making tha arrangement 


possible. : 
Bo peewee E 7 
tany t, 
Leeds University. j 
May 11. 


1 Manton, I, Wetwre, 171, 485 (1083), for quotation of hterature, 


*Fawoett, D. W., and Porter K. E., J. Morph, 94, 221 (1054). 


ori yi: Clarke, B., and Greenwood, A. D., J. Map. Bob, 4, 810 


“Manton, I., and Clarke, B., Ana. Bot, N.8., 16, 461 (1981). 


Behaviour Differences in Two Strains of 
Aades aegypti 


Arrantion has recently been directed to differences 


in the hatahing response between eggs of a West 
African strain of the mosquito Aðdss (Stegomyia) 
asgypis (L.) from Lagos, Nigeria, and those of an 
East African strain of the same species fram Newala, 
Tanganyika!. Further work on these two strains 
now discloses differences affecting behaviour of the 
adults: in the Lagos stram, unmated females 

lay eggs within five days of taking a blood meal; 
in the Newala strain, unmated females rarely lay 
eggs within this period (Table 1). 


Table 1. PROPORTION OF A. aegypti LAYING Haas WITHIN Five Days 
OF TAKING À BLOOD MIAL 


T4856 


. euer ] 4/58 
(91 per oent) | (86 per oeni) (8 per cent) 


48/04 
(80 per cent) 





The relation between mating and ovulation has 
been noted by various workers in certain Anthomyid 
&nd mid fliea!*- and in A. aegypti by MaoGregor*, 
Sodas ovulation waa dependent on the 
presence of sperm in the gpermatheoe and of blood 
in the stomach. Whatever the male's contribution 
is, 1n this species, ib is clear that in the Lagod strain 
the female is largely or wholly independent of it. 
The following preliminary experimenta provide some 
additional information on this subject. 

When unmated females of the Newgpla strain were 
afterwards mated at i mtervals from 3 to 
28 days after a blood meal, 61 out of 76 (80 per cent) 
of them laid their eggs on the second or third day 
after fecundation. Thus, while blood in the stamach 
is necessary for activation of the ovaries, it is clearly 
not necessary for ovulation, which appears in this 
strain to depend on mating only. It is apparent, 
however, that the act of mating 1 iteelf not the 
effective stimulus, aince ovulation did not follow 
when females were mated to infertile males. Evidence 
for this was obtained by mating groups of eight 
females, one at a time in quick succession, to single 
males. Hach male was able to cope with the ei 
females one after another; but only the first three 
or four females were successfully fertilized (Table 2). 
Repeated feeding of these groups of females at 6-day 
intervals did not alter the overall picture; after 
each feed, fertile eggs were laid by the first three 
or four mates, a fow infertile eggs were laid by some 


NATURE 


July 16, 1955 vo. 176 


Table 2, Ooxnnp RESULTS OF MATING b GROUPS OF 8 Fumi 
mace (4. eepyph NEWALA BHTRAIN) TO SINGLE MALAM ( Ta 
of 
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of the fourth and fifth mates, but no eggs wero lt 
by any of the sixth, seventh or eighth mates. 
While these results seam to support the first pi 
of MacGregor's clam,’ that it 18 the presence of spe 
in the spermatheos which stmmulates ovulation, t 
following observations suggest that it may m fi 
be the presence of seminal ftuid rather than sper 
Males of the Newala strain, apparently exhausted 
sperm by three or four consecutive matings, wi 
again able to fertilize females after a rest of 36 | 
When, however, apparently exhausted males wr 
rested for shorter periods, mating resulted in the la 
ing of infertile eggs. Thus even sixth and seven 
mate were induced to lay batches of 84 and 
infertile eggs on days 8 and 4 respectively. It sec 
possible that females of the Newala strain ovuls 
when they receive gpermlees semmal fluid, and tl 
may perhaps account for small numbers of infert 
eggs laid by some of the fourth and fifth mates, th 
is, when is exhausted but fluid is neverthele 


Lagos strain, the resulta were entirely differer 
Females mated to infertile males resembled normal 
mated females in usually laying their eggs within ty 
to five days of taking a blood meal (Table 8). T 
number of infertile eggs, however, laid by such femal 
was usually leas than the number'of fertile eggs la 
by normally mated females, and they were usual 
laid some 12 hr. later. Unmated females of t 
Lagos strain, or females mated to mfertile mal 
continued to lay. batches of .infertile eggs witb 
two to five days after each of ten successive blo 
meals. ' 

It is suggested that females of the Lagos stra 
produce some substance which stimulates ovulatio 
and that extra production of this substance follor 
impregnation by the male. This substance seams 


Table 8. -OOXRIXND RESULTS OY MATAG 7 GROUPS OF 8 PIIL 
XAOH (A. aegypti Lagos BRADE) TO BINGLE MALES (AmE TEIT) 


























gom sno t =e Mean day of 
ade mating | Fer- Fer- w 
ile ule tile 
7 firsé mates 6 25 0 
7 second mates 7 2-9 Em 
7 third mates 5 26 0 
7 fourth mates 6 2-7 0 
7 fifth mates 5 34 E 
7 stxth mates 2 30 1 
7 seventh mate — = 9 
7 eighth mates | — = 7 
Totals 31 

Average No. of egga/fertile Moan laymg time 
- 575 ul [o caus -190 

Yerage of egga/ ean time 
z us - 434 rtie eggs -84d4 
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Cell Surface and Fertility In 
Escherichia coll 


'HETILH or F+ strains of HsohertcMa coli have been 
nedi? as those which are productive of recom- 
ants oven when croased with sterile strains ; other 


ability to transmit fertility to sterile strains. 
th methods, even-in the moet skilful hands, are time 
wuming and discourage the undertaking of large- 
le i ta. Unfortunately, no changes, either 
kA gibal oF physiological, have been correlated 
far with the Ft state, other than the strictly 
tical ones already mentioned’. g 
Nevertheless, it seamed worth while to investigate 
surface of cella endowed with opposite F polarity. 
ih investigations, which are in in this 
rtitute, on different linea of work, have already 
Ided some oonsistent resulta which are here 
sented. 

Eight strains of H. ool K 12 (kindly supplied by 
. L. L. Cavalli) were chosen which allow of factorial- 
iion of: (1) two groupe of markers, pene 
whemical deficiencies, sugar fermentation an 
us resistance; (2) sensitivity and resistance to 
antibiotio (streptomycin); (8) fertility and 
rility. Cells of such strains, from standardized 
tures, were washed twice in distilled water and 
re: suspended in a buffer (oitrio acid/disodium 
drogen ) adjusted for pH values ranging 
m pH 2 to 5, at intervals of pH 0-2, in order to 
termine for each strain at which pH suspended 
lg are ipi The resulta and their analysis 
ow that the factor which has by far the most effect 
the pH-precipitability of the strains studied is the 
plus iae ee ee ee 
ly significantly more acidic than that for 
ains. In addition, analysis of the resulta shows 
at & minor but significant effect is due to the 
itkers already mentioned. 
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io dye, hke methylene blue and acid fuchsin’, 
F- strains show a greater affinity for the basio dye 


pe 

pH 7.3) shows that there is a greater spontaneous 
instability of broth-cultures of fertile strams, oom- 
pared with"that of the corresponding sterile strains. 
In fact, both J- and F+ strains grow at the 
same rate for the first few hours, up to & population 
density at which F+ oells sre spon pre- 
cipitated, but F~ oella do not. In other words, the 
greatest denmty of growing cella which oan remain 
stably suspended in the culture medium is far greater 
for sterile strains than for fertile ones. 

As a whole, these resulta suggest a difference 
in surface charge between the strains studied, due 
to & difference in F polarity. This conclusion is 
supported by an electron microscopic investigation 
on the same strains, which showed no morphological 
equivalent of fertility at the level of the vibe: 
Indeed, presence or absence of an outer membrane, 
of cilia, filaments‘, eto., seams to be unrelated to 
F polarity. But a not irrelevant by-product of 
this investigation is the demonstration that, while 
all the eight strains are ciliated, only the four bear- 
ing markers for deficiency for biotin and methionine 
and resistance to phage T, are endowed with fila- 
ments, while the four strains bearing the other 
group of markers, namely, deficiency for threonme, 
leucine and thiamine, inability to ferment lactose, 
galactose, maltose, arabinose, xylose and mannitol, 
are oo devoid of filaments. This conclusion 
has promoted other investigations using such a 
‘morphological marker’ to study the phenology of the 
F transmiasion and to detect the biochemical pattern 
correlated with production of filaments by the 
bacterial cell. s 

Determmation -of the § potential on cells with 

ite F polarity will be the logical development 
of experiments quoted above ; but results on electro- 
kinetic mobility can be very misleading, nnlees they 
are based on & substantial knowledge of the morpho- 
logy of the cell surface’. This is one reason why an 
electron microscopic investigation was carried out 
at this point in our researches. On the other hand, 
it seems- that the finding of a chemico-physical pro- 
perty and a cultural pattern associated with fertility, 
at least so far as the eight strains studied are oon- 
cerned, supplies a simple and, therefore, useful 
technique for studies on the tranamiasion of the 


- Ft state. In fact, recombination testa applied to 


forty clones from each of two F strains, mfected 
with two different Ft strains, have yielded resulta 
fully consistent with a previous screening of the 
game clones for growth pattern in I.S.M. nutrient 
broth. 

Further, the description of the eight original strains, 
by means of the nephelometry of forty clones of each, 
has given quantitative resulta very suitable for 
thorough statistical analys, which has supplied 
information im perfect agreement with that given by 
the pH-precipitability expefimeanta. 

t is more important, the same technique 
permite a detailed study of the kinetics of infection 
and has already produced results completely oon- 
firming and integrating what is known on the trans- 
mission of the F agent. Further investigations are 
being carried qut. 
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Fertility and sterility in bacterial cella may thus 
be nothing more than an epiphenomenon of their 
surface ; on the other hand, the observed 
differences of surface charge may be a minor effect 
of the F agent which is supposed to transmit fertility. 
Our resulta make the first hypothesis no more un- 
reasonable than the second one. ' 

G. A. MAOOACARO 
Istituto di Patologia Generale, 

Unrversité di Milano. 
Feb. 25. 
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Herpetichthyes, Amphibloidei, 
Choanichthyes or Sarcopterygii? : 


Dunne recent decades, our ideas on the classifloa- 
tion of flashes have changed greatly. In the early 
years of the century, it was believed that among 
the higher bony fishes (Osteichthyee), the ray-finned 
forms and ians were closely allied, and 
that the lungflghes were remote from the two, 
representing & presumably prunitive if aberrant 
grou As an expreasion of such beliefs may be 
ai Goodrich's work on fishes in the Lankester 
“Treatise on Zoology", in which the Osteichthyes 
are divided into two subclasses, one for the Dipnoi 
alone, the other, the T'eléostomi, including both 
decades, however, a radi of opinion 
occurred. mot due to the work of Goodrich 
himself and of Gregory and Wateon, it became clear 
that the primary dichotomy of the Osteichthyes was 
of another sort, one major subdivision including the 
Actinop ir &lone, the other both Crossopterygii 
and Dipnoi. Huxley, in 1880, coined. the name 
Herpetichthyes to describe the sub-tetrapod evolu- 
tionary stage represented by Ceratodus, and Smith 
Woodward, in 1931", suggested the expansion of the 
term to inolude (conira Huxley) the crossopterygians. 
Hubbe, in 1919‘, proposed Amphibioide: for Drpnoi 
plus Crossopterygii, and other writers have 
an ion of Crossopterygu to include ibo Dinca 
ag woll. B&ve-Bóderbergh, in 1084 *, in an unorthodox 
essay in classifloation, proposed a major subdivision 
of, the vertebrates, including all the tetrapod claases 

lus the two fish groups concerned, to be named the 

oanata, in reference to the presence of internal 
nostrils. I have (like others) rejected this claamfica- 
tion, but in 1887* suggested that Choanichthyes 
would be appropriate as a designation for the inoluded 
fish groups. None of the three terms previously 
suggested has met with any marked degree of 
acceptance ; Choanichthyes hag been adopted: by a 
number of recent writers. 

The deadening hand of legal ‘priority’ fortunately 
does not (and should not) extend to systematic 
categories on this high level. Names of this sort 
should be i and, if poesible, diagnostio— 
particularly in & group as that under considera- 
tion, which is of such importance that ib merita men- 
tion and discussion on even the most elementary, 
levels of zoological and geological teaching. From 
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this point of view, I feel dubious as to whether : 
term Ohoenichthyes should be retained. The lw 
fishes have internal narial openings, to be sure, e 
it seems certain that the gian anoest 
of the tetrapods had choanse. in coelacant 
choans were lost at a very early stage, if over pres 
at all. The internal narial openings of the Fungi 
do not fonction aa choanw, for they are passa 
for water, not air, and Jarvik', among others, ] 
raised doubts as to their homology with true choar 
But despite my doubts about the use of the te 
Ohoanichthyee, no better oase oan be made 
alternatives which have been proposed. As 
the use of Herpetichthyes or 
„concerned are related to amphibian ancestry; t 
the only living member of the group, Latimer 
is as un-amphibian as any fish can be. To 1 
Crossopterygii in the expanded sense proposed wo: 
distort the meaning of the term so greatly as 


/ create confusion. 


A name which is highly appropriate and didact 
ally useful can, however, be derrved from fin structu 
In contrast to the typical Actin rygii, 
crossopterygians and lungfishes have poe lobe 
fins, covered with scales and with a well-develop 
internal skeleton of arohipterygial type. May 
suggest, for discussion, the possibility that, 
contrast to the ‘ray-finned fishes’, the forms he 
‘fleahy-finned fishes’ 


` , 
ALFERD Buuxwoop Roure 
Museum of Com tive Zoology, 
Harvard University. c 
Jan. 12. f 
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Wn are glad to see Prof. A. 8. Romor's authort 
withdrawn from the unhappy term Choanichthye 
but we do not think rb necessary or desirable -to oo 
& new one to cover the Rhipidistia, Actinistia ar 
We would revert to calling them & 


Croesopterygii in ita original fon 
(Crossopterygidae) was introduced by T. H. Huxle 
to include members of all of the above-named group 
as well as Polypterus, which to-day is excluded froi 
the terygii in whatever sense the term is 


fossil Ocratodus (the last with a query, Binoe rt wi 
known only from dental plates). Huxley furth: 
directed attention, ‘without wishing to lay too muc 
streas upon the fact", to the resemblance betwee 
Lepidosiren, the only living dipnoan then know 
and Dipterus, pre anti 
mentioning the paired and the endoekeleton an 
ing the teeth with those of Dipterus and tl 
"atit -walled lung" with the ossifled air bladder : 
one of the foeml coelacanths. 

In 1881, in the work referred to by Prof. Rome 
Huxley was thinking as a comparative anatomis 
and gave the name Herpetichthyes to QCeratodi 
(= Neoceratodus) and its hypothetical anoestor 
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he wrote, “an extraordinarily little- 
tative of that particular stage of 
ution of which both the typical fishea and the 
ia are special modifications”. He did nob 
elate this conception with his earlier study as & 
»ontologisb, and his term does riot suit our present 
jos 


Hodws was, 
üfled 


in in Huxley's sense, purged only of Polypterus. 
8 latter course we believe to be the most useful. 
Veatoll, in & closely reasoned oomperison of 
moi and Rhipidistia, concludes (p. 159): “The 
dence of Devonian forms shows very clearly that 
early Dipnoi were very closely related to the 
iemporaneous Rhipidistia”. It is generally 
epted that the Aotinistia (Coelaoenthini) were an 
ly offshoot from the Rhipidistia, and such adum- 
tions of the soft anatomy of Latemeria as we have 
far received!® show that the two “living fossils”, 
moria and Neoceratodus, have retained many 
tures of a common archaic organization. 
Theee facts all rt the classiflcation of Regan 
1 Moy-Thomas, is : 
OSBOPTERYGII 
Rhipidistia (Osteolepidoti). 
Actinistia (Coelacanthini). 
Dipneusti (Dipnoi). 
There is much, however, to be said for indicating 
> closer relationship of Osteolepidoti and Coel- 
anthmi to each other than to the Dipnoi», This 
ald well: be done in, the following classification, 
üch we now propose : 
bolass CRossOPTHEYGIL 
Order Rhipidistia. 
Suborder Osteolepidoti. 
Suborder Ooelacanthini. 
Order Dipnoi. 
The meaning of Rhipidistia 
iate to both ite suborders. 
well lost in favour of ite familiar synonym 
lacanthini. Those who have used the text-books 
Stenaió, Romer’ or Forster-Oooper have no new 
mms to learn, but need only note that Croesopterygii 
used in its old, wider sense and Rhipidistia in a 
mwly expanded sense. The roots of the subordinal 
imes could be used, if desired, with endings uniform 
ith those of any aystem (Osteolepidoidea, Coela- 
athoidea for Regan’s classification). 
To conclude, we advocate reversion to the use of 
‘ossopterygii in the sense of Regan and Moy- 
aomas as a subclass of the class Osteichthyes 
= Pisces sensu Regan), to include the Rhipidistia 
= Osteolepidoti + Coelacanthini) and Dipnoi. In 


(‘fan-sails’) is appro- 
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of this we plead: (i) continuous though not 
slightly modified from that of 
, (ii) @ suffix which corresponds 
terygii, and not 
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London, 8.W.7. 
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In vitro Stimulation of Incorporation of 
Formate-'4C in Surviving Uterine Segments 
by Hydroxy! Cstradiols 
Reosxr studies in this laboratory have demon- 
strated thát the incorporation of formate-C into 
protein by surviving uterine segments is an early 
and sensitive indicator of œstrogen action (unpub- 
lahed work with A. M. Herranen) “Six hours 
after a single mtravenous injection of 10 pgm. of 
cestradiol-17-8, the incorporation of formate $n vitro 
by uterine horn segznenta is accelerated 250 per cent 
over the controls. The addition of the natural 
hormones directly to the in vitro incubation media 
has little or no effect on formate metabolism. In 
contrast, it is ahown in this communication -that 
the addition of the 2-hydroxy or 4-hydroxy deriva- 
tives of œstradiol to the reaction mixture regulte in 
a significant acceleration of the incorporation of 
formate-1*0 into the proteins of the uterine segments. 
The 2- and 4-hydroxy derivatives of 
estradiol (2,8, 178-trihydroxy wstratriens and 8,4,178- 
tribydroxy estratriene) were synthesized by a 
route involving the nitration of castrone, chromato- 
graphio separation of the positional isomers, Te- 

ion of the 17-keto group, reduction of the 
nitro and the photodeoompoeition of the 
diaxonium salte. In addition, the 4-hydroxy wstradiol 
was synthesized by an alternative route through the 
4-phenyl azo compound. Details of synthesis and 
proof of structure will appear elsewhere (unpublished 
work with M. E. Mills). s 
Assay of these for their ability to 
induce uterine growth in 21-day old mice. demon- 
strated that the 4-hydroxy castradiol derivative 


128 ~ 
possessed 10 per cent of the enio potency of 
cstradiol-178, -whereas the 2-h œstradiol 


retained lees than 1 per oent of the activity of the 
unsubstituted œstrogen. Similar results were obtained 
in ovanéctomized adult female rate. 

For the $n vitro testa, uterine horns were removed 
from adult female rata (Holtzman strain) which had 
been ovariectomized two months prior to the experi- 
ments. After immediate cooling of the tissue in ioed 
Robinson media!, each hom waa lengthwise 
and cut into four equal segments. ‘Twelve segmenta 
were selected at random and transferred to 10ed 
reaction flaaks containing 2 ml. of media. The latter 
waa composed of 0-005 M sodium formate-10 
(0-55 x 10* counte/min. per umole), 0-005 M glycine 
and 0:022 M glucose dissolved in Robinson media. 
Where indicated, 10 ugm. of a natural œstrogen or a 
hydroxylated derivative was added to the flask in 
an ethanol solution and the ethanol evaporated 
prior to the addition of the reaction mixture. All 
experiments ware conducted in duplicate. 

The incubations were carried out m an atmosphere 
of 100 per cent oxygen at 37-5° O. with constant 
shaking for & period of 3 hr. Tho reaction was 
terminated by the addition of perehlorio acid to 
yield & concentration of 4 per cent. The uterine 
segments ware removed, frozen in liquid air, and 
pulverized in a stainless steel mortar. This reaidue 
was suspended three times in 5 ml. of 10 oent 
trichloraoetio acid to remove acid-soluble ioactive 
contaminanta. Lipoidal materials were removed by 
suspension m 70 per cent ethanol, followed by two 
hot extractions with absolute aloohol (20 mun. at 
70-75°) and two washes with ether. The nuoleio 
acids were extracted fram the protein with 4 per 
cent perchloric acid at 90? according to the method 
of LePage". After washing successively with oold 
perchloric acid, ethanol and ether, the protein 
residue was spread on tared aluminium disks for 

. counting. The dried samples were counted m gas- 
flow proportional counters. The resulta are expressed 
a8 counts per minute per milligram of protein residue 
corrected for self-absorption and counting efficiancy. 
` A comparison of the effects of 2-hydroxy and 
4-hydroxy œstradiols with the natural costrogens, 
estradiol, œstrone and oxtriol, is illustrated in Table 
1. It is apparent that both ring A hydroxylated 
cestradiols stimulate the incorporation of radioactive 
formate, while the natural cestrogens are essentially 
inactive. 


' Table 1 
Addition Oonnta/mtn./mgm, protein 
None 224 
(Heiradior175 241 
siriol 222 
Hydroxy owiradiol $08 
4-Hydroxy cestradiol 356 


10 mgm. of a hormone was added per flask. 


Hydrolysis of the protein and ohromatographio 
isolation of the serme &ooounted for approximately 
50 per cent of the moorporated radioactivity in all 
oases ; previous studies have shown that methionine 
also contains a large portion of the radioactivity. 

Whether or not this cestrogen-like action of the 
2- and 4-hydroxy cestradiols in viro is mediated in 
the same manner as the 4^ vivo stimulation of this 
system by cestradiol remains to be determined. in 
any event ib appears useful as a tool in duplicating 
$^ viio conditions within the tissue achieved by 
$n vivo action of the natural hormone. 
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Germanium in Some of the 
Waste-Products from Coal 


Ir is well known that many of the trace eleme 
of ooal are enriched in certain of the waste produ: 
such aa flue dusts, resulting from the utilization 
the ooal. Orawley', and Forrest, Smith and Wa 
have recently commented on the value of produ 
of this type as raw rmatenrls for the recovery 
germanium. In the course of work on the behavu 
of germanium and other trace elementa during 
utilization of coal, we have obtained resulta 
ing conclusions rather different from some of í 
concepts implied in the note of Forrest et al. 

Samples of residual aah from the grates of stok 
fired boilers have been found to contain only relativ 
small quantities of germanium, ranging from 1l 
than 1 p.p.m. to about 12 p.p.m., with & mean va 
of about 3 p.p.m. On the other hand, coal samp 
similar to those being burnt in power stations ha 

ashed under laboratory conditions where 

appreciable loas of germanium occurs, and the me 
germanium content of these ashes ia much greater 
of the order of 50 p.p.m. It thus & that dun 
the oombustion of ooal in stoker- boilers, t 
greater part of the element is volatilired from 1 
fuel bed. The problem of obtainmg germanium.ri 
material from such & combustion therefore seems 
be not so much the difficulty of wolatilizing t 
element, as the means of collecting the volaüilir 
element at a gufüloiently high concentration. 

Our resulta also suggest that germanium is mi 
likely to be incorporated in external boiler. depos 
and ftue dusts by the collection, or trapping, of ve 
small germanium-rich particles than by the cc 
densation # situ of a volatile compound. For ¢ 
ample, analyses of some hundred samples of exten 
deposits and flue dusts have shown no evidence 
any consistent fractionation of i wi 

to the general poaition of the deposit in t 
boiler system (see Table 1). 

There is a tendency for deposits from the 
deck of steam-generating tubes to furnish a sornevt 
richer material; but, on average, the deposits frc 
all regions in the flue system exhibit the same orc 
of enrichment of germanium. The frequenc 


Table 1. AVERAGE HNAIOHMENT OF GERMANIUM IN DEPOSITS Y? 
VARIOUB ZOXEM OF A POWNR-PTATION BOILER 


(Ure to coal aah) prn per ceni 








Zone 
Lower deck steam- 
10 0 05, 
10 0 05, 
Upper deck steam. 
tubes 20 01 
io 10 0 06, 
Air heaters 10 0 04 
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Mel. Fre station boler- ta and in coal ash 
tibition of the concentration values for these 

i with that for laboratory- 


ndred deposita f 
spared ashes from commercial grades of coal shows 


represented in 
anium in depoaits does not seem, therefore, to be 

selective, and hence is more likely to consist 
a physical ing of solid particles than a 
mperatu 
2 


es ir such plant, 
et gas ities are higher in boiler plant than in 
iit-in produoar plant. It has been found that the 
xy fine dust suspended in the chimney gases of & 
iilt-in gas-works producer can contain up to 2 per 
mt of germanium, and that this representa an 
spreciable proportion of the germanium originally 
resent in the fuel. The preeance of a germanium- 
ch suspension, or smoke, in the flue gases resulting 
‘om the high- oxidation of coke a 
jerefore, to be established. A similar condition can 
e inferred for stoker-fired furnaces. 

le that in power-station boilers the higher 
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investigated’ further. This consideration, however, 
is not likely to be the only reason for the lower 
concentrations encountered in power-station boiler 
deposits, aa compared with deposits from the waste- 
gas flues of produocer-gas plant. At the Fuel Research 
Station, maximum concentrations of 0-2.and 8 per 
cant respectively have been noted for these two types 
of material. Such differences may be due, m part at 
least, to different degrees of dilution of germanium 
in the power-station boiler might be important in 
this respect also, by óeusing a greater deposition of 
larger ash particles which would of necessity have & 
relatively high diluting capacity. 
This work forms part of the 

Fuel Research Board of the Department of Soientiflo 
and Industrial Research and is published by per- 
mission of the Director of Fuel Research. . 

* K. V. AvBREY 

Fuel Research Station, 
Blackwall Lane, 
Greenwich, 

London, 8.E.10. 5 
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Abnormal Freezing Nuclei in the 
Atmosphere : 


Faumrmwa nuolei in the atmosphere are char- 
acterized by a critical threshold temperature below 
which, and only below which, they initiate the 
freexing of water droplets with which they may be 
agsociated. I have devised a simple method of testing 
whether or not there is atleast one freezing nucleus 
in a given sample of air (about 200 o.c.) which is 
active ab any given temperature ; it is similar to 
that desaribed by me in 19471, except that expansions 
are performed more alowly.(lasting about 1 sec., and 
allowing d*oplet growth to follow the cooling). 

During the past ten years, a very large number of 
measurements have been made with & similar appar- 
atus in many parta of the world. The'general result 
ig that there are few nuolei which have a threshold 

ture above — 32° O., but there are a fairly 
large number of nuclei which are active at this 
ture or a little below. 

In the winter of 1954-55, similar measurements 
were carried out in Panama. During the first six 
weeks these measurements indicated rather few 
nuclei’ and those with threshold temperatures about 
— 32°C. or lile lower as found elsewhere. On 
January 18 & very large number of nuclei (more than 
10#/m.") were suddenly found, and these with 
threshold temperatures as high as — 18*C. Such 
abundant freezing nuclei, active at thie temperature, 
had never been observed before. These nuclei were 


continuously until January 18, when nuclei ` 
with 8& Ala AA of — 18°C. were 


having & threshold of — 15° 0. 
threshold decreased until the normal value 
of — 82° 0. was reached on February 17. 

Experiments showed that the abnormal nuclei were 
large, since they were easily stopped by & short 
cotton-wool filter. 
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The appearance of the unusual nuclei was acoom- 
panied by prolonged, continuous ram, which is &b- 
normal in these latitudes at this season. On January 
14 the ram changed to showers; but heavy rain fell 
on January 17 and 18. The secondary maximum on 
January 80 waa ied by many thunder- 
gtorms, &fter whioh the rams gradually died out. 

Aircraft observations indicated that pome of these 
raina were of ‘warm’ type; thus ıt appears that 
though the nuclei have been detected due to their 
exceptional freexing ability, they oen also serve be 
efficient warm rain nuclei. 

‘At: Goat ih aa suepeoied ibat (is abnnerual null 
- were reaidues from the hydrogen bomb explosions, 
and the results were communicated privately to a 
number of scientifo centres. As a result, Vincent J. 
Shaefer and Dr. E. G. Bowen reported that they 
had also found exceptionally heavy ice nucleation 
on Mount Washington and in Australia roepéotively 
on January 18. This apparent world-wide increase 
in nuole: agrees strikingly with the dates e 
from Bowen's! meteoritic hypothesis and would seem 
to confirm ib. i 

It would seem most demrable that regular measure- 
mente of ice nuolei having various threshold 
tures and of condensation nuclei should be at 
& number of observatones widely distributed over 
the world, in view of ther importance if Bowen's 
hypotheais ig found to be oorreot. 

Note added tn proof. On May 28, 1955, nuclei with 
the threshold — 13° O. were observed again and were 
presens for two days. Those nuclei correspond to the 
meteoric shower of Lynds (April 21). 

B. M. CwiLose 


Physica Dept., University of Panama, 
Panama. May 3. 


1 Owilong, B. AL, Prov. . Bod. 137 (1947); Natwre, 1 
Dan, del ce nn. ‘Yea tar (iodo) m 
1 Bowen, H. G, Aux. J. Phys., 8, 400 (1063). 


Isotope Shifts in the Spectrum of, Helium 

ExruRnwHNTS on various line series in helium! 
ahow that Hughes and Eokart's treatment’ of the 
'speorlo' isotope shift in this case is inadequate. 
Their wave functions take no account of configura- 
tion interaction, to which the speoiflo effect is very 
senaitive. 

The specific shifta of the 21S, 2*8 terms of helium 
have now been oaloulated in the usual first-order 
perturbation treatment, using the wave functions of 
Hylleraas and Undhemrn* and Huang’. These wave 
functions include configuration interaction m an 
adequate manner. The constants for tho Hylleraae- 
Undheim triplet function were kindly supplied by 
Prof. E. A. Hylleraas. The coefficients in their amglet 
function were calculated from the original data. 

The resulte of the calculations are compared with 
experiment in Table 1. Some approximations were 
made in the calculation with the Huang triplet 
function ; but ıt 1s estimated that the spsarfle ahift 
ig accurate to the two mgnifloant figures given jn 


the table. The resulte disagree with these found by 
Hamermesh and Eisner using the Huang wave 
functions and quoted by Fred e$ al.1. The experi- 


mental values are taken from Bradley and Kuhn’, 
who estimated the term shifte by extrapalating the 
observed shifta of lines 28—nP to the series limite. 
Fred et al.! found a reandual shift of about 0-185 om.-? 
for the 21S state, which agrees well with the value 
0-18 omo! given by Bradley and Kuhn. 
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normal term-ahify (cm.^1). 


total term-ahifí minus 
total Morum (en, 


The total tarm-ehifte obtained from the oaloulaty 
are all close to the experimental values. It is c 
cluded that nuclear motion makes by far the x 
important contribution to isotope shift in helie 
Further details will be published elsewhere. 

I wish to thank Dr. H. Kuhn and Dr. J. A. Spr 
for their interest in this work. I am indebted to 
Department of Scientific and Industrial Research 
a maintenance grant. 


A. P. Brom: 
Clarendon Laboratory, 
Oxford. 
May 18. 
1 Fred, ML, Tomkina, V. 8., Brody, J. K., and Hamermesh, IL, P. 
Eem., 82, 406 Cosi). 


«Bradley, L. C., and Kuhn, HL, Pro. Roy. Soo. A, 900, 525 (10 
* Hughes, D. 8., and Hokart, O., Phy. Res., $8, 694 (1080). 

4 Hyllerass, H. A., and Undheom, B., £. PAge., 65, 759 (1080). 

* Huang, 8.-8., Astropkyr. J., 108, 854 (1048). 


Time Interval between Nucleogenesis 
and the Formation of Meteorites 
Wa determining the radiogenic argon-40 conte 
of the Beardsley chondritic meteorite, a maas specti 
metric search for xenon-120 produced by decay 
iodine-129 waa made. The total amount of xen 
which was observed’ was 5 x 10-* o.c. (B.t.p.) frc 
a 20:86-gm. meteorite sample. Withm the limite 
experimental error, this xenon had & normal isoto] 


composition’, The ratio of xenon to argon-36 w 
in essential with that found in sir, x 
dicating that this xenon was due to atmospheric 00 


tamination. Smoe a 80 per cent increase in ti 
abundance of xenon-129 over that observed in norm 


.xenon would have been observable, this mdiocat 


that r&diogenio xenon-129 was present in th 
meteorite to less than 1-3 x 10-7? o.o. (s-t-p-)g 
H. E. Suees and M. Q. nal communio 
tion) have suggested that if the meteorites had be 
formed soon after the formation of the element 
they would contain an exceas of xenon-128,due + 
decay of iodine-120. 

A lower limit for the time-interval t between tl 
formation of the elementa and the last orystallizatic 
of the meteontes may be caloulated by aasamir 
that iodine-129 and iodine-127 were originally mac 
in equal abundance, and that there haa been no lo 
of xenon due to diffusion ginoe the meteorite w? 
sak MR oia gs de The iodine-127 content is take 
Pp eee E 


by F enberg* for other stony meteorites. Th 
equation for ¢ is 
i Tus M 
7 9-693 "Xe 


where Ta ia the half-life of iodine-120, ?**I is th 
amount of iodins-129 originally formed and !**Xe x 
the amount of xanon-129 now presant in th 
meteorite due to the decay of iodine-120. 
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from the limit of detectability presented above, 
; may oonclude that tT ija > 28-7. Using the 
saot OF 1-7 x 10’ yr. for Tj, we obtain t> 0-41 x 
yr. I. Noddhok and W. Noddaak reported & value 
8-5 x 10-"p.p.m. by weight of iodine in metearitee*. 
is value is considerably lower than that reported 
Fellanberg. It is very doubtful whether the iodine 
«tent of meteorites is any lower than the value of 
; X 10-* p.p.m. reported by the Noddacks. Using 
3 lower value, we obtain t/T ja> 17:4. It is clear 
wt this calculation is very insensitive to such a 
«ngo in the iodine abundance. The oritical effect 
of course, that of xenon diffusion. H. O. Urey 
sonal communication) has pointed out that the 
dine in stony meteorites may be bound on the sur- 
ea of the mineral grains, and hence, the loea of 
aon by diffusion might be greatly facilitated. This 
ect would cause the calculated lower limit for è to 


too 
The #A—YK age reported for the Beardsley 
steorite ia 4-8 + 0-2 x 10° yr; thus, a lower 
ub of 5-0 x 10° yr. for the time since the formation 
the elementa is obtained. 


If the assumptions mentioned above are valid, and, 


the Harth and the meteorites are oogenetio, all 
3 Tadioactive elementa with half-lives short oom- 
red to 4 x 10° yr. would have decayed in the 
ne interval between nucleogenesis and the forma- 
n of the Earth and would, therefore, not contribute 
the ing of the primeval Earth. 
We thank f. M. Q. Inghram and Prof. H. C. 
w several stimulating discussions. This work 
4s performed in part under the auspices of the 
.B. Atomic Energy Commission. 
G. J. Wasannnuna 
"Institute of Nuolear Studios, 
University of Chioago, 
Chicago, Illinois. 
R. J. HAYDEN 
Argonne National Laboratory, 
Lemont, Illinois. 
Fob. 18. 


A asserburg, G., and Hayden, R., Phys. Rev., 07, 86 (1958), 
Tler, å., ach "79, 450 (1950). 


foddack, L, and Noddser, W., Svensk Kean Tid, 48, | 178 (19094). 


Distribution-In-Speed of Fading 
of 150-kc./s. Waves 


A CONSIDERABLE amount of work has been done 
ı the ‘speed of fading’ of radio waves'*. This 
untity, often referred to aa vr, danotes the change 
the amplitude in a certain time, v, expressed ag 
fraction of the root mean square &mplitude of 
© wave. The first-order theory indicates that the 
stribution-in-speed should be & normal one repre- 


ntable by: 
* 

—vr/4e) 

pv = sete 

AM An 
It hae, however, been pointed un that, if the lag 
used for the co tion of v, be large, the first- 
der theory b down and the distribution 


sumes & form : 


pe) = EP CCS gleim) 
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where  ie:& monotonically decreasing function of v» 
the rate of decrease depending on the parameter t. 
This leads to & distribution narrower than normal, 
which we will denote as the modified Gaussian dis- 
tribution. 
ee m RE 
ble is greater the amaller the fre- 
epe radio wave. Hence it can be expected 
ihak the devisdian-frum ais normal: form of the 
distribution will be evident more readily at higher 
cies than at lower frequencies. 
orkers at 23, using short waves, found 
distributions ei "narrower than normal An 


the Cambridge School. 
deviation from normality has been found. Fig. 1 
indicates a typical distribution-in-speed. We have 
superposed the corresponding normal and uae 

It will be 
seen how the tistically indistinguish- 
able from the normal. Also, the expected theoretical 
deviation is so small that a statistical distinction 
would not be possible. This seams to bear out the 
previous prediction that the similarity to the normal 
distribution would be more pronounced with long 
waves than with short waves. 


003 


002 


0 01 





meis 
shows the 


tract 4F19(129)-44. 


Ionosphere Research Laboratory, 
Pennsylvania State University, 


132 


FORTHCOMING EVENTS 
Sunday, July-17—Friday, July 22` 
Te Mer or LoXKDON (ai Wre, College, noar Ashford, EM 


Monday, July 18—Sagurday, July 23 


INTERNATIONAL ASSOGLLTION OF APPLIED PsrüHaLOdY (in the 
Hal of tho, Benato Honea of the Untvecity of London, 
and Collage, Malet Street, London, W.O.1)— | Congress. 


Tuesday, July 19 Friday, July 22 
ABSOCLLTIOX OF APPLIED BIOLOGINTS (at Oxford) — Summer Meeting. 


Thursday, July 21 


ach i oal Diseases £ Bi. Pancras Wr. Fromma ae 
5 "o pam ORrieal Meet Obairman : Pru Be M^ Garon’ 


Thursday, July 21 —Saturday, July 23 
or OIAL ADmrROROLOSAL Boonrry (et Ashburne Hal, Untveralty 
Manohester, Fallowflaki, )— Byurposia an “Bome Aspects 
of Turbalencs im the Atmosphere” and “Oosanographis Topics", 
7 Saturday, July 23 
OF OLINICAL BIOCHXXIPTS, SOUTHERN Rear (aj 


the Central » Milton Road, Portsmouth), a& 11 am— 
Belenitfio Papers and Demonstrations. 


Saturday, July 23—Sunday, July 24 
Universt ‘oleae of North BORN Mas, Koole, Bim on Treni, 


, 


APPOINTMENTS VACANT 


APPLICAMONS are invited for the following appointments on or 
before the dates mentioned : = 
Office, Heanor 


"DUTORIAL ERT LIN THEORETICAL PHYEMNS—The Secretary, 
Birkbeck Malet Btrest, London, W.0.1 qur 
Blea Ths Une [oy imis Secretary of 

ASSINTAXT LECTURER i (with ns in physical 


or LECTOR 
and inorganio chemistry) In CHgrmer—The Bogleizar, 


em. (uly 90). di 


GERD T Cuerk to 
GUAM OF May Drei Wi. Usbvarsite: aliases Ibadan, Migeris— 
Tbe Beoretary, Inter-Untversity Higher Hduc&don Over. 
sas, 1 Gordan Square, London, W.0.1 (J 
eee UE uly oa) IK —The- Registrar, 
Sonorerrio O1 (wi th a first- or i a hon tn 
Eiraient cali Yat the Road DELAJI 
i eee lory to act as ‘Amistan’ to the Colonial Road 
Reecarch Liaison , and visit Colonial tories to assces road 


or 
PRovRescn 

Bague iac n Gala Atasos, Tad Hmbassy, ££ Queen's 

LECTULER Gr ASKIITARS LCTUENE UK MismYITIDAL BYiTUION 





REPORTS and other PUBLICATION 


(net inchedod in the monthly Deos Supplement) 


of the 
the 1864. Pp, iv+54+4 pla’ 
ELE. Stationery Office, 1065.) 3s. : 
MInisiry ee id end Takers T 
torage. 


Hescarch Awmociat 
rr mi British Coal Utilleation Ropes: 


- 2 

University of Leeda. British and American Policies in thè Far É 
Binoe 1900. By G. F. Hudson, Burton 

on International Relations) 


and 
By O. ow Me 
„áð. Bulletin 551 : on af W. 


Preservati 
W. Hicook and å. Riobard Olson. Pp. 





Editorial and Publishing Offices of '' NATURE "' 
_ MACMILLAN & CO.,"LTD., 


ST. MARTIN'S STREET, LONDON, W.C.2. 
Telephone Number: Whitehall 8531. Telegrume: Phusts Leequare Load 





_ Annual subscription £5, payable [n advance, 
' — postage pald to any part of the world 


All rights reserved. Registered as a newspaper at the General Post Off 


no. saza July 23, 1955 


NATURE E 


133 


SOCIAL IMPLICATIONS OF AUTOMATIC CONTROL IN 
INDUSTRY 


“HE broadsheet ‘Towards the Automatic Fao- 
. tory", issued by Political and Economic Planning 
2. 880; June 18, 1955), appeared almost simul- 
ieoualy with & conference at Margate, June 17-19, 
enged by the Institution of Production Engineers, 
ich haa given wide currency in Britain to the term 
domation' coined by the Americans to oover 
velopmenta towards automatic operation and 
itrol. This conference, which was the first expert 
thermg in Britain to approach the subject oom- 
ahensively and systematically, was attended by 
wre than a thousand engineers, scientists and factory 
wagers, and both the broadsheet and the con- 
enoe have done something to clarify ideas as to the 
tinction between mechanization and ‘automation’, 
d also to indicate both the practical poemibilities 
d the limitations of the automatic factory, and the 
man, as well as the technical, problems that are 
rolved. They indicate the possibilities which the 
pid technological developments of the post-war 
ars have opened up and something of the impli- 
tions not merely for industry, but also for science, 
* education and for society in general. 
‘Automation’ was defined by R. K. Geiser at a 
nferenoe on automation and industrial develop- 
mt at Syracuse, New York, in May 1954, as ''the 
complishment of a job by an integrated mechanism 
th a minimum of assistance of any kind". Full 
tomation, in this sense, does not yet exist, though 
may be achieved in & suitable industry before the 
d of this century. Any technical development that 
ables a machine or instrument to dispense with 
zour is a step in this direction; but whereas 
xchanization has largely displaced physical effort, 
e new developments are making automatic some of 
e work that waa formerly done by the human 
ains. Tho real distinction, broadsheet points 
+, is between automation that displaces muscle and 
tomation that displaces brain, land it is roughly the 
me distinction as that between automatic operation 
d automatic controL 

The industrial revolution of the nineteenth century 
w a change towards automatio operation; but 
xohanization was limited to individual processes, 
d only in a few suitable trades was it posible to 
ovide sutomatio links between processes and 
ganized production as & continuous flow. Not until 
e twentieth century was the idea of producing 
ods in a continuous flow rather than in batches 
dely applied, and then at first it was confined to 
dustries in which the movement of materials is 
raightforward. By the 1920's, some automatic 
struments were introduced into most processing 
dustries, and aince 1945 the rate of change to suto- 
ation has quickened, partly because of technioal 
velopment during the Second World War and 
rtly under the stimulus of the shortage of labour, 
Of these developments two are outstanding: the 
echanization of the handling of materials in f&o- 


tories by new devices such as fork-lift trucks, and 
the introduction of transfer machines which perform 
two or more operations and automatically pass 
materials from one to tha next. The developments 
in automatic operation, however, while extending the 
area of application, particularly to the transfer and 
handling of materials, are not revolutionary but part 
of & well-established trend. Those m automatic 
control ‘have been considerably more drastic, and 
arise largely from the recent and sudden, application 
of electronic methods of control, although electro- 
mechanical, pneumatic and hydraulic as well as 
electronic devices have also contributed. The eleo- 
tronio devices, however, are rapidly gaining in 
importance and hold out exceptional promise for 
development in the future. 

These devices oan plan and control the operation 
of & machine tool with high precision. They can 
detect faults in a processed part, and by means of & 
closed-loop circuit (known as ‘feed-back’) oan com- 
munieate the error to the machine and adjust ite 
operation so as to correct the fault. They can 
integrate the work of individual machmes, and tho 
more complex devices can select alternative courses 
of action according to the instructions fed mto them, 
while finally the possibilities of remote control are 
extended. 

The ability of new devices to detect, communicate 
and control can greatly reduce the amount of routine 
brainwork performed in, factories, and it 18 the 
prospect of rapid technological advance reducing the 
part played by human labour in the factory to akilled 
supervision and maintenance that 1s responsible for 
excitement about the possibilities of automation. 
Both the broadsheet and the conference at Margate 
should dispel'any illusions as to the pace with which 
automation is likely to speed. Not only is much 
more hard work required before autamatian becomes 
general, apart from the limitations set by the avail- 
ability of the machine tools or the trained engineers 
required; but aleo automation has already gone & 
long way and the number of industrial processes that 
are ripe for it is limited. More important still, rapid 
progress with automation depends on complex 
economic factors to which little thought has yet been 
given. - 

It is theee economic problems and the social and 
human implications that require most consideration, 
and the conference and the broadsheet help to balance 
and counteract some of the more sensational pictures 
of the robot factory which have received currency. 
It is true that, as PEP notes, generdlly speaking, 
automation presents no economic problem that has 
not been created already by the mechanization of 
processes. There is no conclusive evidence that 
automatic devices are much more costly to buy than 
most non-automatio machines ; but automation nearly 
always calla for a large initial outlay and for major 
changes in production planning. 





wt 


194 — > 


Oomputers, for example, have two main edvant- 
ages: a ‘memory’ which stores & very large number 
of facta and gives acocas to them, or makes oom- 
Putations with them, much faster than is poasible 
with & punched-card system; and secondly, the 
possibility of sutomatic links with other office 
machines, whioh enable the computer to control the 
operation of these machines and the passage of 
information from one machme to another.  Con- 
tinuous research and experiment with computers may 
make possible all manner of improvements in factory 
and offloe methods that so far have been precluded 
by the inability of human brains to compute the 
data fast enough or extensively enough. At the same 
time, ib may well be found that the potential saving 
of labour is limited to firms with large staffs engaged 
on lengthy mathematioal routines. Medium and 
small firms are scarcely likely to adopt automatio 
techniques muoh faster than at present, unless 
capital costa are greatly reduced by simplifloation, 
standardization and other means. 

A second problem concerns labour and product- 
ivity. As the broadsheet remarks, the post-war trend 
towards automation would have been much less 
pronounced but for full employment and the high 
cost of labour. According to the report of the Com- 
mittee on Hoonomic and Financial Problams of the 
Provision for Old Age, the British labour force oan 
be expected to inoreese only from 23.3 milhon in 
1954 to 24-4 milhon in 1978. Any substantial 
increase in living standards must therefore arise 
from higher productivity, and if the Chancellor of the 
Exchequer 1s right in his forecast that the standard 
of living in Britain can be doubled in that period, 
the grosse national production must be raised by 
110 per cent, or allowing for a 10 per cent reduction 
in working hours, by 123 per cent per man-hour, or 
8 per cent a year compared with the present 2-3 per 
cent and a best long-run mereage of only 1:5 per 
cent & year. If Britain embarks on rapid economic, 
expansion, only a very rapid morease in productivity’ 
oan avert an acute shortage of labour. 

Leaving for the moment the disturbing evidence 
of the recent strikes that the trade unions are, to aay 
the least, reluctant to face the implications and are 
looking backwards rather than forwards, the adoption 
of automatic operation and control may be retarded 
not merely by hesitancy on the part of firms to invest 
éapital in machinery and equipment which will not 
be fully or efficiently used, but still more by the 
shortage of scientists, engineers and technicians oom- 
petent to undertake the research, design and develop- 


‘ment that automation will need and will make poss- 


ible. It was tated at the open day on June 24 of the 
Culaheth. ratory of the Atomio Energy Authority 
that at present the Authority haa on ite staff only 
one-tenth of the scientists it needs competent to take 
charge of a research programme involving direction 
of the work of a dozen or more Juniors. Reoruttment* 
for the junior grades is easier, and the director of the 
Research and Development Section, Mr. L. Rother- 
ham, believes that the difficulty will disappear 
after some years as existing staff acquire arperionoe. 
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That, however, is only one example of & shorts 
of scientists and technologists which is believed to 
already hmdering the full development of our ind 
trial capacity and which may well be intensrfled 
a continued increase in automation. Since the tc 
population and the labour force of Britain will rem 
fairly constant, the quantity and variety of scient 
and technological akıl in the country can only 
increased if a much higher proportion of you 
people quality in that way than at present. Ap 
from the diversion of interest among suitable you 
men and women, this implies an immediate expang 
of training facilities, makmg a heavier demand wh: 
shortage is already most acute—in teachers of scien 

That is one aspect which makes the question 
science teachers and the expansion of technologi 
and technical education in Britain matters of natio» 
policy to which the Government should be giving 
first priority. Unless this is done, and unless rb 
done in balance with the expansion of secondary & 
university education, it is improbable that there w 
be in the foreeeeable future an adequate supr 
either of newly trained scientists and technologi 
for such exacting and specialized work, or of tex 
nicians and operators generally of the flexibility a 
adaptability necessary to ensure that full use 
made of the services of the more highly train 
scientist and technologist. 

Automation thus raises the question of educati 
for an era of technological change in the broad: 
possible context, from that of general education 
that of the highly specialized scientist or technologi 
from ‘the school to the university or ‘institute 
technology, ahd from the manager to the operat 
Nor should the implications in respect of leisure a 
ita use be overlooked. As already ndted, increas 
productivity is likely to be sscompanied by : 
increase in leisure, and this oan only be detriment 
to & community that is unprepared or unable 
make profiteble use of that leisure. 

No lees acute are the problems reised im respect 
power. The.imerease in the consumption of pow 
results chiefly from replacing human energy i| 
machinery, and automatic devices will not direct 
add much to the demand for power. Indirect} 
however, like other means of moreasmng produotivil 
they foroe up the demand for power because th 
enable the game labour force to produce more goo 
Moreover, until nuclear power contributes appreciat 
to total energy supphes, industrial expansion c 
only be rapid if supported by large importa of oc 
and oil; this has been emphasized in the nin 
annual report of the National Coal Board, and 
confirmed by the decision of the Central Electric) 
Authority to convert seven of ite power stations fr 
coal- to oil-firing and by the warnings given by £ 
Claud Gibb and Mr. J. Ecoles at the British Electric 
Power Convention on June 29. 

Here again we are dependent to some extent 
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até. The over-riding human problems, however, 
those of management and labour. Automation 
severely test the flexibility of modern manage- 
vt and will involve radical changes m attitude to 
blems of production engineering and factory lay- 
. There were, indeed, no more prorniemg features 
the Margate oonferenoe than the awareness of 
ineers there of the social implications and of their 
oem to mmimize any strain which the ohange- 
r might involve for the work-people. 
dr Walter Puokey in his opening address to the 
ferenoe suggested that work-people would be 
ter off and anticipated no considerable unemploy- 
nt: more skilled workers would be needed, and 
) better facilities for technological education and 
nore effective application of scientific Inovations 
industry. He emphasized, however, that more 
cibility would be required and greater readiness 
move from unskilled to skilled occupations. Mr. 
O. Woolland and Lord Halsbury were also re- 
uring on the point of unemployment ; but Lord 
Isbury was concerned about posuible misfita, and 
X. B. R. Willams streesed once more the import- 
ie of education, urging that our present educational 
ilities are inadequate. 
liven, however, this sense of social responsibility 
the part of management, scientast and techno- 
ist, what of the attitude of labour? Here the 
ference was & little more hopeful than the recent 
f-yearly report from the General Council of the 
ides Union Congreas to the Unions, whioh has 
‘ely begun to face the issues. Mr. Erio Fletcher 
ite rightly emphasized the need for giving the 
de unions full and early information of impending 
inges, and said that "the Trade Union Congress 
uld 90-operate if there was a background of good 
ations, consultation and redundancy procedures, 
luding control of intakes”. Re-training, he said, 
& responsibility of management. Apart from 
ognizmg that an increasing amount of shift-work 
l be necessary, however, Mr. Fletcher gave little 
lication that the trade unions are thinking deeply 
out what contribution they can make to & common 
»blem, and how far their own restrictive practices 
archaic. methods may prevent the community 
joymg the full benefit of the new potentialities. j 
Redundancy, or rather the threat of it, is almost 
‘tamly the main cause of alarm and hesitancy 
ong the trade unions, although, as PEP pointe 
t, the facta do not suggest there will be serious 
employment. More than half the British labour 
roe is engaged m construction, agriculture, mining, 
stribution, personal services or self-employed 
cupations, which are unlikely to become highly 
ttomatic in the near future. Local unemployment, 
ywever, may well occur, depending on the speed of 
chnical change; and if, as is probable, the change 
mes slowly, the problem may be solved by slowing 
ywn Tecruitment. National policy, too, could help 
7 scheduling the towns affected as development 
‘eas, by persuading firms short of labour to set up 
‘anches there and by fostering re-iraining schemes 
id greater mobility of labour. 
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The decisive factor, however, may well prove to 
be the attitude of the trade unions. It may involve 
not only open-mindednees to automation and 4 
readiness +o recognize the benefits it can bring to 
labour itself, but also leas rigidity to changes in union 
structure and relations. Apart from the effect of 
migration of labour to service trades from the general . 
and industrial unions, new unions may perhaps be 
required to meet the needs of new types of worker. 
Apart from this, wage-structures are likely to be 
outdated by automation, and the question of 
differentials between akilled and unskilled labour 
could well become acute. 

The crucial issues, as PEP emphasizes, are in fact 
likely to be economic, social and administrative 
rather than technical ; but the key to the solution of 
all the major problema is in education. In the unions 
no lees than in management, there must be a readiness 
to look at the problems and issues not from a sectional 
point of view but from that of the publio interest, 
and to look forward rather than backward. If they 
are faced responsibly by both sides and there 18 
readme to work together constructively, discarding 
obsolete and restrictive practices no longer appro- 
priate in the social welfare State or consonant with 
the prospect that automatic methods and controls 
offer the community, the change may well be made 
without serious unemployment or creating diseatis- 
faction among the workers. 

Clear understanding of the problema on all sides 
is essential, and the Margate conference should only 
be a prelude to further discussions and to more care- 
fully planned research. The Department of Boientiflo 
and Industrial Research is already collecting mforma- 
tion and assessing trends over a wide field of industrial 
activity, and the report on its findmgs will be eagerly 
awaited. Its joint committee with the Medical 
Research Council, on Human Relations in Industry, 
has sponsored a small pilot research project in the 
University of Cambridge mto some human and social 
aspeote of introducing automatio control techniques 
into industry. With this research, however, should 
go also interpretation and constructive thinking about 
the many complex issues involved, so that the way 
may be prepared for effective, enlightened and 
responsible action. That is & task in which many 
soientista who are alive to the imphoations of sciantiflo 
advance for industry and society could well share. 


RADIO TECHNIQUES IN METEOR 
ASTRONOMY 


Meteor on i 
By A. CO. B. Lo (International Series of Mono- 
graphs on Phymos.) Pp. xiv 4-463 4-8 plates. (Oxford : 
don Prem ; London: Oxford Univergity Prees, 

1964.) 60a. net. 

HE derivation of precise information of meteor 
: paths and velocities by direct visual observation 
is a tank rendered peculiarly difficult by the transient 
nature and feeble brightnees of the luminous paths 
produced by meteors as they enter the earth’s upper 
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atmosphere. Except during the major meteor 
showers, comparatively few meteors can be seen per 
hour in the olear night sky. It is much to the credit 
of the visual observers that so much should have 
been learnt in years of the characteristios of 
meteors. It is understandable, with the unoer- 
_ taintiea of visual observations and tho difficulties of 
analysis, that controversy should have arisen about 
the celestial mechanica of meteors. . 

The mainspring of dispute has been oonoerned with 
the sporadic meteors which continue their activity 
throughout the year. If these meteors move in orbita 
within the solar system, their velocities at the distance 
of the earth from the sun must not axoeed 42 km./seo., 
at which limiting velocity the orbita become lio ; 
if the velocities are higher, the orbite are hyperbolic 
and interstellar origin is indicated. There has long 
ee to be evidenoe ‘favouring hyperbolic 

ities and culminating in the Harvard-Correll 
meteor expedition in Arizona during 1931-33, which 
led Öpik to infer that at leass 60 per cent of sporadic 
meteors have velocities in exceas of the parabolic 
limit. The evidence has been criticized on tbe grounds 
that the observational data were too uncertain, and 
Prentice and Porter concluded from British meteor 
data that very few meteors have hyperbolic velocities. 

. Whereas it might well have been forecast before 
the Second World War that photographic methods, 
whioh had hitherto lacked sensitivity, might be so 
improved aa to vide an important means of 
obtaining precise data, a result which ia now being 
achieved by Whipple and others ab Harvard with 
the aid of super-Schmidt cameras, i$ could scarcely 
havo been foretold that the most striking advance 
would oome from radio. Although the meteoric 


origin of io increases in ionospheric reflexions 
had long ib was the development of 


mendous progress has been made in this fleld by Prof. 
A. O. B. Lovell and his group at the University of 
tions heve also come 


methods have & 


` enoy of radio teohni 
demonstrated than by the fact that Prof. Lovell 
should be the author of this new book on the measure- 
ment of the ire velocities and mass distribution of 
meteors, and the derivation of their orbita. 

After introductory chapters describing observa- 
tional principles, Prof. Lovell sete his account of the 
impact of redio methods on meteor astronomy in the 


exoeed the 
may soquire hyperbolic velocities as a consequence 
at a atid ae Tt is now almost generally 
accepted. sporadic meteor orbits are within the 
solar system. x 

The second Half of the book deals with the leas 
controversial topio of the major meteor showers. Tt 
is thirty years since tbe publication of Olivier’s 
“Moteors”, and not only haa much yew material from 
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direct visual observations since been obtained, | 
also recent radio and photographic date have grea 
refined the determination of meteor stream orb: 
Only the radio method ıs capable of detecting d» 
time meteors, and e most notable discovery has be 
the exceptional summer daytime activity. Pr 
Lovell’s concluding chapters deal with theoreti: 
work on the dispersive influences of planetary p 
turbations, and coamological problems of the ori 
of meteora and the relation between the orbits 
meteors and comets. f 

Prof. Lovell’s book is & comprehensive up-to-d+ 
&ooount of meteor astronomy. Parta of it are I 
reading; this is largely because the author } 
included much of the analysia of the origmal pap 
in condensed form. The book is clearly set ot 
there is no difficulty in following the general arg 
ment, and one can return later to particular seotic 
for detailed study. As in other branches of scien» 
P is rapid and there is a profusion of publisbe 
Wo In theee circumstances there is much ne 
to have available surveys which co-ordinate pa 
achievements. Especially where there is controver 
ote aes a ele s 

spective. book admirably fulfils this i 
J. 8. fav 


` 


CAMBRIDGE MONOGRAPHS IN 
EXPERIMENTAL BIOLOGY 


The Physiology of Insect Metamorphosis 

By Prof. V. B. Wigglesworth. (Cambridge Mon 

graphs in Experimental Biology—No. 1.) Pp. vii 

15244 plates. (Cambridge: Ab the Universim 

Prees, 1054.) 125. 6d. net. 

The Genetics of Paramecium aurella 

By G. H Beale. (Cambridge Monographs in 

mental Biology—No. 2.) Pp. xi--179. (Cambri 

At the University Prees, 1054.) 12s. 6d. net. 
HESE two little books -are timely, readabl 
Boienkifloally apt and of just the right length f» 

those who want to know what is going on in a fle! 

without being fuddled with technical details. Bow 

_authors and, editors are to be congratulated on tł 

exoellance of these first two volumes of & new seri 

of monographs. 


TAE nE ek eee alae 
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-estigations have greatly illuminated the ganetical 
‘blems. 


“mong the many interesting phenomena, none 
eeds in importance the observation that, with a 
en. set of nuclear genes, alternative seta of surface 
ic ey Phone bre mug y aedi ue ve 

b only one seb may be found in any given 
ividual Which set does exist depends upon the 
‘vious history and present environment of the 


onal, 

Who subject-matter of these two books is quite 
werent; the authors mention neither one another 
t one another's most favoured research material. 
æt despite this, both books are important con- 
Woutions to the general problem of differentiatzon 


IPLANT GROWTH REGULATORS 
IN AMERICAN AGRICULTURE 


ant Regulators In Agriculture 

dited by H B. Tukey. Pp. x--389. (New York: 
abn Wiley and Sons, Ino. ; on: Ohapman and 
all, Lid., 1954.) 44s. nei. 


own almost universally as plant growth ‘regulators’, 
as been thoroughly and our knowledge 


Ue ee SR MD. 
An exposition of the biological significance and 
iode of aotion of ' d - 


general principles. consequent oonfusion 
1 the mind of the layman will not be helped by the 
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fact that the whole polyglot collection of physio- 
logioally active compounds are only too frequently 
considered purely in relation to the general 
symptome they cause in the plant, and with little 
regard to the wide diversity of their fundamental 
actions in the cell. After all, both inflnenza and a 
brick on the head will cause & headache. 

The main deficiency of this book is therefore the 
absence of & unifying theme, and this arises from the 
symposium eS writing & book. However 
well meaning an editor may be, it will be difficult for 
him, short of rewriting whole sections of text, to 
mould difficult subject-matter such as this into a 
connected story and to eliminate the overlaps arising 
between articles of writers with ing interests. 
ord eS ee OMA 
were not avoi by allowing the whole of a given 
fleld of application to be oovered by one author 
instead of ing it out between a number of narrow 
specialista. Some of the contributors have produced 
excellent articles fulflling d ee the aims set 
out for the book ag a whole. ters of this kind 
ats ikose dn Garthousaurey’ and feu Mar Sara 
in relation to plant regulators ; abscission and plant 
regulators; and plant regulators for weed oontrol in 
the tropics. Fewer contributions of this quality, each 
covering one major aspect of plant growth control, 
would have yielded a much better book. 

A final chapter, dealing exclusively with apparatus 
for the application of chemical growth tOTB, 
will be of considerable interest, although ite direct 
value to the user outeide Amerios will depend on the 
type of i t available in hia country, The 
book is well produced, and there are many excellant 
hotogrephio and line illustrations and tables giving 
fetis o lent to specific regulator troat- 
Amen. L. J. AUDUS 


AMERICAN EPHEMERIS AND 
NAUTICAL ALMANAC 


The American Ephemerls and Nautical Almanac 
for the Year 1956 

Pp. xvi--644. (Washington, D.O.: 

Printing Office, 1954.) 4 dollars. 
‘HIS issue for 1056 of the “American Ephemeria 
and Nautical Almanac” follows ita usual method 

of arrangement and is in many respecta identical with 

that of the “Nautical Almanac” published in Great 

Britain. But in other ways it differs from its British 

in contents and also 


Government 


The 
and latitude for all the planeta, whereas the British 
one gives those for Mercury only; the former is & 
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and twilight, it supplies the times for each five days, 
the latitudes corresponding with those of the 
"Nautical Almanac”, but the latter supplies the 
times for each day, which 1s a oonaderablo advantage. 
In addition, for the southern hemisphere, the 
“American ig" gives a table with oorrections 
to apply for corresponding latitude m the northern 
ncs for a date about six months earlier or 
later. There is & certain amount of inconvenience in 
turning beck the pages for references and, on the 
whole, the British scheme, while ooeupying more 
hes the advantage of simplicity. Under 
opposition, conjunctions, eto., of planets, 
the “American. Ephemeris” gives the information in 
a very convenient form by using the symbola for the 
planets and also for oppositions, conjunction, eto. ; 
but this system does not readily lend iteelf to showing 
in tabular form the conjunctiona of planets with 
bright stars, which occupies ebout half a page in the 
"Nautical Almango". 

The lst of active observatories, which waa discon- 
tinued in the “Nautical Almanao'' after 1941, hag been 
resumed in the 1955 issue, and includes 225 active 
observatories, but in general is restricted to those 
observatories the accurate positions of which are 
required for reduction of obeervations. The American 
ligt oonteins 223 active and 90 inactive observatories, 
but includes also the names 'of many observatories 
which do not appear in the ‘Nautical Almansc”— 
likewise the latter has the names of many obeerva- 
tories which do nob appear in the “American 

is". For this reason, each publication may 
be regarded aa complementary to the other with 
ree to names of the observatories throughout the 
world. g 


LAURENTIAN HORMONE 
CONFERENCE, 1953 


Recent Progress in Hormone Research 

The eod of the Laurentian Hormone Con- 
ference. Edited by Gregory Pinous. ‘Volume 10. 
Pp. viti+51l. (New York: Academic Presa, Inc. ; 
London: Academic Books, Ltd., 1054.) 9.80 dollars. 


HE Laurentian Hormone Conference, ingugur- 

ated in 1948, oantinues to provide & forum for 
the discussion of current endocrinological research. 
Vol. 10 of ite proceedings gives an acoount of the 
meeting that took place in September 1958, and 
deals with aix main subjects: the interaction of 
neural and hormonal mechanisms ; thyroid hormone ; 
comparative endocrinology; protein hormone (in 
particular, insulin and oorti in); the influence 
of hormones on blood formation; and almical 
endocrinology. This ia a very wide field for one 
conference, and the’ fourteen reporte which were 
prepared as opening papers will not sppeal equally 
to all research workers. 

Invertebrate endoonnology was the only oe 
completely new to the Conference. Here Dr. D. 
Bodenstein presented a useful review of endocrine 
mechanisms in insects, and the discussion it stimulated 
led directly into & peper by Ernst and Berte Scharrer 
on the hormones produced by neurosecretory cells. 
This subject is one of the growing-poinis of oom- 
parative endoerinology. By neurosearetion is meant 
the release by nerve cells of substances in aggregates 
large enough to be visible in supravitel preparations 
at moderate magnifications. Much evidenoe, part 
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histological, part experimental, now indicates t. 
the neurons of the hypothalamic nuolei supracpti 
to now have been regarded as the product of 
posterior lobe of the pituitary gland. The Schan 
the latter as a storage organ, and they œ 
note that the fibres which tranamit the new 
secretory material from the hypothalamus to 
posterior lobe come into contact with the pri 
capillary loops of thé vesels which + 
anterior pituitary receives ita blood supply. Acco 
ingly, they suggest that the neurosecretory substan 
which is the visible 5 of the sotive princi 
of the posterior lobe, might also be responsible . 
the chemical control of the secretion of the anter 
lobe. ' 
This paper stimulated an i ig discussi 
Dr. M. Vogt suggested that, while the 
nuclei may be responsible for Ca dens aude 
lobe hormone vasopressin, oxytooin 18 p ced. 
the posterior lobe itself. Prof. G. Harris did r 
agree that the Gomori-stainable material seen in t 
axons which pass through the median eminence : 
their way from the thalamus to the posters 
lobe could be responsible for the activation of t 
anterior lobe, his reason being that there ig : 
evidence that electrical stimulation of the supr 
optico-hypophysial tract will liberate any anteri 
p On the other hand, Dr. R. V 
orter, who earlier in the Conference had presente 
a peper dealing with the part played by centr 
neural mechanisms in the so-called stress respone 
had reached the a contrary view that tJ 
median eminenoe, of which probably the major con 
ponent is the suprecptico- ial tract, 
eesential for the transmission of hypothalam 
influences to the anterior pituitary. Another queetic 


capable of being excited by electrical stimuli, or : 
conducting impulses. To this, aa to many oth 
questions, there were no answers. 


Ag one reads ne ee ee ee 
tidal is icd: eel that far too man 


lesions in the median 
section, is due to nothing more specific than tk 
interruption of the gland’s main blood supply, whic 
cannot fail to be interrupted erther completely c 
partly when the median eminenoe is damaged. On 
wonders, too, why, in the discussion of H. A. Lard 
and Q. F. Maley’s paper on the metabolio effecta c 
thyroid hormone $n viro, critical questions about tb. 
main hypothesis under discussion should be raise 
not onoe, but twice—and stil! left unanswered. Bo 
thoughta like these are perhaps as ungracious, as j 
is invidious, to direct them to a few out of so man 
excellent papers. The Leurentian Conference is a 
intimate affair, almost a club. It meets once & yea 
and olearly those who attend would not repeat thei 
visits if the free discussion and tion th 
Conference allows did not provide e stimulus to thei 
further work. But some may wonder every now am 
then whether the progress of endoarinology woul 
not be better assured if some of the kites flown a 
the meeting were occasionally better fashioned, an: 
their stringa under more critical control. 

S. ZuOKBRMAN 
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ence and Freedom 

ə Proceedings of a Oonferenoe convened by the 
for Oultural Freedom, and held in Hamburg 

July 28rd-26th, 1958. Pp. 295. (London: Martin 

ker and Warburg, Ltd., 1955. Published for the 

agrees for Cultural Freedom.) 21s. net. 


T this volume are collected, somewhat condensed 
and translated, where necessary, peer 
ited at the Congress on Science and om 
Hamburg in July 1958, & brief account of which 
; already been given in Nature (172, 445; 1958). 
ere are some omissions as, for le, & oon- 
bution by Salvador de Madariaga, which is for- 
aately preserved elsewhere, however, in his ‘‘Kasays 
th a Purpose”. 


' the cultivation of i 
a free society, and the book is to be weloomed for 
cing on record in convenient and attractive form 
ə valuable contributions to a topic of current 
ret from Prof. Polanyi himself, Dr. J. R. 
cor Dr. B. K. Allison, Dr. J. D. Millett, Prof. 
an Thibaud and others and the discussions which 
lowed. 

The practical problema of organization and the 
endant dangers are clearly displayed and in & way 
at more than belances any shortcomings that are 
wnifesb where the Conference touched on the 
ilosophical impHoations and in which diversity of 
inion and not unity is apparent. Even here, how- 
er, the record has ite value as & pointer to the 
inking which is still ired from the man of 


the resulig and implications of his work and 
ought. R. B. 


‘troleum Microbiology 
1 Introduction to Microbiological Petroleum Engin- 
ring. By Prof. Ernest Boersteoher, Jr. Pp. xv +375. 
[ouston and New York: Elsevier Press, Ino.; 
yndon: Oleaver-Hume Prees, Ltd., 1954.) 55s. net. 
[ee ee ae ean cae 
attempt to link microbiology ind qu pim 
‘oduotion engineering: ib covers mu border- 
ie knowledge between bacteriology and petroleum 
ology ; bus it is linked with engineering, 
| ordinarily in the industry, sinoe, 
ity of : 


te the author's obvious sincerity of purpose, ib 

ifficult to see how the “marriage of petroleum 
igineering and bacteriology” can be realistically 
tcoeasful. When he says that “miorobiologi 


inserting . is a little-known branch of engineer- 
g-- » beat 


Deoa ed Dan i Her reda the guise) rattler 
han oil engineering. 

The author liste the followi 
his new ‘disorpline’: role o i 
eology and petroleum genesis ; microbial utilization 
bons; mioro-organisms in oil 
xploretions, drillimg muds, i 
orrosion problems; effects of hydrocarbons on, 


Schroeder. (Seara Foundation for Marine 

Memoir No. 1.) . xv+588. (New Haven, Conn. : 

Sears Foundation for Marine Research, Yale Univer- 

sity, 1958.) 15 dollars. 

ia nascar of the Sears 
Foundation for Marine Research at Yale Univer- 

sity in 1939, generous funds were provided for 

publication on an ambitious scale, and excellent 

use ig now being made of the facilities thus made 

Memoir No. 1 of the Foundation is a 


of magnificent volumes written 
respective flelds. Part 1 of this ir was - 
lished in 1948 and was reviewed in Nature (164, 766 ; 
1949). Part 2 has now appeared and deals with the 
sawfishea, gui skates and rays. The geo- 
i range of the species described remains 
essentially the same as in Part l—that is, the western 
half of the North Atlantio, including the adjoining 
gulfs and seas from Hudson Bay south to the Amazon 
River. All that need be added to what has already 
been said in the previous review is that the present 
volume maintains in every way the very high 
standard set by the earlier part. G. A. STAVEN 


Genetica Medica 
1m i Internationale Geneticae Medicee, 
6-7 Septembris, MOMLIIT. A cura di Luigi Gedda. 
Pp. xxiii +488. : Edizioni dell’ Istituto 
Gregorio Mendel, 1954.) 5,000 lire. 


address by then Prime Minister 
Well informed on the facta of genetics, but not so 
well on those of evolution, the Pontifloal discourse 
constitutes the most valuable feature of this volume. 
It should be carefully read by all those interested in 
the social implications of biology. ' 

Among the short papers, a few are of considerable 
intereat. Most of the langer addresses are not. None 


of the vast pho 
also a view of the i and two of the opening 


sessions of the symposium. " 
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BRITISH INSTRUMENT INDUSTRIES EXHIBITION, 1955 


"THE third British Instrument Industries Exhib- 

ition was held at Earls Court, London, between 
June 28 and July 9. The Exhibition provided & more 
impreasive display of instrumente for general use 
than has previously appeared in Great Britain. Suoh 
an exhibition, ‘in fact, does even more than provide 
a displey of instrumenta, for it gives a measure of 
the extent to which the use of acientiflo knowledge 
. hag penetrated into industrial and every other major 
human’ activity. The main purpose of the Physical 
Bociety's Annual Exhibition is to indicate the use 
made of scienfific prinaiples, both old and new, m 
the design of instruments. The mam purpose of the 
British Instrument Industries Exhibition is to 
indicate the use which can be made of instrumenta 
so designed in the application of scientific prmoiplee 
to utilitarian purposes. Recently & conference was 
ee 
Production i on the automatic factary (Bee 
also p. 183), and the recent Exhibition at Earls Court 
provides abundant evidence that the use of instru- 
ments and instrumentation in controlling & very wide 
range of industrial processes has long passed from the 
possible to the actual. 

One of the first impreæsions given by any sub- 
stantial mstrument exhibition is the extreme diversity 
of the various classes of Instrumente. The 164 firms 
exhibiting at Karls Court covered almost every type 
of instrument used in applied science, and in any 
ghort account of the Exhibition only general 
observations oan be made. It is apparent that, to & 
greater and greater extent in the fleld of industrial 
control by instrumentation, use is being made of the 
ability to convert any physical effect Into a propor- 

the 


original characteristics. It is an casy matter to 
convey an electrical effect from one point to another, 
and there, by the conversion of the electmoal into, 
say, & pneumatic effect, to arrange that some variation 
in the origi physical quantity measured shall 
operate, this double oonversion, some 
mechanical controlling device at some relatively 
remote position. The intermediate electrical stage 
oomes within the field of electronics, and to tbe 
ubiquity of this newest of technologies there appears 
to be no limit. 

.One interestmg development in the fleld of auto- 
matic oqntrol is the appearance of an apparatus for 
carrying out, completely automatically, the routine 
chemich! analysis and the determinations of quan- 
tities, such aa pH values, of samples of & particular 
liquid, which might be an integral part in a chemical 
engmeering process, iring continual control to 
achieve oonstancy of composition. The apparatus 
shown at the Exhibition was designed for a particular 
purpose ; but, nevertheless, it would appear that & 
igni start bas been made towards the - 
ibility of carrying out 24-hour-a-d&y sample RA aed 
without any of the drudgery to the human worker 
which may well accompany such eotrvity. 

Much has been said and written in recent times of 


but there was much at the Exhibition at Earls Oor 
to support the view that the tempo of application 
mouch than it onoe was. It waa rather sv 
prising to find that the energy of ultrasonic vibratio 
ia bemg used very effectively for such i laa 
drillmg, grinding and polishing, and t vario 
varieties of ultrasonic machine tools are in existen 
In another direction it 1s apparent that the develo 
ment of the instrumental means for making use 
the properties of artifloial radioactive isotopes b. 
been exceedingly rapid and, in fact, it is hard to 8 
that any sensible gap has existed. 

One cannot but reflect, in going around an exhik 
tion of this type, that the scientific curiosities of t* 
comparatively recent provide the commonpls 
ingredients of scientific instrumenta to-day. tr 
sonics have already been mentioned ; but also phe 

and fluorescence, paramagnetism : 
certain gases, piexo-electricity, and many others, i 
appear as active operating principles in mode» 
instrumenta. It is apparent that the instrumen 
maker is far more adventurous than he u% 
to be. E 

Tho interest in this exhibition of instruments wa 
however, by no meens confined to the application e 
new techniques or the further adaptation of o» 
techniques. The engineering meesurmg instrumem 
on show not only provided an object leason in then 
selves of precision engineering, but also indicate 
most surely that the usefulness of applied optics he 
by no means been exhausted. Some years ago muc 
oritioigm was levelled at the appearance and tł 
convenience, as regards use, of British instrument 
The of instruments referred to above and, : 
fact, the whole exhibition of instrumenta, mdicate 
how far the instrument industries have travelle 
since the time when such critieigzn had an, 
. It was possibly & pity that it was nob more widel 
realized that such an exhibition of instruments e 
the one so recently concluded has very considerabN 
educational value. On one hand, the cbángin 
character of industry, with a trend towards groete 
and greater automatio and instrumental control, * 
obviously & matter of great importance, and to 
large extent the state of affairs was epitomize. 
in the Exhibition ; no quicker way can be imagine 
of obtaining an zmpreeeion of the extent of th 

lication of science instrument channeb 
than that provided by & tour of it. On the othe 
hand, there oan be no doubt that more and mor 
technicians in industry must be concerned wrth tb 
use of instruments and, from the educational poi 
of view, it would have been well worth while fc 
industrial concerns to havéd arranged visits o. 
& considerable soalo by their technical personne 
to the Exhibition. It was apparent that mua 
greater advantage could have been taken of thi 

ility, and it 1$ to be hoped that thé nex 
ritish Instrument Industries Exhibition, arrange 
by the five participating manufacturing associations 
wil attract a very much greater number of suo) 


the gap between discovery in science and application;- f visitors. 
e i ` 
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:DUCATION AND TRAINING OF 
GRADUATE STAFF FOR 
INDUSTRIAL RESEARCH 


HE education and training of graduate staff for 

industrial research was the subject of the fourth 
anferonoe of Industrial Research Directors and 
&nagers, which was organised by the Industrial 
esearch Committee of the Federation of British 
idustries under the I qun di H. 
Tilson, and held a+ Ashorne Hill, i n Spa, 
zring April 29-May 1. The Conference waa attended 
y more than a hundred industrialista and some forty 
rpreeentetives of science or technalogy from the 
diversities. Bir Graham Hayman, president of the 


le i the Conference that in a little more 
i&n thirty years research has grown from the pursuit 
f the individual scientist into an organized bumneee. 
ut trainmg im science still develops an individual 
pproach, and in there can be peyoho- 
gical difficulties when the young scientist becomes 
member of a large research department. This, and 
any other pointe in Bir Edward's address, were 
iken in’ later seasions. 

First courses in soienoe and technology, 
hich waa the subject of the second session, may not 
ow offer much scope for o thought; but Prof. 
i. Q. Cox (Leeds) and Prof. J. A. Pope (Nottingham), 
ie two introduotory speakers, were not expected to 
o more than suggest lines of approach which the 


f excluding gradus 
xme misunderstanding about the employment of 
1e of modest abilities on development 
‘ork rather than on research, it was agreed that 
rst-class men are needed for both, but that more 
1en of modest abilities can be employed on develop- 
ient work, once it has been planned, than on 
xacaroh. An interesting pomt, which unfortunately 
rag not considered in any detail, is the tendency of 
niversity courses to develop analytical, rather than 
onstructive, thinking, and it was suggested that 
he tendency is stronger in pure science than in 


ngineering. f 
On the whole, there was singularly little oriticiam 
f first-degree courses. The Conference was in sym- 
athy with the professor who said that rt was not 
ifficient to allow, as had been suggested, new 
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knowledge to be concentrated by some natural 
process mto simple principles, go lightening the 
courses. He favoured ‘disarmament conferences’ for 
reducing the content of the curricula, at least in 
engineering. ‘The extension of first-degree courses 
from three to four years was briefly discussed, but 
received little support, mainly because the advantages 
it affers are outweighed by the fact that it will make 
the shortage of scientists and engineers even more 
acute. 

The Conference found that it was quite i le 


to discuss first-degree courses without quickly run- 
ning up against the blem of the shortage of 
scientific and techni man- er; indeed, this 


became the background to discussions. It ie 
appropriate, as one research director put it, that the 
Conference should be thinking of ways of improving 
first-degree courses and the training given to gradu- 
atea in the universities and in industry ; 
most important question at the moment is how to 
find more boys of the bt quality to read science 
and engineering. The Ministry of Education's report, 
“Barly Leaving", suggests that the possibility of 
diverting boys from arta to Boienoe is not very great. 
The mam hope hea in preventing early leaving. 
There may be as many as five thousand boys m 
Great Britain who leave the schools at 
sixteen, but who would have been capable of studying 
at least two science subjects up to the Advanced 
level of the General Certificate of Education. One 
of the discussion groups directed attention to the 
great attraction that the Oxford and Cambridge 
classical scholarships have for the ablest boys, many 
of wham would have done equally well on the science 
side ; but it was pointed out in the open discussion 
by & professor of chemistry that industry has it in 
ita power to redreas the balance between the number 
of arts and science scholarshipe at the universities, if 
this is thought to be unsatisfactory. 

; Mr. O. Paine (Imperial Chemical Industries, Ltd.) 
and Mr. O. W. Humphreys (General Electric Co., 


graduate 

deprecated what he termed the university scramble, 
in which firms, including bis own, oipate by 
sending representatives to the universities to recruit 
that this should be starting point for the dis- 
cussion groupe. Everyone thought that the unrversity 
soramble is unedifying and tending to get out of 
hand; but scarcely any really practical suggestions 
for removing the worst exceases were put forward. 
It was pointed out that a certain proportion of 
students go up to the universities having already 
decided on the career they intend to follow. If this 
proportion could be inareesed by making industry 
better known in the schools, selection would be 
easier. The university appointments boards through 
careers libraries help the student to make up his 


‘mind about careers, and their efforts are, or could be, 


reinforoed by vacation courses, works visita and 
lectures by industrialista to faculty societies. There 
are tly a few research directors who do not 
join university scramble, and they experience no 
greater recruitment diffloulties than those who do. 
The majority, however, look upon the scramble as a 
neceesity, if only of self-defence. After remarking 
that it is the student that selects the fhm, and not 
the firm the student, the chairman of the session, 
Sir Norman Kipping, aooepted the suggestion of one 


142 


of the discussion that the Federation of 
British Industries examine the problem. 

The training of graduate research staff in industry 

ved to be a somewhat intangible subject. Mr. Paine 
qe lf pointed oub that, as compared with such 
matters as human relations in industry, it hag not 
yet received muoh attention. It ig further com- 
plicated by the fact that the training varies according 
to whether the graduate is & scientist or an engineer, 
and whether he is employed in a large or & small 
firm. The two-year apprenticeship for engineering 
graduates’ who are later to be 


tly, in certain firms the 
young graduate is given a range of problems and is 
permitted to select one for himself; in others, he is 
given & particular problem in applied research and 
told that & solution is wanted in & certam time. 
The final seasion was & discussion on postgraduate 
ee) at the university, which was opened by 
Prof. H. W. Melville (Birmi ) and Prof. A. J. 8. 
Pippard (Imperial College of Bai and Technology, 
London), who dealt with the subject from the science 
and engineering points of view, respectively. The 
difference in their two points of view waa so striking 
as almost to suggest that there were two quite 
separate subjects to be cansidered. Begmning with 
uate training in science, the first question to 
discussed waa whether it is necessary for the young 
graduate to spend three years at the univerarty on 
postgraduate training. Industry, it was said, oan 
train him in & shorter period, and mdeed the post- 
graduate course formerly lasted only. two years. 
Apparently the length of postgraduate training 
depends on the particular science m which the 
graduate is doing research; that it has extended 
from two to three years is due to the complexity of 
modari- fuero eopatatud and ihe aoe: ion ins 
student to master new techniques. It might be 
possible to shorten the uate course if the 
universities could employ technical assistanta on the 
scale on which they are employed in industry. 
On the other hand, if it is true that the working 
life of the industrial scientist in the purely scientaflo 
fleld is about twenty years, even two years of post- 
graduate training representa 10 per cant of this 
period, and a longer course has therefore to be 
Justified. It is also reasonable to ask whether the 
Universities are themselves ini too many 
ung scientists. This question is not & simple one. 
i for the numbers of young science graduates 
remaining at the universities for further study and 
research are quite misleading, as these students leave 
the universities two or three years later and many 
of them enter industry. The number permanently 
retained by the universities is very small indeed, 


probably lees than 2 per cent of the output. Further, 
although the proportion of newly ifled graduates 
remaining at the universities for te work 


may be aa high as one in three, this does not mean 
that invariably all the ablest graduates decide to do 
postgraduate research. In fact, same of them prefer 
to go straight into industry. x 

The discussion on postgraduate training in engin- 
eering centred mainly on the need for & small number 
of young engmepra in industry to return to the 
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universities for &dvanoed"oourses dr research. Tt 
need is recognized by industry; but the prese 
shortage of scientiflo and technical man-power mak 
it very difficult for firms to release staff for lar 
periods. Although industry is hopeful that tl 
position may be easier m the not-too-distant futur 
at present it favours short courses. Immediate pos 
graduate training for engineers found little suppo 
at the meeting. ‘It was even suggested that tl 
praotioe of university ein mane ei ae er i 
requiring postgraduate students to have indu 
trial experience might be followed in other facultie 
at least as far as some of their staff are concerne 
Nevertheless, there was & plee for an additional yea 
either as part of the degree course or mmediate 
postgraduate, for the potential research engineer wl 
needs an introduction to modern physica in ord 
that he should understand and be able to use tl 
latest research tools. 

The discussion closed with further references | 
industry’s shortage of scientific and technical ma 
power. First, it was felt that this is bemg made mo: 
acute by the strong attractions of government estal 
lishmenta and of those firms engaged on governmen 
sponsored work. In consequence, the best your 
scientific brains are being concentrated in limite 
sections of the national effort to the detriment of tk 
country as & whole. Second, and even more di 
turbing, it was said that the shortage of scientif 
man-power will last at least twenty-five years. A 
employers of scientiste—industry and the universiti 
&like—will have to adjust their affairs accordingly. 


THE BUBBLE CHAMBER 


By Da. C. DODD 
Physics Department, University College, London 


recently, two methods were available fc 
the analysis of collision events produced b 
high-energy particles: the photographio emulsio 
reveals the tracks m the form of sensitized soli 
grains, and the cloud chamber produces tracks i 
the form of tiny liquid drops m & gas. The third an 
most recent method of detection, the bubble chambe: 
exhibite the tracks in the form of stringa of tin 
bubbles in a superheated liquid, and thereby cox 
bines the high stopping power of the photograph) 
emulsion with the easy scanning of the cloud chambe 
photographs. Moreover, the chamber 
certain characteristics, such as rapid sat EA 
freedom from distortion and unwanted backgrounc 
which are particularly desirable. 

Dr. D. A. Glaser], of the University of Michigar 
discovered in 1952 that a liquid could remain strongl: 
superheated in & oleen chamber for several second: 
in the absence of radiation, before the onset c 
boiling; but thas boiling was immediate in th 
presence of & radioactive source provided the degre 
of superheat exceeded a certain value. The radiatio 
ionizes the liquid, producing microscopic bubble 
carrying like charges, the effect of the charge repulmo: 
being to tend to cause each bubble to increase in sire 
in opposition to the surface tension effect whic 
tends to make the bubble oollapee. For a certai 
degree of superheat and for a certain degree o 
ionization, all bubbles, no matter how small initially 
grow continuously to a finite size. The o 
superheat ig conveniently expressed ag the di o 
between the saturation vapour pressure at the tem 
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Fig. 1. m-Meson tracks in liquid hydrogen 


xr&ture of the liquid and the external pressure on 
16 liquid after it 


been expanded into the super- 
condition. 


In use, the liquid in a smooth vesel ia maintamed 
L I at a temperature much above ita 
ormal boiling point by the de an er of sufficient 
reesure to the liquid, applied either directly via & 
iston-or through an elastic diaphragm subjected on 
ie Other side to gas preesure. On reducing this 
reassure to, say, atmospheric the liquid 
ecomes superheated and on the average would 
main quiescent for several seconds before violent 
oiling began. If, during this waiting iod, an 
mizing particle passes through the liquid, it leaves 
ebind along its track a series of charged bubbles 
‘hich grow in e few microseconds to a size suitable 
x photography. Smoe the bubbles continue to grow 
ery rapidly, ib is necessary to use & flash of only & 
sw microseconds duration for the photographic 
lumination. This rapid growth-rate means that 
iotion of the liquid medium around the tracks can 
&use only the minimum amount of distortion to the 
racks. Moreover, i ta seem to indicate that 
he charges induced on & bubble persist only for a 
gw micfoeeoonda, so that events occurring before and 
wring the expansion do not produce unwanted 
d tracks. Another important consequence 
£ tho short life-time of the charge is that no clearing 
leld ia necessary between expansions. 
The chamber is reset by re-applying pressure to 
he liquid, so the complete cyole of events is: (1) 
xpand; (2) iole in; (8) flash; (4) recompress. 
\ppropriate ya are inserted between stages. The 
ime-period of this cycle oen be very short; so far, 
yariods as low as half a second have been used and 
, frequency of 50 per second is contemplated and 
sems perfectly feamble. 
Bince the life-time of the oharge is so short, the 
ihamber must be in the sensitive condition when the 
Mone ee aei TET Ma sr eon ae 
ontro expansions for use with cosmio rays are 
mpossible. Ib is hoped, however, to use the chamber 
lor oogmio ray work by pasamg the liquid ocon- 


imuously through a cyole in which the time during. 


which the liquid is in a sensitive condition represents 
1n appreciable fraction of the total time of the cycle. 
The density of the bubbles is a measure of the 
ilo ionization of the particle producing them, 
and a hundred bubbles per centimetre oan be achieved 
for minimum ionizing particles, so that precise 
determinations of ranges are possible. The i 
may be varied by altering the operating temperature, 
out the rather strong dependence of bubble denarty 
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on temperature may present & 
serious obstacle to any & t 
to relste this density to e 
gpeoiflo ionization of the particle. 

The inital experimenta using 
bers have shown qualitatively the 
immense possibilrties of the bubble 
chamber. An example of the 

of track obtainable is shown 
in Fig. 1, taken by Hildebrand 
and Nagle? at the University of 
Chicago. The chamber contained 
about 15 cm. of lquid hydro- 
gen at 26°K., at & pre-expangion 
pressure of 4 & and 
was operated in &  n-Ineson 
beam. 

Such chambers have been designated ‘clean’ and 
are characterized by a relatively long waiting time in 
the absence of radiation. They suffer from the fact 
that the photographed track haa suffered distortion 
by the curved optical media between the track and 
the camera; but if & plane window is inserted in 
the chamber wall in order to get over this difficulty, 
i5 is found that boiling always occurs immediately 
the chamber is ed into the superheated con- 
dition. Fortunately, it is easy to confine this pre- 
mature boiling to the gaskete used to fix the win 
to the body of the chamber ; and it is then found 
that if the expansion is made sufficiently rapidly the 
pressure in the liquid away from the gaskets remains 
for a few milliseconds at & constant lower value, 
which is low enough to allow the growth of charged 
bubbles, provided the ture of the liquid is 
somewhat higher than that required for operation of 
the corresponding clean chamber. The ionizmg 
particles are pulsed to.traverse the liquid during this 
senartive time, that is, a few milliseconds after the 
beginning of the expansion. Such chambers are 
designated ‘dirty’, and probebly because of the higher 
Perarure ani ene e FAID 1T PE ely 


continuous growth. 

Many liquids have been succesfully employed in 
bubble chambers, including methyl alcohol, diethyl 
ether, carbon tetrachloride, sulphur dioxide, benzene, 
pentane, propane, nitrogen and hydrogen. The 
choice has been governed by the magnitude of the 
preasure required to keep the liquid from boiling 
when at. the operating temperature, though it w 
important to avoid the use of li ida of ‘modern’ 
origin which may contain radiocarbon atoms. Pro- 
vided the liquid contains only atoms of low atomic 
number, the Coulomb scattering is minimi and 
momentum measurements from the curved tracks 
obtained in the presence of magnetic flelds should be 

oemible. Pentane satiafles these requirements, and 

and Rahm? have successfully operated a ‘dirty’ 
pentane chamber of more than half a litre capacity 
in the 2-BeV. proton beam from the Brookhaven 
oommotron. In Fig. 2, the horizontal tracks mark. 
the proton beam, and other eventa producing tracks 
of various bubble densities are visible. The operatmg 
temperature was 155° C. and the flaah occurred 

e. 
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2. Tracks produced In pentane 2-BeV. proton beam. 
né Balm, D. 0 Paa. Rev., 97, 474 (1965) 


90 mucrogeconds after the transmiasion of the proton 
pulse. Bubbles produced by premature boiling around 
the to of thie ober idd winiiow have Bot mieciored 
with quality of the tracks in the middle of the 


Prof. Luis Alvarez and his group at the Univeraity 
of Oalifornia have concentrated on the development 
of the liquid-hydrogen bubble chambers, since this 
liquid presents a proton target. Already, using 
a 4-in. diameter with a cyoling time of only 
4 Beo., V events and z-u-electron decays -have been 
photographed, and chambers containing several 
gallons of liquid hydrogen and operating in a mag- 
netic fleld are projected for use with the Berkeley 
bevatron. 


1 Glaser, D. A., Phys. Rev., 87, 066 (1052), 
* Hiklebrand, R. H., and Nagie, D. X, Phys. Rew, 92, 517 (1963). 
? Gaser, D. A., and Rahm, D. O., Pkye. Rev., 97, 474 (1965). 


-OBITUARIES 
Mr. J. S. Wilson 


A FAMOUS controversy on the design of masonry 
dams is recalled by the death on May 20, at the age 
of seventy-nine, of Mr. John Sigismund Wilson. 
Doubts cast by Prof. Karl Pearson and one of his 


ne 
roposed heightening of the Aswan Dam, after 
Sir jamin r, their consultant, had demon- 
streted the behaviour of models, made of stiff jelly. 
This decision caused widespread discussion and 
Griticiam, especially of the use of jelly to simulate 
masonry, and Wilson, who was then on Baker's 
staff, made further experimenta, in conjunction with 
William Gore, using models of rubber, loaded to give 
the effoot, to soale, of the density of masonry. By 
this means he was able to show that the method to 
which Pearson and Atcharley had taken exception 
wae, in fact, in order; and, as is well known, the 
Aswan Dam was duly 

The ingenuity displayed in the demgn of his model, 
the result of no mere guesswork but of logioall 
pursued reasoning, was typical of Wileon's Ponni 
to the kind of problem in whioh, as a consulting 
engineer, he specialixed—the sort which les in the 
common ground between civil i and 
architecture. Born in Cairo on October 18, 1875, he 
+ was educated at Bt. Paul's School, London, and 
entered the City and Guilds (Engineering) College 
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(then the Oentral Technical Colleg 
in 1898 to take the course in oiv 
-` and mechanioal engineering. E 
qualrfied in 1896 and, after a sho. 
period in the affioe of a oiv 
engineer, Burnees Greig, entere 
that of Bir John Fowler and 8 
Benjamin Baker, the designers 
the Forth Bridge and the Aswa 
Dam. Fowler died two yeers lato 
but Wilson remamed with the firn 
which had become Baker an 
Hurtrig, until shortly before tt 
Firat World War, in the oo ( 
which he was associated witH-t 
design of directors for anti-airora 
guns. After the War he went int 
partnership with H. O. Booth (th 
inventor of the vacuum cleaner) and C. W. Pettit, Ix 
ing concerned mainly with the demgn of bridges. Binc 
1932 he had been in practice on his own accouni 
latterly in aaeociation with Mr. John: Mason. 
Wilson took an active part in the endeavours t 
prevent the demolition of the old Waterloo Bndg 
across the Thames and was secretary o 
the conference which, in 1926, sought to preserve it 
for which, and other work in. the preservation o 
ancient buildings, the Royal Institute of Britis] 
Arohiteota elected’ him an honorary associate. H 
was a member of the Institution of Civil i 
of the Royal Institution and of the Newoomm 
Society, and was serving on the Council of the last 
named Sdciety at the time of his death. He was ala 
an active orter of the British Association, being 
secretary of Section G ing) in 1928, reoorde 
during 1920-84 and i of the Section at thi 
Norwich meeting in 1985. He was president of th 
Old Centralians, the association of former students 
of the Central Technical College, in 1988, and hac 
received the distinction of Fellow of the College ir 
1929. J. Fosrma Pereema 


` 


The Hon. Camilla Wedgwood 





of the 
rdnoy—ą 


wished. to undertake 
anthropological fleld During 1932-34 she 
held & fellowship from the Australian National 
Research Council, and worked on Manam, an island! 
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' the northern New Guinea coast. In this relatively 
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after the olose of the War specialized particularly in 
the training of education officers for the New.Gumea 
Servioe, in a post which she held at the Australian 
School of Pacific Administration. . Shortly before 
she died, her services to the cause of native education 
in New Gumea were recognized by the Government 
of the Commonwealth in naming & New Guinea 
girls’ school after ‘her. 
Camilla Wedgwood was & cultured woman of 
striking appearance and many interests, vividly 
concerned with human problems. She had many 
friends, who will mourn her early death. 1 
5 RAYMOND Fiera 


NEWS and VIEWS 


of. S. J. Davies 

Pror. 8. J. Davras has retired from the chair of 
echanical i i in King's ae London, 
id has been by Prof. L. J. Kastner, 


' the University College of Swansea (see Nature, 
M, 1004; 19048). Prof. Davies waa appointed 
' the chair at King’s Oollege in 1987. was 


w of the band of engineers who 
me igi from HM. -Dockyard, Porta- 
outh, where he gained a Whitworth Exhibition. 
uring the First World War he waa engaged on the 


speotion of airoraft engines and later was deputy 
orks manager of the Clyde Engineering Co., L 
uring 1920-26, he was lecturer in mechanical 


igineering in uude rete King’s) College, 
ewoastle upon Tyne. then went to King's 
allege, London, as reader, and in 1937 was ap- 
»inted professor in succession to Prof. Gilbert Cook ; 
a now after sightean years we ones Do Baa 
ken up his new appointment as of the Royal 
ili College of Science at Shrivenham (Nature, 


oeived prizes from the Instrtution of Automobile 
ngineers and the Institute of Marine Engineers. In 
151 he was elected a Fellow of King’s College, 
ondon. 


irasitology at Imperial College, London : 
Prof. B. G. Peters 


Da. B. Q. Parana, head of the Nematology Depart- 
ent of Rothamsted Experimental Station, haa been 
ypointed the first professor of parasitology at the 
nperial College of Science and Technology, London. 
rom Bristol Grammar School he went to the 
niversity, where he graduated with first-class 
mours in zoology in 1925, and received his M.So. in 
27. Durmg 1925-28 he was on the staff of the 
wtitute of Agricultural Parasitology, Bt. Albans, 
‘st as a scholar of the Ministry of Agriculture and 
ter as Grocers’ Company research scholar. He 
stained his Ph.D. of the University of London in 
)28. When the Bureau of Agricultural 
arasitology was started in 1929, he was ite first 
sputy director and remained so until 1982. From 
wn unii 1986 he was demonstrator, later lecturer, 
. helminthol at the London School of Hygiene 
id Tropical Medicine, and became & recognized 
acher of the University in 1035. He returned to 
o Institute of Agricultural Parasitology in 1986 


and, except for two years in Bomber Oommand 
Operational Research (1943—45), remained in that 
Department until, in 1947, it became the Nematology 

of Rothamsted. He succeeded Dr. T. 
Goodey as head of this Department m 1952. His 
early research dealt with the taxonomy and bionomics 
of the vinegar eelworm. Later he turned to the use 
of statistical methods in helminthological research, 
and his contributions in this subject have been 
fundamental in placing i tal helminthology 
on & sound basis. Kinoe 104S hio naa Damo ae 
the potato-root eelworm, Heterodera rostochiensis, an 
developing methods for laboratory assays and field- 
trials of nematicides. 


Haskins Laboratories, Inc. : Dr. F. S. Cooper 


Da. Franx S. Coors haa bean elected president 
and director of reeearoh of Haakins Laboratories, 
Ino., of New York, to succeed Dr. Caryl P. Haskins, 
who has been appointed president of the Carnegie 
Institution of Washington as from January 1, 1956 
(Nature, 174, 1172; 1054). Dr. Cooper was born in 
Robinson, Illinois, in 1908 and from the 
University of Ilinois. He received his Ph.D. degree 
in 1986 from the Maasachusetta Institute of Tech- 
ey an was with the Research Laboratory of 
the Electric Company until he joined Haskins 
Laboratories in 1039, where he has associate 
director of research. He was senior liaison offloer of 
the Office of Sciantiflc Research and Development 
during the Second World War, in of the 
exchange of acientiflo information with Allies. 
He has served as consultant to the Secretary of 
Defense and to the Atomio Energy Commission of 
the United Nations. He is a member of various 
scientific and professional societies and of advisory 
committees of the Massachusetts Institute of Teoh- 
nology and New York University, and is adjunct 

feemor of acoustic phonetics at Columbia University. 
Haskins Laboratories is & non-profit scientific and 
educational foundation. Its effort has been in 
soientific research and research training in selected 
borderline fields. ] 


Conference on the Effects of Nuclear Weapons 


A oonrssanos of soientiste is to be held during 
August 3—5, under the auspices of the World. Associa- 
tion of Parliamentarians for World Government, to 
discuss the nature and extent of the danger to 
mankind involved in experiments with nuclear 
weapons and their possible use in warfare. The 
meeting will take place in the County Hall, London. 
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The British Committee for the Conference is: Lord 
Boyd Orr (chairman), the Right Hon. Walter Elhot, 
Earl Russell, Gilbert MoAllster, G. V. Morris, Prof. 
J. Rotblat and Henry Usborne. The conference fee 
for delegates (members of Parliament and scientists 
with a recognized qualification) 18 £3 and for observers 
£2. Particulars can be obtained from the Secretary- 
General of the World Association of Parliamentanans 
for World Government, 21 Hampstead Lane, High- 
gate Village, London, N.6. 


Sapna Development Corporation: Report for 


Ix the annual report and statement af accounts of 
the Colonial Development Corporation for the year 
ended December 31, 1964 (pp. 50. London: H.M.8.0., 
1955; 2s. net) staccato presentation and con- 
densation have been carried to a point which make 
it diffloult to gain a clear picture of the work of the 
Oorporation and its relation to Colonial development 
generally. Financial results indicate that the Cor- 
poration’s net loss on the year has been reduced to 
£222,353; but, in spite of the abandonment of 
unsound projects, the Oorporation at the end of 
1958 still bad & cumulative deficit of £9-7 million, of 
which £6 milhon represented loases on projecta and 
activities begun before December 31, 1950, and after- 
wards abandoned; until satisfactory rehef is grven 
the legacy of the past will remain a factor in policy. 
Seven new projects were commenced during the year, 
and Shee aie i Yundum farm, on land 
originally cleared for the Gambia poultry farm— waa 
abandoned, leaving the Oorporstion with fifty-six 
continuing projecta and investigations. At the end 
of the year the Corporation waa managing directly, 
or through oon companies, sixteen 
projecta with an te turnover of more than 
£6 million a year, such diverse commodities as 
beef and hides, rice, bananas, rubber, hemp, timber, 
cement, electrio current, housing finance and hotel 
accommodation. Heavy expendrture is still carried 
on many projects whioh are sterile until communica- 
tions are provided, and other projects have to bear 
heavy public utility expenditures which by other 
capitalization can outweigh the marginal risk in 
which the Corporation deals. The report emphasizes 
that, although the staff w still a nucleus and requires 

i tb ia competent and reliable within 
that limitation, and acknowledgment is also made of 
the services of the goientiflo panel. Little indication 
ig given of any soientiflo work under the Corporation ; 
but the report notes that trials with ramue, citrus 
and oooo& in British Honduras have yet to disclose 
the best way to stimulate the economy of the 
territory. 


Diploma Awards In Technology 


Ir was announced m the House of Commons on 
July 14 by the Mmister of Education, Sir David 
Eocles, that a National Counal of Diplomas in 
Technology in Technical Colleges is to be established, 
and that Lord Hives. chairman and managing 
director of Rolls-Royce, Ltd., has been appointed 
chairman of the Council. Awards will be available 
to students in technical colleges in Britain who 
successfully complete technological courses approved 
by the Council. It is intended that the diploma 
award shall be comparable in standard with a first 
degree of a university. The question of a post- 
graduate award is to be considered later. 

s 
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re Technological Education In South-ea 
ngland 


Tua sixth annual report of the London and Hor 
Counties Regional Advisory Council for High 
Technological Education, covering the year end 
August 81, 1954 (pp. 40; from the Council, Londo 
1955), apart from a brief account of the sixth annu 
meeting on July 15, 1954, is concerned chiefly wi 
activities related to ioular industries. In gener 
policy the Council decided to support the Nation 
Advisory Council’s scheme for creating and admin: 
tering awards in technology, but made the provi 
thas reconsideration of the title of the award æ 
further oonsideration of a tatle for a hi “awa 
should be made, and that the relationship of the tx 
boards of studies (one for i ing and the oth 
for technologies other than engineermg) and of ti 
details of their respective constitutions should | 
clarifled. The Council has also commented on tj 
‘sandwich’ principle in general but, while general 
approving the principle of combined colege ar 
works training in about equal periods over three 
four years, regards it as likely to be only of limit 
application in the London and Home Counties regii 
except in electrical, mechanical and produotic 
engmeering. All but one of ten such courses 
operation during 1954-55 are in engineering. Of t) 
Council’s activities to asist technical trainmg fi 
particular industries, it can only be said here tly 
the very variety of trades to which the wo 
‘technology’ is, at least by implication, applie 
makes it understandable that there should be suc 
slow progress in the expansion of' technologic. 
education. There is little or no indication in tb 
report of any clear distinction between a teohniqt 
and a technology, and, while that confusion persist 
progress is bound to be impeded. 


The Botanical Soclety of the British Isles 


Mawmansurp of the Botanical Society of the Britis 
Isles has reached a total of a thousand. This mea 
that membership has doubled since January 1, 105 
when it stood at 498, and during. this period ti 
scientific standard of the Society’s periodioa 
(Watsonta and tho Proceedings) and of the meet, 
(especially the conferences and the annual exhibriic 
meetings) has been raised to a high level. Tt 
Society is descended from ‘The Botanical Society : 
London", founded m 1886. It is evident from th 
long history that there has never before been a tm 
when interest in British field botany would hax 
supported & membership approaching the preeer 
size at the soientiflo level at which the Society am 
Moreover, some recent developmenta, such as th 
Distribution Mape Scheme and junior meetings fc 
studente, are bemg supported by many people wh 
are nob ab present members of the Society. 


Kilogram Standard Welght for South Africa 


Aw international standard l-kilogram weight ha 
recently been made for the South Afmcan Governmen 
by the firm of L. Oertling, Ltd. (Bt. Mary Cray 
Orpington, Kent), the game oompany that made las 
year a primary standard 10-tola weight for th 
Government of Pakistan (Nature, 174, 296 and 1094 
1954). The weight is made from an alloy contemn; 
90 per cent platinum and 10 per cent iridium, sup 

lied by Johnson Matthey and Co., Ltd. (Hatto 
Gardens Londen). anid ie tite für of a yinda 6 
equal diameter and depth with a shgbtly concav 
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se BO that the weight rests on an annular ring. 
1e tolerance specified was + 0-15 mgm. on the 
ished mass, and the weight has been certified by 
e International Bureau of Weighta and Measures 
Sévree, near Paris, as being well within the per- 
itted tolerance, thus making ıt one of the World's 
ternational Kilograms. A weighing aoouracy of 
ro parte in 10* waa necessary. The manufacture of 
e weight involved a protracted series of accurate 
3ighings coupled with the removal of successively. 
aller and smaller amounts of material from the 
sight, so that the correct nominal mass and the 
timum surface Anish were achieved simultaneously. 


andard X-Ray Diffraction Powder Patterns 


Twa fourth in the series of “Standard X-ray 
iffraction Powder Patterns", prepared by the 
ational Bureau of Standards, Washington, D.C., 
ia recently been published (N.B.8. Circular No. 539 ; 
» 75. Washington, D.C.: Government Printmg 
Moe, 1955; 45 cents); in it are presented data for 
7e elementa, thirty-five organic compounds and two 
termetallic compounds. The patterns are reoom- 
ended to replace ninsty-five cards m the card file 
* the American Society for Testing Materials and, 
. addition, seven compounds (gallum oxide, neo- 
ymium oxide, strontium chloride, thallram iodide, 
lver oxynitrate, alummium antimony and indium 
i&imony) which are not represented in the file are 
cluded. The oard flle serves as & system for the 
eptification of unknown crystalline materials based 
1 the three strongest reflexions of each material. In 
1e new publication & comparison is made between 
1 powder diffraction data available for each of the 
ibetances reported. The samples used by the Bureau 
) make the patterns were special preparations of 
roeptaonally high purity obtamed or prepared only m 
nall quantities, and the purity of each sample was 
etermined by spectroscopic or analysis. A 
eiger-oounter X-ray diffractometer was used, and 
1e d-spacings were assigned Miller mdices by oom- 
arison with calculated patterns. The densities and 


ifractive indices were measured wherever possible. 
'etailed references are given. 


ystematic Anatomy of the Monocotyledons 

Tua project of preparing a comprehensive book on 
ne systematio anatomy of the Monocotyledons, 
urallel to that already available for the Diootyledons, 
nd recent investigations towards that end, have been 
wouseed by O. R. Metoalfe (Kew Bull. Miso. Inf., 
fo. 4, 523; 1954). Such a work of reference is badly 
eeded and is now one of the mam undertakings in 
16 Jodrell Laboratory of the Royal Botanic Gardens, 
‘ow. The numerous scattered contributions on 
1onocotyledon anatomy have already been indexed 
1 preparation for the new work. It is realized that 
1e proposed survey must necessarily be of a some- 
‘that general character, based on the existing 


terature, plemented by the new investigations 
f diferent families now being undertaken at Kew 
nd elsewhere. The main objeota of the book will be 
> serve 88 a dictionary in which the reader can 
uickly ascertain what is known about any par- 
icular plant, and, by reference to the literature, 
allow up any particular of plant structure ; 
2 serve as an aid in identifying economic materials 
f monocotyledon origin; and to advance taxonomic 
judies of the Monocotyledons and to throw light on 
heir phylogeny. An account is given of recent 
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rogress in the relevant anatomical investigations at 

, referenoe being made to the Gramineae, 
Alismataceas, Xanthorrhoeaceae, Zi and 
to such topios as the nature of the tracheal elements 
in different gro It has been recognized tbat 
anatomical studies of this kind have revealed ohar- 
acters which are i t in the broad taxonomy 
of the group; but the author rejecta the view that 
our knowledge is already so complete that it is 
scarcely worth while pursuing the subject further. 
On the contrary, he considers it probable that faller 
comparative anatomioal studies will ultimately oon- 
tribute to an mmproved classification, and will help 
to make possible a much more ive 
standing of the physiology and form of the flowermg 
plants than we yet possess. 


Soils of the Glastonbury District of Somerset 


Tua soia of the Glastonbury district of Somerset 
are the subject of a recent Memoir of the Soil Survey 
of Great Britain, by B. W. Avery (pp. 131 +4 plates. 
London: H.M.8.O., 1955; 15s. net). The area 
ms comprises Sheet 206 of the Ordnance Survey 

is of interest because it includes some ‘of the 
‘teart’ of Bamerset, where cattle are liable 
to suffer from a distinctive form of scouring, an ail- 
ment now known to be due to excessive amounts of 
molybdenum in the herbage. These pastures are 
confined to calcareous soils developed from the Lower 
Lias clays. The area of 216 square miles described 
in the memoir lies in the centre of Somerset and 18 
i y rural in character. Calcareous soils 
orm the largest group (86 per cant), while the brown 
earth and gley groups together account for & further 
49 per cent of the solls of the aree. The remaining 
soils are chiefly organic (18 per cant) developed over 
peat and are practically confined to the Sedgemoor. 
The ooneluding chapter on the agriculture and land 
use of the area is concise and well written and will 
be of more genaral interest. Descriptions of typical 
profiles and analytical dete are provided in an 
appendir There is also & glossary of technical terms 
ich makes the report more palatable to the non- 
Rugby Schoo! Natural History Soclety 

Tua report of the Rugby School Natural History 
Society for 1954—ite eighty-ci i 
shows the valuable work done by achool natural 
history societies in building up and sustaining interest 
to produce & complete natural history of the Rugby 
District, and 1954 saw the completion of the first 
i “Flora”. The vatua of the work has 
been recognized by the Royal Society with & grant 
of £50 towards the oost of publications. Among 
other activities were 8 series of experimenta to 
determine the feeding habite of oertain freshwater 
animals in & local pond; an investigation into the 
im oe of the oowi;parsnip (Heraoleum sphon- 
dyliwm) ın the economy of various insect les ; 
and an account of the archwological sesionin chasing 
at the site of Brownsorer in order to elucidate the 
date and purpose of the earthworks that are scattered 
around the village. 

Polish Academy of Sclences: Quarterly Review of 

Publications 

Tun. first iuo of the Quarterly Review of Pub- 
lioations, published by the Polish Academy of 
Sciences, Warsaw, covers the period Apri-June 1954 

e 
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and includes abstracts from a total of 112 mono- 
graphs and periodicals pubhabed by the Academy 

ther associated bodies in Poland. Titles are 
given in the original version, followed by an English 
translation. Bibliographical data are grouped under 
the various subjects, which number thirty-six in all 
and include, besides the conventional scientifico and 
technical ones, such subjects as economics, history, 
law, lmguistics, literature, oriental studies and 


&rohsology various ‘poblictions are given of the 
Warsaw Society of Science and Lettera, the Polish 
Archsological Society and the Instrtute of the 
History of Material Culture. Papers which have 
appeared m Urania and m Postepy Astronomii are 
included in the astronomy section, and under biology 
olose on one hundred papers published in the Bulletin 
de l Académie Polonaise des oisnean, Ekologia Polska, 
Folia Biologica, Kosmos, Wazechewtat (The Universe) 
and Prregiąęd Antropologiosny. The chemistry section 
Nep mostly Ley Ducem Duae in Boesniki Chemis 
and icms. Two new books on 
d of the Renaissance iod and numerous 
papers published in K tk Historycany een 
Przegląd Historyoemny are listed under history, and 
under linguistics is mentioned a new ‘Dictionary of 
Old Polish”, which is an account of words and ther 
forms as ed in manusoripte from the earliest 
times up to 1500. In the literature section there aro 
several new essays on Prus, Zeromski and some 
contemporary writers. Under mathematics is a new 
journal, Annales Poloniot Mathematics ; under medi- 
bine a enter Gt ea ic and a new journal, 
Postępy Wiedsy Medyomned ; under oriental studies 
another new journal, Przeglqd Ortentalistyomy. In 
the section headed philosophy is listed a new joint 
nat by several ors on the ‘Problem of 
and m that on physios are a large 
number of orginal papers which a in the 
Acta Physica Polonica, Bulletin 
Polonatse des Sciences, Classe iroisióme, and Postepy 
Fisyki. The physiology and biochemistry section 
hate the contents of the relevant issues of two 
journals (see Nature, April 16, p. 667), and in the 
zoology section there are several new monographs 
including one on Oaryophyllasidae in Poland. 
Progresso Terapeutico : a New Italian Medical Review 
A sw Italian quarterly medical review, Progresso 
Terapeutico, has recently been started, edited by 
Ottavio Carlotto under the direction of a scaientiflo 
commuttee. The first issue (January-March 19565 ; 
from Via Ascoli Piceno 19, Rome; price not stated) 
consists of forty-eight pages, the first twenty-four of 
which are devoted to articles by G. Luciani, on 
recently discovered vitamins; by V. Romeo, on an 
unusual hematological reaction (reduction of the 


eae of ulocytes) ocourring in the course of 
y C. Pagliuca, on erythromycin derived 
iu ase ortirens; and & report on ihe 


conference held by Prof. R. Lattes m the medical 
clinic of the Univeratty of Milan on smoking and 
cancer of the lung. The rest of the review gives 
&ocounta of the second congreas of the Italian Society 
of Chemotherapy and of the eleventh national 
reunion of the Italian Metepeychio Society ; scientific 
notes ; short abstracta fram Italan and other medical 
journals; a note on chrome bronchitis, branchiectasis 
and cor pulmonale; short reviews of books and 
Ld 
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pepers; various notices; and & page, by L. Vitale, c 
Transvaal Museum, Pretoria: Bulletin 


For many years the results of the researches c 
the staff of the Transvaal Museum, Pretoria, hav 
been published in their own Annals and Memoir 
Now a Bulletin (No. 1, March 1955; pp. 8) has bee 
imsued to cover the more popular activities of th 
Museum. The first number contains a useful note a 
trapping butterflies, descriptions of expeditions t 
Moocamedes and Northern Bechuanaland and detail 
of recent acquimtions in the Museum. 


Electrica! Standards and Metering : 
the Sclence Museum, London 


A gPHOIAL exhibriion on electrical standards an 
metering has been opened at the Science Museum 
London, to coincide with the current meetmg of th 
International Electrotechnical Commussion and wr 
remain open, admiamon free, until October 31. Th 
exhibition is mtended to show the general o th 
care which is devoted to the accurate ration c 
electricity meters, though there are, in addition, mor 

ecialized exhibits which will appeal to thos 
direoty concerned with the problems of meterin, 
bulk supplies of electrical energy to large industria 
with the origm and derivation of the various eleo 
trical unite, an exhibit of particular interest is th 
complete set of the origmal unite of resistance whicl 
were made m 1864 for the British Association ant 
constitute the oldest set of accurate electrica 
standards now in existence. These ‘B.A. unte’ hav 
been stored for many years at the National Physica 
Laboratory, Teddington, and the Smence Museun 
hopes to ire them and moorporate them m rt 
national collection of historic scientific apparatus. 


Mineral Resources Pollcy In Great Britain : Sym 

poslum In London 

Taa Institution. of Mining and Metallurgy 1 
arranging & symposium on mineral resources polic, 
in Great Britain, to be held in the hall of the 
Society of Arts, John Adam Street, i, Strand 
London, W.C.2, an September 22. The object of th 
sympoerum is to allow fuller discussion of the pro 
poeals contained in a paper on ‘“Mmeral Resourca 
Strategy”, originally read by Mr. D. A. Oliver (directo 
of the Group Research Centre of the Birmmghan 
Small Arms Co., Ltd.) at a conference on researol 
and industrial productivity held m London i 
November last year. The theme of Mr. Oliver’ 
paper is that minerals productivity will be inoreaaex 
if greater co-ordmation of the right kind oan b 
established between all the interested parties— 


Exhibition 1i 


authorities, fabricators and users, and finally th 
Government. An Office of Materials Mobilzatio: 
has been established in the United States witl 
simular objects, and proposals for settmg up & oom 
parable organization have been put forward in Grea 
Britam from time to time. Five other papers hav 
been submitted to the symposium, dealing reepeo 
tively with mineral development and research in th 
United States and Canada; the mmeral mdustry u 
East Afmca; Canadian aids to ita mineral mdustry 
some economic considerations m a British mmera 
resources policy ; and & proposal for a central ore 
dressing laboratory. These papers and that of Mr 
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ver will be circulated in advance and will form 
| basis on which the discussions can proceed. The 
rer aan ates i 
information oan be obtained fram the 
of the Institution, Salisbury House, 

Guat Onna Lead, EOS, 


amin E: Congress In Venice 

held in Venioe ing September 5-8, in the 
mises of the Cini Foundation on the Island of San 
xgio Maggiore. Each day will be devoted to a 
rtioular topic, namely, the relation of vitamin E 
the following: metabolic processes; other 
amins, hormones and enzyme systems; ocardio- 
soular system ; and nervous and muscular system. 
the mornings, will be given on experi- 
otal studies, and in the aftemoons, papers on 
nical investigations will be read and discussed. 
5 coim anguage Gf Us cong es ee 
anch, German, Italian and Spanish. 

Soa ae ie ee NEM acsi 
of. Emilio Raverdimo, Via Pietro Verri 4, Milano. 


relation between Calculated and Observed 
Stresses and Displacements in Structures 


4 CONFHENNON on the “Correlation P 
lated and Observed Stresses and 
mucius" will bo held by the Institution of Civil 


available in August, and a final volume 
ntaining the discussions at the conference will be 
inted towards the end of this year. The regis- 
ition fee of £2 will include & copy of the preliminary 
d final volumes of the proceedings, and extra 
pies will be obtainable at 80s. & set. Application 
ms, to be returned by August l, and further 
‘formation oan be obtained from the Secretary of 
e Institution, Great George Street, Westminster, 
mdon, 8.W.1. 


formation Theory : Symposium in London 


wory will be held in the 
bemarle Simei! London, WG. darte Bepleriber 
-16. Each day will be devoted to a particular 
pic as follows : fundamentals ; coding, taxonomy, 
»; language analysis and mechanical translation ; 
and the human senses ; and behaviour and 
Copies of the papers will be oirou- 
did advance: The registration fee for the oon- 
noe ig £2 10s. Further information can be 
tamed from Dr. Colin Cherry, t of 
sctrical i City and ilds College, 
rhibition Road, Kensington, London, 8.W.7. 
xiety for Applied Bacteriology: Officers 


ForrLowrnG the annual meeting and summer con- 
renoe of the Society for Applied Bacteriology, held 
. Oambridge during July 3—8, the following were 
ypomted officers of the Society: President, B. B. 
homas ; Secretary, G. Sykes (Microbiology Division, 
ta Pure Drug Oo., Ltd., Nottingham); Treasurer, 
B. Miles; Editors of the Journal of Applied Bao- 
“ology, Dr. B. E. Jacobs and Dr. L. F. L. Clegg ; 
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Publications Manager, E. A. Whitlock ; Advertising 
Manager, E. J. Mann. Dr. Ella M. Barnes, H. B. 
Hawley and W. H. Pierce were elected to the Com- 
mittee in succession to Dr. L. A. Allen, Dr. M. Ingram 
and D. A. MoKenxie, who retired by rotation. 


Announcements 


Pror. C. van Rer Lown has retired from the 
i ip of the Archsological Survey of the 
Union of South Africa, Johannesburg, and has been 
succeeded by Mr. B. D. Malan, of the University of 
the Witwatersrand. Prof. van Riet Lowe wil con- 
tinue to hold the chair of archseology m the University 
of the Witwatersrand. 


Dy connec wih Mie opening of dew Scheie 
telescope at the Hamburg Obeervatory, sym- 
Poem will be held there during August 16-90 on 
the problems, methods and astronomical programmes 
relating to such . Further information can 
be obtained fram Hamburger Sternwarte, 
Hamburg-Bergedorf. d 

Tzu annual general meeting in the United States 
of the Association for Machinery will be 
held at the Moore School of Electrical 
University of Pennsylvania, durmg tember 14-16. 
Further information can be ob from Sidney 
Kaplan, Radio Corporation of America, Computing 
Systema Engineering, Building 13-2, Camden 2, NJ. 

Tun Society of Dyers and Colouriste is holding a 

on “Bl Dyeing and Finishing 
To-day” during September 18-17 in the Northern 


- Oountiea Hotel, Portrush, ‘Northern Ireland. This will 


be the first time that the Society will have held a sym- 
posium in Northern Ireland. Further inférmaiion oen 
be obtained fram the General Secretary of the Society 
at Dean House, 19 Piccadilly, Bradford 1, Yorks. 


Tum Institute of Rural Life at Homo and Overseas 
is holding a residential course of rural studies at the 
Eesex Institute of Agriculture, Writtle, near Obelns- 
ford, Easex, during August 28—Beptember 10. The 
course will cover a wide fleld of overseas problems, 
as well as local ones, and will be particularly useful 
for missionaries, social workers, Colonial students and 
other visitors from overseas. The fee for the course 
is 19 guineas. Forther information can be obtained 
from the Secretary of the Institute at 59 Bryanston 
Street, London, W.1. 


Tum fifth congress on biological rhythm arranged 
by the Societas pro Studio-Rhytmi Biologioi will be 
held in the t of Anatomy of the Caroline 
Institute, Stockholm, cane September 15-17. The 
threo mam themes to be discussed will be rhythmical 
phenomena in the nervous system, bernetics, and 
rhythm and industrial medioine. information 
can be obtained fram the Secretary of the Fifth 
Rhythm ’ Societas pro Strudio-Rhytmi 
Biologici, Anatomiaka Institutionen, Karoloska In- 
stitutet, Solnavigen 1, Stockholm 60. _ 


Tua University of Padus is’ offermg a Gabriella 
Zuooeri scholarship of 800,000 lire for research of at 
least six months duration at the Zoological Station, 
Naples, during the academio year 1955-56. The 

is open to any person who wishes to 
undertake research in zoology, comparative anatomy, 
physiology or embryology, and it A be renewed 
up to a maximum of three years. cation forma, 
to be returned by October 31, and information 
can be obtained from the Secretariat of the University 
of Padua. 
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THE ENGINEER AND THE CONSERVATION OF NATURAL RESOURCE 


T, os, nor, become a traiem that the history of 
man’s achievement has been hig constant effort to 
master the forces of Nature and the tremendous 
resources that are his inheritance. But in his 
endeavour to fulfil this aspiration, which has never 
been entirely realized, man has disturbed the delicate 
her 
resources and has oreated the problem of oon- 
servation of these natural resources, the depletion of 
which is, in some & matter of 
concern. Such waa subject of the first Grabam 
Clark Lecture, delivered to the Institution of Civil 
Engineers on May 4 by Sir Harold Hartley. The 
Lecture is given m honour of the late Graham Clark, 
who for many years was secretary of the Institution 
and who strove to promote co-operation between 
engineering societies both in Britain and abroad; 
after paying a brief tribute to him, Sir Harold 
turned to the main topic of his address, a subject 
which, while it has been dwelt upon previously in 
one way or another, he approached & novel 
direction in streesing the importance ‘of the engineer 
in contributing to the oonservation of the great 
bounty of Nature. 

The Tesources upon which our orviliration 
depends are soil and water, and Nature has always 
jealously guarded these and maintained her equi- 
librum diaren: but man, when he appeared on the 
soene, upset this by the olearing of land for cultivation 
and dwellings, creating, as & result, problems of 
conserving these two mogt valuable resources. 
Irrigation and storage schemes have constituted one 
attempt to meet these problems, from the great 
systems of the ancient empires to the tremendous 
pela pe projecta of to-day, embodying the 
storage of water for irrigation, hydroelectric power, 
flood control and ion, such as the Ten- 
neasee Valley Authority Plan. Such facilities as 
improvements in dam and canal construction, the 
use of hydraulic models, geophysics and soil mechanics 
have aided the solution of many problems; but the 
inexorable forces of Nature are always at work, and 
man is reminded of this by the appearance of new 
difficulties such as the silting up of reservoirs or 
imoreasing salmity in irrigation systems by lack of 
sufficient water. In some areas shortage of water is 
a grave problem, and the future of water supplies is 
dependent on the wider &ooeptenoe of such techniques 
ag the re-use of water by the treatment of sewage 
and efftuente, or the distillation of sea water, added 
to which is needed a more thorough knowledge of 
: the behaviour of ground water. Again, where land 
is valuable, coastal and inland erosion are bei 
curtailed and land is being reclaimed from sea 
marsh as in Holland and in the Fens in Britain. In 
all these efforts, the main problem mw to maintain 
cultivation without loss of fertility in the soil, and in 
this we are gradually learning how to make 
use of Nature’s gifte. 

. Rir Harold went on to remark that, next to soil 
and water, energy forms the greatest need of man- 
kind; the consumption vidal M reiner al 
termines the standard of living of a country. Here 
the engineer's role is to increase the efficiency of 
combustion devices and so effect a saving of such 
sources of energy as coal and petroleum products, 


since these provide mankind with a tremendo 
amount of energy; but with the advent of nucle 
power man will be able to utilize these more for the 

The conservation of raw materials and the 
economical use form one of the i B mo 
notable contributions to-day. New methods 


. treating raw materials, such as the economic recove: 


of low-grade ores, have advanced greatly during tj 
past two decades. In the fleld of structural engi 
eering, & saving of steel has been effected by tl 
eel a ie es ee 
i analysis, such as the plastic method 
design, developed in the 
Cambridge, with the advance of new structural ste 
forms. Improvements in the working of metals ar 
developments in lubricants and anti-corrogives ha 
resulted in further economies. Fi , there is t] 
greatest economy of all, that of human labour t 
the use of automatic control and the possibilities 
the automatic factory; here Sir Harold direct 
attention to the fact that, while control engineern 
is making great advances abroad, more recognitic 
needs to be shown in Britain in this field. 

In his closing remarks, Sir Harold drew thn 
important oonolusiong: first, progress needs speois 
ization, coupled with a wide outlook and a knowled; 
of other flalds of endeavour, for too much specialis: 
tion is dangerous. Secondly, we must work mo 
closely with Nature in & new partnership mac 
Moaeible. oniy with tho greet! forded that als uoce 
passes. Finally, there is in each generation a lim 
to what is possible, and it is imposed by the reeouro 
and skills which are available to man and whia 
with their uneven distribution, must be used to the 
best advantage with careful planning, for o 
convenience. 

One may feel inclined to think of this Lecture as 

of attainments, but it was, in fact, mo: 
than that; it was a timely . While man hi 
a creditable record of achievement to look ba 
upon, he still has to come to work more with Natur 
for he cannot control her. Only then will he be ab 


to use and enjoy the great endowment of her reaouro 
which has come to be his heritage. 
E 


T: Hormann 


TOWNS AND THEIR HINTER- 
LANDS 


INCE ite inception in 1941, the Research Maj 
Office of the Ministry of Town and Counta 
Planning, now part of the Ministry of Housing ar 
Local Government, has carried through a remarkab 
of work. In particular, it bas prepart 

with the joint sponsorahip of the Department 
Health for Sootland the now extensive series . 
National Planning maps on the uniform soaele 


guiding hand of Dr. E. C. Willatte, who has been 
charge of the work for most of the 
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ars. Many of the ma 
cartography, and this is certainly true of latest 
dition to the series depicting towns and their 
nterlands*. It is obvious that every market town 
ercises a considerable influence on the surrounding 
untryside, but this ‘hinterland’ is diffioult to define 
d to delimit. It has little or no connexion with 
ministrative units, and yet is obviously of great 
iportanoe in planning the social services to be pro- 
led by the urban centre as well as of no little 
beregt in the organization of retail trade and 
rvioeg. 

The oriterion here adopted owes much to the 
oneer studies of F. H. W. Green, and is that of 
ia services. A town or village is defined aa æ centre 
it has opereting from it at least one bus service 
nich serves no place larger than itself. The centres 
th populations over three thousand (using the 1951 
nsus) are represented by an orange circle propor- 
ynal to the population, surrounded by a green circle 
portional to the population of the hinterland. 
rm lines mark—perhaps with a firmness their 
&dowy nature does not warrant—the boundaries 
' the hinterlands. In general terms, the le 
ring within & given hinterland normally visit 
mtre ahown for shopping, entertainment, cultural 


have marked new 


troduce & scientific objectivity are entirely praise- 
Though the centres are amaller and the 
nterlands are larger in the sparsely ted 

> the country, what strikes one is the relatively 
ren spacing of the centres. In days of old when 
»ople walked to market (or the richer rode on horse- 
30k), the effective hinterland of a market town had 
redius of about four miles. It still seams to be 


LIBRARIES OF THE DYESTUFFS 
JIVISION OF IMPERIAL CHEMICAL 
INDUSTRIES, LTD. 


NEW BUILDING AT BLACKLEY 


s new library building of the 

Drvision, Imperial Chemical Industries, Ltd., 
ee ee ent 
fr. Olifford Paine, development director of Imperial 
Yhemioal Industries, Ltd., and until recently chair- 
nan of the Division. Mr. Paine said that a first-class 
cientiflo library is the core of a research o ization 
nd expreased the hope that the new ing will 
rovide the conditions which will stimulate creative 
rork in the minds of those who are expected to make 
he discoveries of to-morrow. Although the value of 
brary and related services has long been recog- 
dxed in the Dyestuffs Division, it is only with ite 
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removal in May 1955 to the present buildmg that the 
Main Library of the Division has been housed in 
premises worthy of its holdings and ihe services 
provided. The Divisional libraries hold & total of 
nearly forty thousand bound volumes (of which 
about half are periodicals) together with about 
twenty thousand pamphlets and miscellaneous pub- 
ications, some fifteen hundred bound volumes of 
patent specifications and several hundred unbound 
specifications. About half the total collection is 
housed at Hexagon House, Blackley, where the 
collection in organic i and related subjects 
1s probably one of the finest in Great Britain. More 
than a thousand current periodicals are taken, and 
about half of these are bound. 

The present library collection goes back to the 
days before the formation of Imperial Chemical 
Industries, Ltd., the nucleus being provided by 
the libraries maintained by Levinstem, Ltd., of 
Blackley, and Britiah Dyes, Ltd., of Huddersfield ; 
the bulk of the latter forms the nucleus of the 
branch lbrery now mamtamed at Huddersfield, 
just as that of Scottish Dyes, Ltd., later formed 
the nucleus of the Works Library at Grangemouth, 
Btirli ire. In 1925 the Levinstein collection 
was moved into the block of buildings which now 
houses the administrative offices of the Dyestuffs 
Division, being transferred in 1932 to a new wing 
specially designed to be permanent quarters. This 
was evacuated on the outbreak of war in 1089 
and, after two years m makeshift premises in a 
local school, the Library was moved into a tem- 
porary single-story building adjacent to the Research 
Department of the Divison. The library organization 
includes a Records and Reporte Section which 18 
responsible for the care of mogt of the Dyestuffs 
Division’s permanent technical and commercial 
records and reporta, of which about a hundred and 
fifty thousand different documents are st present 
filed; & Technical Section, which collects and 
indexes technical date of various kinds; and a Com- 
mercial Library, not housed in the new block, but 
situated adjacent to the Sales Departments in 
Hexagon House, which also collecta commercial data. 

The new library building, which connects two 
existing research blooks, has four main floors and a 
top floor that ig occupied by a lecture theatre seating 
156, most of the seata being provided with writing 
flaps. Of the total floor area of 17,000 sq. ft., 2,500 
sq. ft. is occupied by the lecture theatre and ancillary 
rooms, 3,000 sq. ft. by the ventilating plant, corridors, 
lift, oton and 2,000 sq. ft. by the basement store. 

and Patents Libraries and library 


having built-in table easels. 

The Tech:ucal Library on the ground floor has 
about one-third the area of the Mam Library, and 
seating accommodation for twelve. It is equipped 
with aream-ooloured steel adjustable shelving, and 
tables and chairs in natural oak. Adjacent to it is & 
workshop equipped for repam work on books and 
pamphleta, cover and case making, report binding 
and parcelling, and a small dark room off the work. 
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the Main Library, on the first floor, there is a small 
room for storing and reading muorofiims. On the 
second floor there are the main files of the Records 
and Reporta Section, the index room and the col- 
lection of British and foreign patent specifications. 


ENERGY VALUE OF FOOD — 


determine the number of calories that a known 
weight of food will give when it is burned in a 
bomb calorimeter is relatively simple; but to aagens 
accurately the number of calories that the animal 
body oan derive from that foqd presents several 
problems which have nob yet been satiafactorily 
solved. The subject was discussed at a symposium 
arranged by the Soottiah Group of the Nutrition 
Society and held at the Hannah Dairy Research 
Institute, Kirkhill, Ayr, on April 30. The morning 
seasion waa devoted to methods of assessing the 
energy of feeding-stuffs for animals, and the afternoon 
peegion to the problem as ıt concerns food for man. At 
intervals during the day some of the work in progress 
at the Hannah Institute on the production and emus- 
sion of heat by farm anunals waa demonstrated. 

In in i the subject the chairman, Prof, 
R. O. Garry (University of Glasgow), streased the 
danger of regarding food simply as though it were fuel 
for a machine. Food is much more than fuel, and the 
animal body muoh more than a machine. Food haa 
to build, repair and maintain the fabric of the body 
as well aa supply it with energy for work, and the 
body, unlike the machine, processes rta fuel in diges- 
tion, absorption and metabolism. The content of 
minerals, vitamins and other substances present may 
all affect the energy value of the food by influencing 
the well-bemg of the animal, and in man the matter is 
still more complicated smoe social habit, beliefs and 
prejudices may all play a part. The chemustry of a 
foodstuff must be thoroughly understood: m time 
the biochemical proceases by which 18 berated 
from it will be elucidated; but it will still be essential 
to consider the Irving animal as a biological entity. 

The first paper of the morning seasion was a joint 
communication by K. L. Blaxter and N. MoO. Graham, 
who first dealt briefly with the history of methods of 
evaluating foods as sources of energy for livestock. 
They pointed out that reliable values are needed for 
planning livestock production both at farm and at 
national level, gnoe on such values depend in large 
measure the animal product output of farming as a 
whole and estimations of the S seid of feeding- 
stuffs that must be imported. second point they 
made was that measures of the energy value of foods 
are biological measures and cannot be expected to 
have the precision usually aasociated with the 
physical term ‘oalories’ in which they are presented. 
Their statement that the efficiency of an animal in 
utilixing its food necessarily influences the nutritive 
value of the food it consumes spe e pong 


the b discussions. 
sist eit per erring to the different ways in which the 

value of food for cattle is expressed, Blaxter and 
Graham emphasized the fact that, in order to estimate 
the value in terms of body storage of energy or in 
terms of energy transference to milk or eggs or ita 
utilization for work, rt is necessary to take into 
account the heat production incidental to the oon- 
sumption of the food. For this reason the term ‘net 
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energy’ or ‘starch equivalent’, as it i8 termed 
Britain, which takes this heat production m 
socount, is superior to expressions of value 
terms of ‘digested energy’ or ‘metabolizable energy 
Methods of i net en were th 
considered, and slides were Mcr onic tl 
various types of respiration calorimeter in use 
different parts of the world. The difficulties involv 
in interpretmg the older oalormetrio obeervatio 
made with cattle and sheep, and indeed those i 
praet Poing made by Blaxter and Graham at t) 
Institute, were then considered. The effe 
of plane of nutrition and the type of basal ration us 
was discussed, and the fact that very small analytic 
and instrumental errors become greatly magnifie 
by the very nature of the differential methods | 
Gates the results was emphasized. Blaxter an 
Graham ed that, though well-known text-bool 
and feeding-stuff tables quote energy values of sor 
250-800 foods, sixty years of work at Mocker 
experimental station in Germany, where almost a 
thia work has been done, deal with but thirty-seve 
foods m seventy-one experiments. Most of the value 
in the tables are therefore computed values, an 
recent work has shown that the &oouracy of thee 
estimations is frequently very low. Finally, Blaxi« 
and Graham deplored the tendency of workers in th: 
fleld during the past fifty years—admittedly with 
few exoepiions—to become involved in many point 
of minor importance and to spend much time on wha 
is nothing more than arithmetical ion c 


uting in any way to & deeper know 
as imperativ 
that an end should be to recaloulating 


The discussion waa continued in a second paper b: 
Dr. J. O. D. Hutchinson (Poultry Research Genin: 
Edinburgh), who dealt with the reasons why there ha 
been so little progress in ing the energy value o 
feeding-stuffs in spite of the great scientific, eoonomi. 
and practical importance of the subject. He referre 
to the great difficulties involved and the alownesa o 
this type of work, and cited i with th 
Danish calorimeter for cattle which he ia 
sonally acquainted, where the output over a lon 
pe averages one result per worker per year 

. Hutchmson referred to some ways in whioh t 
greater output could be obtained—by adopting mort 
automatic methods of measuring heat log, by dispen 
sing with the necessity of simultaneous estimates o; 
carbon, nitrogen and energy retention and possibly 
by using methods involving carcase analysis or body. 
water determinations. He agreed with Blaxter anc 
Graham that & more fundamental a with loe 
of the empiriciam that has characterizec 
the earlier work would prove most profitable in the 
future. 2 

In the afternoon seasion Dr. E. M. Widdowsor 
(University of Cambridge) mentioned that, until the 
Second World War, the energy values of food foi 
man appeared to be of interest chiefly to compilers ol 
food ition tables ; but early in the War it was 
found that calorie calculations made on the two side 
of the Atlantio did not agree, and this led to a better 
realization of the great practical importance of the 
subject. Dr. Widdowson discussed several tables oi 
food composition published during the past fifty 
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am and streesed. that, although the methods of 
amputation vary considerably for different tables, 
ne of them appears to be correct. All are based on 
ork done half a century ago in Germany by Rubner 
id in the United States by Atwater, who had been 
pupil of Rubner. Both these early pioneers measured 
ie intakes of protem, fat, carbohydrate and calories 
“people on different diets and estimated the calories 
st in the fæces and urme. From their resulta they 
Joulated the energy values of individual foods and 
' mixed diets. In 1899 Atwater and Bryant oon- 
uded that protein and carbohydrate each give 4-0 
sal.jgm. of total nutriente, and fat 8-9 koal./gm. ; 
id yet a few years later when they compiled tables 
' food values for the composition of several thousand 
odatuffs, they used Rubner’s earlier figures of 4-1 
ir protem and carbohydrate and 9-3 for fat—a 
range moonsstency which they did not explain 
ad which was the forerunner of many othera by 
iter compilers of food tables. Indeed, throughout 
16 years as one error was corrected another appeared 
> creep in. Even as recently as 1947 the committee 
n calorie conversion factors and food composition 
ables of the United Nations Food and Agriculture 


nproving some portions of the general computation, 
troduced. & new error in another i 

Towards the end of her Dr. Widdowson 
welt on the great need for T i with 
aixed diets more typical of those eaten to-day than 
rere the dieta studied by Atwater. She also stressed 
he need for experiments to be done with larger 
sambers of people so that more information oan be 
ibtained ing the sort of variation that normally 
uxista between individuals in the number of calories 
hey obtain from their food. She referred briefly to 
he need for evolving methods by which the physio- 
ogioal energy value of food in infancy and during 
owth can be assessed. She readily admitted that 
nany mistakes have been made in computing the 
nergy values of human foods ; but endeavoured to 
onsole herself and those present by recalling that he 
vho makes no mistakes rarely makes anything— 
»rtainly not food tables. 

The second pe of the afternoon session was 


iven by Miss 
le Fisheries and Food), who carried the 


ing them to 

i For 
xample, before the energy values given in tables 
»n lied in practice it is essential to consider 


water ib contains, how much is lost in cooking and 
serving, and, as Mias M. Andros pointed out later in 
the discussion, how much is left as waste on the plate. 
To take one example, the moisture content of flour in 
food tables is usually assumed to be 12 per cent 
whereas in Britain for other purposes it is more 
normally taken as 15 per cent; this leads to a 
difference of ro 8 per cent in the calculated 
energy value of the . Again, the fab content of 
meat oan vary over & very wide range, and this can 
have a marked effect on the energy value computed 
for it. With made-up dishes the problems become 
still more involved, and in estimating requirements 
at an international level further complications arise 
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pbyniologist and dietitian, aa woll aë eal cuban of 
ifficult duty it is 
world food supplies, their economics and distribution. 


CHEMICAL ASPECTS OF 
SEMICONDUCTORS 


HALF-DAY symposium on ‘Chemical Aspects 

£A of Benin E vonity of Reading on March 
t of the University o ing on 

i hich attracted a ing of 


by Dr. F. 8. Stone (Bristol). 7 

i was to bring to the attention of chemists 
some of the blems of a chemical nature arising in 
tho semicon 


essentially 
and chemical bonding in solids, and this factor no 
doubt added to the general interest which the meeting 


in the semi i field, the bee 
were preceded some remarks on 
semiconductors, by Dr. F. 8. Stone. After 


impurity semioo 


ermanium, namely, com: between 
elementa in G: if and Group V (for example, 
ToBb, Geka) cryatalliciia fu the cee blando ceases 
Like the purely covalent germanium and silicon, the 
bonds in these 'III/V compounds’ are also mainly 
homopolar. Mr: Ross pointed out that the band- 
separation in these compounds covers a wide range 
of values and that electron mobilities are m 
high: With InSb, for example, which has been the 
most widely studied of these compounds, the electron 
mobility is 65,000 am./volt-sec. at 300° K., oom- 
pam vita 0 O00 om.'jvolt-seo. for germanium. The 
separation in this case is too low for transistor 
action at room temperature, but the high mobility 
has led to a number of new applications, particularly 
concerned with the Hall effect, in which the available 
power is some three hundred times that given by 
germanium. Mr. Ross demonstrated this to the 
meeting by showing the effect of the earth’s magnetic 
field upon the current flowing in a orystal of InSb. 
He also outlined some of the technical blems 
associated with p 


problem, the study of which has only just begun, is 
that of obtaining stoichiometry m these compounds. 
A contribution which aroused much interest was 


if impurities have been chamically concentrated 
before determination, to enhance the sensitivity. 
The most sensitive methods are undoubtedly the 
isotope dilution techni i 


the more conventional methods, such as 
colorimetry end polarography, pointing out that 
although they are fairly sensitive (0-1-1 p.p), the 
reagent blank problem remains a major limitation. 
Mr. H. J. Oluley (General Electric Co., Ltd., 
Wembley) described chemical processes for obteining 
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germanium and silicon in high ity. Germaniu 
is extracted as the tetrachloride .coal (ftue dust 
or from sino blende during smelting. Purifloation 
then effected by fractional distillation and refluxir 
over copper or by repeated distillation. Arsenio, t} 
main impurity, is thereby reduced in conoeniratic 
to leas than 1 part in 10 million. The metal is obtaine 
by hydrolysis to germanium oxide and reductic 
with hydrogen. ge Paty silicon may be prepare 
by fractionation o con tetraiodide, followed b 
the van Arkel technique of thermal deoompositio 
at & hot fllament. A second method is the reductio 
of silicon tetrachloride with zino in the 


can be for electrical work, further purificatio 
by zone-refining is necessary. The details of th 
technique were described by Mr. 8. E. Bradshay 
(General Electric Oo., Ltd, Wembley). In sone 
refining, & molten rone is alowly but repeatedly mad 
to pass along an ingot of the material. The effect i 
to concentrate the i ity at one end amoe, wha 
an impure solid is melted, the impurity concentratia: 
in the solid (o;) differs from that in the melt (or 
with which it is in equilibrium. If the segregatio: 
coefficient K (K = e,[or) is lesa than unity, the im 
purity wœ swept in the direction of traverse. If Ki 
greater than unity, the impurity concentrates in th 
regions where freezing begms. Unless K happens to b 
close to unity (for example, boron in silicon), th 
method is extremely effectrve and impurity concentra 
tions can readily be reduced to 1 part in 10°. 

A paper by Mr. J. I. Carasso (Post Office Researal 
Station, Dollis Hill) dealt with two chemical faoton 
affecting the performance of germaniym diodes. Thi 
firs of these was the use of nickel as an additive fo: 
the controlled i of carrier lifetimes, £ 
requirement for high-frequency operation. It is founc 
that the addrtion of nickel to the melt during the 
orystal-growing stage does not produce the requirec 
degree of control, the resulting concentrations o: 
nickel in germanium bemg different from thos 
expected on the basis of a simple treatment of thi 
segregation coefficient. This anomaly is explained by 
& suggested diffusion of nickel atoms through the 
germanium lattice. Direct addition of nickel tc 
germanium by lattice diffusion from a niakel/ger. 
manium interface may, in fact, be & more satisfactory 
method of controlling the in ration, and Mr. 
Carasso described. experimenta of thia type at present 
in at Dollis Hill. The second topio treated 
by Mr. Carasso was surface contamination. Adsorbed 
gas may exert an influence upon a p-n junction due 
to surface mobility of charged i Or again, 
the space charge arising at the surface may iteelf be 
us a, ee 
pe Sa ee irdly, 
opportunity is provided for high rates of carrier 
recombination at the surface. Mr. Carasso discussed 
specifically the behaviour of water vapour and iodine 
vapour, showing that the channel effect for water ir 
opposite to that for iodine. 

The importance of employing single crystals of a 
high degree of perfection for semiconductor work is 
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at the usual retes, as obtained by the standard 
yropoulos method, could be considerably increased 
r undercooling the melt. Melts oan be underoooled 
r ag much as 20-30° C. without risk of nucleation. 
r. Billig showed that if one (111) plane of a ger- 
Se id evel ia ARARE vertunel, vhs cryebal ds 
le to grow without the need for nucleating new 
yers; no experimental evidence of growth from 
iral dislocations has in fact been obtained in this 


ieven temperature ; 
ystallogrephio foaturea such as the intersection of 
boundaries 


vo twin . A single twin boundary, on the 
iher hand, & tly has no effect on the electrical 
roperties. . Billig concluded by showing a film 


tustrating various features in the growth of ger- 
ianium and. silicon . Under oertain 
ditions, such crystals have been obtained in the 
irm of thin plates which display a striking degree of 
The also showed the 


STAR-STREAMING FROM STARS 
OF SPECTRAL TYPES A AND B 


PAPER by T. R. Tannahill on ''Star-Btreaming 
: from the Stars of B" (Mon. Not. 


t the motions of the 
J-&ype stars by & single drift, and & large ion 
stars has been saasigned to a second drift in 
rder to make a satisfactory fit; in four out of the 
en regions in Drift ii the’ number of stars exceeds 
hat in Drift i. From an analysis of the data, the 
\rift constanta are derived with the probable errors. 


heoretioal values of AV, and 0,—that is, the pro- 
eotions of the space-velocities of the drifta on the 
wangent-plane at the centre of the region, and the 
;omition angles of the directions towards the drift 
ipioee—and are listed with the 
'aiduals ÀAV,—ÀV and 0,—0. Considering that only 
1,586 stars were used in the in igation, the resi- 
tuals are quite satisfactory exoept in Drift i, region 5, 
where 0,—0, exceeds 49°. The linear components 
xf the motion of Drift i relative to Drift ii are given’ in 
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a table, and also the galactic longitude and latatude of 
and the relative space- 
curious feature is the 
io co-ordmates of the 
vertex position (848-3°, —1-6°) obtained by the 
investigation, and that normally found (848°, —2°). 
Ib is admitted that the closeness of the agreement 
must be regarded as fortuitous, on account of tho 
probable errors involved. Nevertheless, this does not 
vitiate the final conclusion, and the result “removes 
any shadow of doubt that the B-type stars exhibit 
Mr uos um of star-streaming”’. 

gubjeot is oontinued in & further paper (Mon. 
Not. Roy. Astro. Soc., 114, No. 5; 1954) “Star- 
Streaming from the Proper Motions of the A-Type 
Stars of the Boss ‘General Oetelogue'", in which 
are given the resulta of the analysis of the motions 
of 8,676 stars of the spectral types B,—4,. The method 
of dealing with the data follows closely that described 
in the 1952 paper for stars of types A,-M, and stars 
belonging to known clusters have been rejected ; of 
these, twenty belong to the Pleiades group, forty-six 
to the Ursa Major group, and nine to the Taurid 
cluster. The same difficulty in analysis arose as with 
the AM stars, the regions around Drift i apex 
offermg certain problems ‘in analysis, especially in 
the determination of the Drift ii constants. The 
higher conoentration of the stare in the gelsctie plane, 


with advancing type. 
ently irregular variations occurred in some 
quantities determined, and, judging by the probeble 
errors mvolved, must have a statistical significance, 
yet they indicated no systematic trend. Some possible 
reasons for these discrepancies are suggested by 
Tannahill, and though they are only tentative, it is 
probable that future research will modify some of 


the hypotheses on which investigations are 
based. The galactic co-ordinates of the vertex were 
found to be (865-5°, —0-5°), and the equatorial 
co-ordinates of the solar (264-8°, +31-5°) ; 


8 

Sis later ta adi Bur from aho boardmale DE te 
solar apex as found from the streaming of the spectral 
type B stars (260:7° + 87-8°). : 


THE INSTITUTE OF SEAWEED 
` RESEARCH 


the annual report for 1954 of-the Institute of 

Seaweed Research, the interested layman’s atten- 
tion will be attracted by the statement that “mech- 
anical harvesting of sublittoral Laminariaceae has 
now bean proved to be a feasible and reasonably 
cheap operation". At present, six seaweed-processing 
factories in Scotland use more than 80,000 tons of 
cast weed annually, and it is estimated that one 
motor fishing vessel adapted to operate twin I.8.R. 
belt harvesters should be able to collect more than 
five thousand tons of Laminaria cloustont a year in 
good areas. One of the main objectiyes of the Institute 
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has therefore been attained and the advantage to the 
seaweed industry of planned collection of the material 
over cast weed is obvious. 

If mechanical ing has been the limiting 
factor in the industry up to the prosent, its adoption 
may bring fresh blema, If it becomes 


able to ask what effect harvesting will haye on them. 
manufacture of mannitol, 


harvesting is therefore of prime importance. 
RaArTuLEHN M. Daw 


WORK STUDY 


one of the occasional papers published by the 
Institute of Personnel 


i which regards work study aa the panacea 
for all industrial ills. Valuable as they sre, work 
study and manetary incentive schemes are techniques 
which can have the moet harmful consequences ; 
they may increase production m the ahort run (not 


very : the increase in repetitive 
work and the progressive simplification of the job 
have required that & substitute incentive be found for 
the satisfaction and skill go often destroyed. Among 
the many dangers and disadvantages of direct 
incentive schemes the following seem to be among 
the most important. X 
They are sought and used as a substitute for 
ial glnll in other directions, and they tend 
to deflect attention from matters which should have 
a far higher degree of priority in the development of 
any management policy; for pis ded production 
planning and sales/production oo-o tion, educa- 
tion and training, method study, and systems of cost 


control. 
The foreman’s direct reaponsibility for is 
he 


tly 
incentive goheme and become more frustrating and 
harmful in character. 

The impact of incentive earnings on the wages 
structure oan be very detrimental and lead to muah 
discontent. isory differentials and other 
evaluated jobs are adversely affected by distorted 
earnings in other departments. 

e 
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stances it is indispensable for the social equilibriur 
n EU: 
As tho w. le emphasis of the incentive scheme is o: 


producing the maximum individual reward, the effec 
is for the incentive bonus to be won regardlees c 


necessary co-operation with isors and fellow 
workers. The quality of production frequentl 
suffers despite careful i on procedures. 


inspect 
‘The goientiflo accuracy of time study has yet to b 
demonstrated, and the trade unions, aware of th 
difference in standards between time-study men, ar 
not slow to take advantage of these opportunities r 
negotiation; in this respect time study may b 

as & tool for collective ming. 

ot the least important is the insidious effect tha 
incentive schemes oan have on the moral qualitie 
and sense of responsibility of the individual. It i 
perhaps to be expected that a system which a&tempt 
to allocate a i defined reward for ever 
action of the individual in his working society shoul 

have its repercussions elsewhere. 


CONGENITAL PORPHYRIA IN 
SWINE AND CATTLE IN 
DENMARK 


By S. K. JORGENSEN 
Thisted Slaughter-House, Denmark 
AND 

Da. TORBEN K. WITH 
Centra! Laboratory, County Hospital, Svendborg, Denmark 
NGENITAL porphyria is & rare inborn error oi 
meteboliam in man and animals. It is occa. 
monally seen in pigs and cattle in slaughter-house 
because of the reddish browa colour of tho bones anc 
teeth; but it has only onoe been studied in live 
cattle: and live piga*. For further information the 

reader is referred to i 


has been found in both pigs and cattle in Thisted 
County in North Jutland. Wo 
live animals. 

In October 1951 one of us (8. K. J.) found dark 
bones in pigs at Thisted alaughter-house. Thie 
reduced the market value of the pork, and in oan. 
sequence an investigation was started. The oon- 
dition could be diagnosed with reasonable certainty 
on inspection of the colour of the teeth in the new- 
born pigs; pigs with dark teeth as a rule devel 
porphyria. After elimination of all pigs with 
teeth, the condition disappeared; since February 
1954 no new cases have occurred at Thisted. Two 
sows with porphyria were transferred to the Btate 
Experiment Farm of Faurholm for breeding studiee 
and chemical investigations under the direction of 
Prof. H. Clausen and a senior experiment officer, 
N. J. Højgaard’ Olsen, in collaboration with one of 


izing the severity of 
porphyria in & pig is quantitative analysis of the 
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eth or bones for porphyrin ; for example, the teeth 
' new-born pigs. The is carried out as 
llews (bo be published byo T. K. W.'s): 

eth E dia 0-5 N hydrochlorio acid, whioh 


‘5 N bydrochlorio acid ; eared Po a ee 
mtrifugation is carried out and then the determ- 


ation is made. 

The distribution of within the skeleton 
aries considerably. Hide eun rein 
mnoentration is often five to ten times as high as in 
1e spongy tissue; and even within the former, 
artain zones may contain considerably more than 
thers—e fact readily seen on direct examination of 
he bones in Wood’s light. The porphyrin of the 
»eth ig for the mam part located in the dentine ; the 
namel contains at the most only traces of porphyrin. 


teeth of new-born pigs with contain & 
ark non-porphyrin pigment besides in, and 
his is not extracted with dilute h oric acid. 


fost often dark teeth show. definite fluorescence in 
Vood's light; but occasionally they may fail to do 
>, and in such ceses the extract with 0-5 N hydro- 
hlorio acid as a rule shows a beautiful red fluor- 
soenoe. Co tly, a tooth from a new-born pig 
annot be as porphyrin-free because it fails 
o fluoresce in Wood's light. Extraction with dilute 
iydroehlorio acid and exammation of the fluorescence 
f the extract is required. 

Teeth of new-born pigs contained from a few ugm. 
'orphyrm per gm. in slightly affected animals to 200 
gm. per gm. in severe cases; in the bones of adult 
nga, figures of the same order were found. Lutidine 
hromatography* showed that the porphyrins of the 
ee E e 
ninor amounts of . The most 
svaraly Saio pig exereted 1,090- 10/000: ugt of 
woporphyrin in the urine per 24 hr., the more 
lightly affected only 100—750 pgm. Besides the 


roporphyrin, smaller amounts of saa le Fe 
rere exoreted (about 50 per 24 hr o porpho- 


ülinogen was found in urine. ed da ads 
Traphy! on the urinary porphyrins showed the 
iresenoe of small amounts of porphyrins with: three, 
(ve, gix and seven carboxyl groupe besides the 
-oarboxyls (uroporphyrin) and 4-carboxyls (oopro- 
'orphyrin)  Dioxane chromatography* showed that 
‘bout 70 per cent of the 
'oneg was uroporphyri I, 
moporphyrin Ill. Paper chromatogrephy of the 
oproporphyrins' showed | that the main parb was 
yrin III. 

The health of pigs showing yria was very 
(tile if at all affected, exoept in most extreme 
ases. Photoeensitivity of the skin was never 
ibsarved. A single boar died showing 
ymptomma of heart failure, which may have been due 
o porphyria. The heredity of the condition is not 
[uite clear; but our observations point towards & 
ingle dominant gene, although a more complicated 
E a eee ae 


rphyri& has turned up 
icai es de uem EN Cou ty for &t least wai 
rears in animals of the Shorthorn breed. In 1952, a 


SEDAR POND RDO OF oue OE ON e 
ras nob getting on at pasture but did well in the 


in urine and 
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yrin 
ut 30 per cent. 
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stable. It was sent to the elaughter-house and found 
to have dark teeth and bones. One of us (8. K. J.) 
examined the bones; but they have since been lost 
except for a tooth which on analysis showed 289 pgm. 
be rond edam In November 1954, & young 

ook with discoloured teeth was found on 4 
veterinary inspection of livestock. This bullock and 
its dam were sent to Svendborg for chemical study. 
The cow was found to be free from porphyria whereas 
the bullock excreted large amounts of porphyrins 
with urine and foes, although it was in excellent 
health and development. EA See 
and showed 77 uroporphyrin per gm. 
tooth Ws neni bs ERE Ria Rimington in London. he 
tip of ite horn was sawn off, and the tip of the bony 
core removed showed bright red fluoresoence in 
Wood’s light. 

The bullock excreted with ite 24-hr. urine about 100 
mgm. of porphyrin, consistmg-of about 80 per cent 
coproporphyrin and about 70 per cant yrin. 
The percentage of the total yrins consisting of 
coproporphyrin varied consi from one portion 
of urine to the other, the extreme values being 5 and 
60 per oent. No uroporphyrin chromogen" was found 
and only 10 per cent or leas of the ooproporphyrm 
was excreted as chromogen.  Porphobilinogen was 
present in amounts of 25-50 mgm. 24 hr. This 
was demonstrated by & positive lich reaction, 
the dye of which was not extracted with chloroform, 
and it was measured quantitatively pibe ied rt iig 
after boiling at pH 5-5-54. This occurrence of 
phobilmogen is, if confirmed, rather remar ls, 
because this compound has not been found in con- 
genital porpuyrie before. The porphobilinogen 
excretion was not constant, Lut intermittent. We 
have not so far succeeded in isolating the porpho- 
bilinogen in & crystalline condition ; but we obtained 
once & and concentrated solution by means 
of Weatall’s*® procedure. 

The fæces of the bull contained, gm. of dry 
kuhaa a 10 n of copropo (extracted 
from ether with 0:1 N hydrochloric acid), er 
of dicarboxyl (proto) porphyrin Tu eund. fein eon 
with 5 per cent hydrochloric acid), and 50-100 pgm. 
of the uro-type (ether-insoluble). The latter showed 
an absorption maximum at 402 mp in 0:5 N bydro- 
ehlorio acid and is therefore probably not uropor- 
phyrin. The corresponding figures for normal cows 
in the game stable and on the same feed were 
Tespectively 1-0, 3—5 and nil. 

Finally, it may be mentioned that a young bull 
with porphyria was slaughtered at Thisted in 
January 1955. Ita bone contained 94 ugm. uropor- 
phyrin per gm. of the compact substance of the 
lower jaw; the spongy substance contained only 
18-82 pgm. per gm. and a tooth 21 ugm, per gm. 
After this, a thorough analysis of the cattle of 
Thisted County based on analyses of fæces and teeth 
from all animals in stocks where cases have occurred 
was planned and is now going on. Qor studies on 
the heredity of the condition have so far supported 
the view of Fourie’ that congenital porphyria in 
cattle is inherited as a recessive 
to congenital in pigs, which is inherited as 
& dominant 

In oonolusion, we wish to point out that the con- 
siderable quantities of porphyrms excreted per 
24 hr. by our bullock—200 mgm. ooproporphyrin 
with the fæces, and about 35 with the urine as 
well as about 65 mgm. uroporphyrin with the urine 
LPS ea Roter id riot. 
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Since the bullock is a young and healthy animal, it 
can be expected to yield large amounts of porphyrin 
for several years, some of which may be made avail- 
able as marker substances for paper chromatography 
and delivered to laboratories concerned with por- 
phyrin analysis.” Investigators who may be interedted 
in obtaming pega MARGE are invited to com- 
munioate with us (T. W.) concerning this question. 

We wih io ubauk Bob ORE UE 
Oollege, London, for, valuable advice and never- 

ing interest, and the Sales Association of the 


Mica Mig) cat siad 
i Salgsforening) and the perative 
Danish Oattle-b ing Associations (De Samvirkende 
Kvwgavisforeninger) for financial support. 

[March 8 
CS Onimo 7 Pee Bal, T Er igo 


(1049) ; Biochem. J., 306 
* Falk, J., and Benson. A. Biochem. J., bë, 253 (1063). 
' MI HM. ^ A A, nd ha, E 3 -H., J Biol. Okem., 190 


STEREOCHEMICAL STRUCTURE 
OF CYTOCHROME c 


By ANDERS EHRENBERG and Pros, HUGO 
THEORELL 


Blochem!cal Division, Medical Nobel Institute, and 
Wallenbergs Laboratory for Physiological Chemistry, 
Stockholm 
IE a hzmopeptide obtained by peptio 


degradation of cytochrome o has been purifled 
and ite structure determined! : 


(1) (2) 


(5) (4 
Val—Glu(NH,)—L 


bu 


Ita physico-chemical properties in the ferric state 
have been examined in some detail* and compared 
' with those of cytochrome o*. Magnetic measurements 
revealed that the bonds to the iron were essentially 
ionic in acid solution, but octahedral d'ep* bonds ‘at 
alkaline reaction. On acidification, the covalent 


cally oper- 
able pK’s of 5:8 and 3-4 ively ; that titrated 
at pH 8-4 is presumably imidazole residue of 
histidine (8), while the other one is either the 
a-amino group of valine (1) or the e-amino group of 
lysine (8) *. 

With the aid of a set of steric bond models for 
building peptide chains with coplanar ide bonds 
(generously given to us by Prof. L. ing), we have 

e 
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investigated different sterical possibilities for tl 
hsemopeptide. For that purpose a hsm model in tt 
same scale (1 A. = 1 in.) was made from a met 
disk, and the side chains involved were manufacture 
from bent metal rods and suitable joints allowir 
free rotation around the axia of the bands. 

It was assumed that all the amino-acids had il 
l-oonflguration. The peptide-chain model was folde 
to correspond to the various left- and right-hande 
helix-structures deearibed*: a-helix with 8-7 emm 
acid residues per turn, z-helix with 4-4, and y-heli 
with 5.1. Then &ttempte were made to connect tt 
two cysteme side chains of the peptide with th 
a-carbon atoms of the vinyl groups in positions 
and 4 of the hmm disk (two possibilities) and on 
or two hsmochromogen-forming groupe with th 
iron. 

The y-helix structure could immediately be ea 
cluded because of strong sterio hindrance. With th 
a- Or r-helioeg, the thioether bonds could always b 
formed. In these cases the «-amino group of lysine (t 
could be attached to the iron; but ib was neve 
possible with the a-amino group of valine (1). 

Interest was, however, focused on the imidazol 
imino group of histidine (8), since there is goo 
evidence to show that two such are ham 
linked in cytochrome o. With the r-beltx this grou 
could reach the iron only with strain, and the angl 
between the helix axes and the hem disk becam 
about 70°. Both the left- and right-handed a-spiral 
with the cysteine (4) connected to the side chain 
of the hsam disk gave rigid but strainless structure 
with the helix axes very nearly parallel to both th 
hmm plane and the imidazole plane. Since only th 
left-handed a-helix has been demonstrated in Nature 


.we believe this structure to be the most probabl 


one. The a-helix of the tide occupies jus 
one-quarter of the space the hmm. In cyto 
chrome o at about neutral pH it is thus plausible t 
Imagine four such helices arranged trical 
about the hem disk, thus shielding it from direc 
contect with, for example, oxygen, carbon monoxid. 
or cyanide, but, nevertheless, in some way allowin; 
electrons to be 

The alternatives of ‘pleated sheet’ configuration 
in oytochrame o looked very improb 
able for sterio reasons. 

In the hemopeptide, two of the avail 
able hemochromogen-forming gro 
oould reach the iron aiin e E cous 
only if the structure was unfolded t 


a large extent. 

At a low no stable links oer 
be formed the molecules 
and the ide ia no doubi 


covalent bonds to the iror 
intra- and inter-molecularly 
tide is precipitatec 
between pH 4-4 and 7-1 may be due to a combinec 
effect of such intermolecular bonds and the proximity 
of the isoelectric point (about pH 5). At an alkalin 
reaction the tide is again soluble and hemo 
formation is complete". In the case o 
the rigid a-helix structures ıt is not possible for boil 
the iron-linked groups to be bound mtramolecularly, 
and some kind of polymerization must take place. 
For steric reasons it would be that one 
or more types of polymers would be preferred. 
In the case of an unfolded structure, however, 
polymerization would be ‘much less favoured and 
irregular. ; 


No, 4473 July 23, 1955 


In order to study the molecular weight of the 
under different conditions, we have 


i dere aie a 
noo ultracentrifuge. We o xi sedimentation 
nstants of 0:6 S at pH 2-3 and 1:0 S at pH 8-7. 


. both cases the appeared to be almost 
onodisperse. The weights could be 
timated as 2,000 and 11,000 » while the 
rmula of the hsmopeptide to M = 


Herer e ikae aparea emu oad 
werved i the i 


ried out under the game conditions and it showed 
iat the sedimentation constant had in fact decreased 


om 1:6 S to 0-8 S. The depo effected 
7 histidine was probebly te, Binoe the 
LU pep eine us tly polydisperse. 
In to illustrate 


rming o& of the groupe considered, a spectro 
iotometrio study of ferri- or ferro- 
riding yao ok gyoy gno waa fade ot T. 


no reaction was 


ith one molecule of the protohsmm (n = 2). The 
seociation constanta for the histidine protohmm 
mpounds were found to be Kox = 0:004 M! and 
red = 0-015 M* at 20° C. Onur result, n = 2, is in 


lat the iron-linked groups are identical. The present 
ber ami 


support for the view that both the iron- 
of cytochrome o really are histidine 
Furthermore, Margoliash recently found 


LA cata E Acta Chem. Seand., 9, 353 (1055). 
: B., Hhrenberg, A., and Tuppy, H., Aata Chem. Scand., 9, 364 


Cheorell, H., and Ákeson, Å., J. Amer. Chem. Soc., 63, 1812 (1941). 
"anitng, L., in “Les Protéines”, Nouvièmo Conseil de Chimio Solvay, 
Bruxelles, p. 63 (1068). 
‘upy, H., and Bodo, G, Monstah. Cien 95, 1024 (1984). 
R. W. . 
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AGES OF PITCHBLENDES BY 
X-RAY DIFFRACTION 


By Dr. B. WASSERSTEIN 
Geological Survey, Pretorta 
& recent communication in Nature’, it was 
shown how uraninites, essen UO,+%æ could 


be classified mto three mineralogi and 
Peo ct Wiese Gisele ar bea E 


Further work on sapien suppo 
conclusion—with certain qualifloations. Relatively 


with time, the older samples seam more amenable to 
a method relying on orystallographio measurements. 
Defective crystal lattices can be to occur 
in material whioh often appears 
signs of & colloidal origin. 
„Even in a soheme of age determination by X-ray 
scarcely 


1,000° C., it is argued that ignition in hydrogen of 
pitehblendee would remove ther characteristic excess 
eae seca api ete E 

of which serves as the criterion ran ths 
classification data previously presented, it was 
predicted that this ignition would increase the 
parameters of pitehblendee, and this was, in fact, 
observed. 


Locality 
Gilpin, Col. 
Cornwall 


Joncthnstal 
Pobram, Cxschosloy 


The error in some determinations approached 
0-01 A.; nevertheless, it is clear that 
i the ocube-edges ; 


5-40 A. (Other types of uraninites when heated in 
vacuo or in different atmospheres show & decrease in 
the cube-edge value. 


) 
These resulte show that the transition from f- to 
a-type takes place as predicted. The value from the - 
around 404 


. (several samples) 


Add. rudi Gerne, dades ta 


&bnormal 
Turning to older S uckbendoe and the method 
primarily aims at establishmg pre-Cambrian data— 
it became desirable to compare both an a- and 
s pitehblendo (that is, piype) fron the ame depos 
in the hope of out any major effects due 
io difarunoce in age Gr componitidne Only froi One 
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locality were both types available for investigation, 
namely, from the Rhokana Mine, Kitwe, Northern 
Rhodesia. Differences in these two types cannot 
entirely be ruled out, but similar resulte would 


suggest that these differences were negligible. The 
results obtained were : 
RHOKANA AUE 
Untreated pitehblende (that b 417 + 0007 A. 
ihe iie ni FTU ra 5 43 £000 4. 
Untreated o-aranm 5 455 + 0 003 A. 
After 1 hr. in hydrogen at 960° C. 5844740 008 & 


The agreement after heating is highly satisfactory. 
It is likely that minor alteration has increased the 
untreated a-type—this phenomenon is commonly 
encountered in y-types (paper in preparation) when 
oxygen enters the crystal lattice interstitially. 

The slightly lower value for the heated pitohblende 
sample when compared with the a-type is not un- 
expected in view of the previously mentioned findings. 
The value for the untreated a-type agrees with the 
‘chemical age’ of 520 million years reported by 
Devidson’, while the parameter obtained after 
heating is identical with that foumd for the Belgian 
Congo a-uraninite and therefore has an age of 
620 m.y. The data at this stage are not sufficient to 
decide the issue; but they clearly indicate this 
narrow range in ages. 

The real significance of the Rhokana resulta is that 
they show the relationship between a- and Q-typea 
to be as presented in my classifloation, and thereby 
a procedure in obtaining ages from pitchblendes by 
X-ray diffraction is indicated. 

With this background the method was applied to 
two relatively older pitchblendes the ages of which 
are more precisely known from isotope measurements 
—such material is difficult to find.  Exoeptionally, 
sufficient material was available for differential 
thermal analyses by Mr. E. R. Schmidt of this 
laboratory, and this investigation supported their 
classification aa B-types. 


(A) Madagascar 
Through the kindness of one of the authors, Dr. 
H. Besairie, of a recent publication on the ages of 
radioactive minerals of Mácsenocd d; I secured a 
duplicate specimen of the Bemasoandra uraninite, 
the lead isotopes of which, determined by Nier, gave 
the following resulta : 


“OL "a" 


The real age taken by the authors from these data 
is 480 + 15 million years. ; 
The X-ray resulta were as follows: 


BEXASOAXDRA 
Untreated putchblende 


After 1 hr. at 050° O. 
Afer oueatizis toe tots 


The parameter 5-455 A. becomes the criterion for 
age. As the shrinkage of the cube-edge with tune is 
about 0-0035 A. per hundred million years, it follows 
that the Bemascandra B-uraninite is just 200 million 
years younger than the well-authenticated age for 
Belgian Oongo (see table), so that ‘the X-ray resulta 
ee ee oc paci A 

The experimental error is probably leas than 100 
million years, and the agreement with the age from 
isotopic date 1848 good as can be expected. This 


MTPb/U ""Pb/Th 
410 +4 465 +2 


5 444 
5-450 
5-456 


ERR 


0 003 
0 003 
0 003 


HHH 
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reult is important in supporting the reasonir 
adopted in this investigation. 


(B) Great Bear Lake 


The age of the well-known pitchblende from th 
Canadian locality is now accepted as close to 1,4( 
million years‘. Marble* has shown that thoria 
abeent and that the rare-earths are of minor si 
nifleanoe; in the a-ur&ninite derived from th 
pitehblende, only radiogenic lead will therefore affe 
the 


This pitchblende differs from those of ita group t 
it is the only one which showed & reduction in cub 
edge after ignition in hydrogen. It is th: 
weathering inareased ita cube-edge due to the intn 
duction of interstitial oxygen. The X-ray data foun 
were ag follows : 


Guat Bua LAKE 


MEUM eg oe pices 5-453 + 0-004 A. 
After 1 hr. in hydrogen at 950° O. 5-421 + 0 008 A. 


TBeee resulta were duplicated under alightl 
differmg conditions ; the spectra obtained were ver 
satisfactory and the chemistry of the material 
well known—these factors suggest a high acourac 
in determination. The parameter 5-421 A. indicats 
an age just over 800 million years greater than tk 
well-established age for Wilberforce, Ontario. Th 
X-ray date therefore give an age of 1,850 4+ 5 
million years. 

The agreement with the age determined by meer 
of isotope data oan scarcely be bettered. 

Conmdering the kind of material that pitehblende 

it is remarkable that one oan reoognir 
with the aid of X-rays such a degree of order i 
them. Their relati ip to the better crystallize 
members of this mi group now finds a satis: 
factory explanation, and their study completes th 
piete OF tbe anne Kad thet: Beo detemninatin 

y means of X-rays. By inserting the two newl, 
found values for the two pitehblendee from Made 
gascar and Great Bear Lake in the previously pul 
lished table, perfect fte are obtained which great]. 
strengthen the ohain of resulte—almost halving th 
gap between 1,000 and 2,000 million years. Th 
augmented table now reads: 

















Cube-ed gea 

Bamples Types | Isotope ages corrected 

7 a Neate 

Gonnectical Ua a 250 $45 4. 
m.y. 

Madagascar 5 480 18 my. 5-455 A. 

Belgian Congo a my. 5-448 A. 

Bisundni, India a 735 my. 5-448 A. 

India y (ostomy. | P434. 

Wi Canada Y my. 5 4t A. 

(Mountain) ate 1,085 5 428 A. 
a i m y. 

Eoma 1,025 5427 A. 
my. 

Great Bear Canada b 1,400 m.y 5-421 A. 

Witwatersrand, 8. Africa, y 2,000 m.y. 5-400 A. 








An interesting fact that oan be read from th 
table is that the exploited its of the Belgia 
Congo, Great Beer Lake the Witwatersran 
yield, respectively, «-, 8- and y-uraninite. [Heb. 5 
1 Wasserstein, B., Natwre, 174, 1004 (1054). 

! Davidson, O. F., Pull. Ins. Min. Metal., 248 (Feb. 1964). 
eng cM peris Ho Dosen so Bnro Geb Malagasa 


“Kulp, J. L., e al., Amer. J. Sci., 252, 303 (19054). 
* Marble, J. P., Amer. Mineral., 84, 172 (1930) 
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LETTERS TO THE EDITORS 


Macromolecular Weight and Size of 
Deoxypentose Nucleic Acids 
RuomNT measurements of the weight of deoxy- 
»ntose nucleio acid molecules extracted from calf 
: EP and 


nearly identical as 
ield & wide range of values, the molecular weight 


redd Har ey eee COMIS Rd 
1own in Table 1. 


thle 1. MOLECULAR 


Wut ACID 
MOLECULES IN 0'3 M BoDrUM 


AND BILE oF DROXYEIBONUGLEIO 
CHLORIDE, »H 68 





* (1), fibres kept in solvent for three days prior to final 
t (2), fibres kept in solveni for aighi days prior to final 


as outlined. below. ‘These were 


lumina or glass powder in a vibratory mill, 
rtreoted three times with 8.M and 1.7 M sodium 


M e 
acids were removed eid adio Lab Poe 
nd by treatment with ribo dialysis 
gainst 10 per cent sodium chloride. After further 
in alcohol, the specimens were stored 
. 70 per cent aloohol at 4° C. 
After extraction, the fibres were allowed to swell 
1 0:2 M sodium ahloride, pH 6-8, for 48 hr. before 
lending for 30 sec. ab 10,000 r.p.m. The solution was 
aen shaken for 16 hr. and finally spun in & Spinco 
id 60,000 4h at 30,000 r.p.m. (mean centrifugal 
ald 60,000 g) for 8 hr. Particular attention was given 
» the identity of these procedures, all of which were 
arried .out at 4° O. 
The ing Measurements were made at 


light-scatbering 
yom temperature (~ 18° C.) using the wave-lengths 
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5461 A. and 4869 A. The results for each 


content using Allen’s colorimetric method’. Wyatt's 
value of 9-4 per cent phosphorus for calf thymus 
deoxyribonucleic gaid!* was assumed throughout, and 
the values for the molecular weights are therefore 
subject to amall corrections. The values of the 
refractive index increment, 0-175 at 5461 A. and 
0-181 at 4859 A., were measured for calf thymus 

ic acid and were used for all specimens. 
The latter figure agrees to within a few per cent with 
the most recent value given by Reichmann e£ al.) ; 
we note also that our values for the macramolecular 
parameters of the calf thymus deoxyribonuoleio acid 
are in excellent agreement with those given by these 
authors. 


We are not aware of any previous measurements of 
the weight of the Arbacia koula or avian 
tubercle deoxyribonucleic acid; since these have 
yielded the extreme values for the molecular weight, 
Zimm plota for these specimens are given in Figs. 1 
and 2. With the exception of the second 
deo: 


thus indicating a system of polydisperse Gaussian 
coils having & weight-to-number a molecular 
the high 


weight ratio of 2. In order to ensure 
molecular weight found for the avian tubercle 
deoxyribonucleic acid was not due to insufficient 
time having been allowed for the fibres to pass into 
solution, & second using fibres 


fn the parila red of gyration, fogsther with à 
pronounced upward curvature of the reciprocal 





ent $+ 7.0006 


aod in 


Od a vous dites pi $5. Angot 25'—"*. Oon- 

? nam TO". 

centrations: 3-08, 6 "Esy Poy Pea x 10? gm./ml. 
A = 5461 À. ë 
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molecule by group 
of the guanine base appears to be available for the 
binding of two chains or for the binding of different 
parts of the same chain. 

We are indebted to Dr. A. V. Patterson, of the 


re W. H., Bios, B. Dorak Oii and Doty, P. J. 

Amer. Soc, 76, 8047 

"Fluke, D. Deer, Haat PAEA à Pon DA Net Jak Ad. 
æ, i80 (1964). 


“Bowen, 1- Wo end Norman, A, Arol. Biochem. and Biopkye EL, 
* Bohwander, H., and Bigner, R, Helv. Chim. Aeta, 88, 96 (1050). 
ORS T Moshin, B, and Groen, O., J. Biol. Chem, 198, 155 


(1951). 
u Watson, J. D., andarick, F. H. O., Nature, 171, 787 (1953). 
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Dissociation of Deoxyribonudelc Acid 
by Urea 


Wa found! that the molecular weight of deox 
ribonucleic acid from herrmg sperm heads, measur 
by i in dilute solution, w 
reduoed from 6 x 10* to 8 x 10* on adding & oo 
centrated urea solution to make the final um 
concentration 4M. This halving of the molecul 
weight was accompanied by a 20 per cent imorea 
in the radius of gyration of the ooil. This behavior 
ig consistent with the twin spiral model of Oriok ax 
Wats ft 4a, escmedthae the Lied Poit i 
hydrogen bonds holding the two molecules togethe 
After removal of the urea by dialysis the ‘spli 
molecule coils up into & much more xb shape 
conducted from 


3 x 10; in more concentrated solutions aggregatic 
occurs and molecular weights ranging up to 2 x 1i 
have been measured. 
Doty ond Rive! attempted to repost those 
menta with deoxyribonucleic from thyme 
glands but found that im this case urea does m 
the molecular weight. To determine wheth: 
this failure of thymus deoxyribonucleic acid t 
dissociate was due to alight differences in techni 
Gr to un inherent, differenos baewe, tko dooxyrihi 
nucleic acid from herrmg sperm and thymus w 
exchanged samples with Prof. P. Doty and oonfirme 
his finding. Smoe then we have examined sever: 
samples of deoxyribonucleic acid prepared by Pro 
J. A. V. Butler &nd Dr. P. F. Davison by the enzym 
method described by Butler e£ al.* and have agai 
found that material from herring sperm was split b 
uree whereas that from the was no! 
It seams clear, therefore, that the deoxyribonuclei 
acids from the two sources, although originally c 
similar molecular weight, ahow genuine difference 
in behaviour 
A further physico-chemical difference betwee 
these two types of deoxyribonucleic acid waa foun 
in their response to heating for 15 min. in 0-05 pe 
cent aqueous solution to 100° O. In agreement wit 
Doty and Rioe*, we find the molecular weight c 
thymus deoxyribonucleic acid ig but tha 
the size of the molecule is decreased. 
weight of the material from sperm, howevei 
ig reduced in molecular weight to 2:5 x 10* if heete 
in 0:1 M sodium chloride. 
verdes ct ee 
ribonuoleio acid contained 0-1 cent magnesium 


weight of 3 x 10 
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Extraction of Collagen from Tissues 
Ix the course of some estimations of deoxyribo- 
oleic acid by Schneider's method’, we observed 
cidentally that the hot trichloroacetic acid ex- 
action of the tissue removed the collagen almost 
d judged by estimations of hydroxyproline 
1 hydrolysates of the solubilized and insoluble 


a 

We have now examined this method of solubilizing 
lagen in other tissues with the view of using it 
stead of the normal autoclaving procedure in oon- 
motion "with the method of Neuman and Logan’ 
wr estimation of collagen from the hydroxyproline 
ntent of an spid hydrolysate of the so i 
aterial. In order to estimate the completeness of 
1e extractions, we estimated the hydroxyproline 
ontent of the extracta and of the readual insoluble 
iaterial. On the basis of a prelimmary investigation 
long these lines using various times of extraction, 
re decided on two half-hour extractions with 0-3 M 
richloroacetio acid at about 90° O. followed by two. 
rashes with oold érichloroacetic acid. Elastin of dog's 
orta does not appear to be dissolved by this - 
edure, though it is rendered soluble in N/10 
ydroxide, so that the usual method of estimating 
; after collagen is not applicable»*. Some results 
rith the method are given in Table 1. 

















as SE 
Collagen Collagen 
(gm. per 00 gm. extracted 
weight (per cent) 
Rat muscle 077 97-4 
Rai skin (with hair) 462 96:3 
Bas tai] tendon 15°70 100-1 
Rai mammary giand (lactating) 147 98 0 
Ras liver 0-18 90-4 
grum 0-25 92 8 
(b) vessels 5:31 97:5 
— 
e Materia! pressed through 1 mm. diameter holes in a metal plate. 
retained by perforated metal 


xxtraction, probably contains a large 
‘eticulin which is known to be difficult to solubilize, 
| difficulty which occurs also with other methods of- 
xxtraotion. This degree of extraction would in any 
went be quite adequate for many purposes. 

The method is quicker and simpler than the 

srocedure®; it also has great advantages for sampling 
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and. ; 
with in this way. 

Wo are grateful to the Nuffield Foundation for a 
grant for this work. : 


Department of Physiology, 
University College, 


1 Schnelder, W. O., J. Biol. Chem, 161, 293 (1945). 
1 Nouman, B. H., and Logan, M. À., J. Biol. Chem., 139, 796 (1080) 
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Anaphylaxis 


histamine contained in the tissue. Addition of 1 mM 
iodoacetate reduces this release to 5 per cent or less. 
Buitable concentrations of compound 48/80 (1 mgm./ 
ml) and octylamime (0-16 mgm./mL) also release 
20-40 per cent of the histamme content of the tissue ; 
but in the ce of 1 mM iodoacetate this release 
i ubled. Addition of the antiggn in the 
presence of nitrogen produces similar effects, namely, 
an almost complete inhibition of the anaphylactic 
release and & tentiation of histamine release by 
the chemical Tt has previously been shown 
by Parrot! that anoxia inhibits the release of hist- 
amine in anaphylaxis. The effect of anoxia could be 
partially reversed by methylene blue; but that of 
iodoscetate was not reversed by pyruvate. 

These resulta suggest that the release of histamine 
in anaph: laxis is a process which requires energy and 
can be disrupted. The action of chemical 
releagers, on the other hand, 1s enhanced by processes 
which interfere with normal cell metaboliam. These 
findings may poesibly explain why isolated intr&- 
cellular cles contaming histamine are able to 
releasers*, but cannot be made to release histamine 
in anaphylaxis*. 


J. L. MonaaRn 
` H. O. Bom 
of Pharmacology, 
University College, 
London, W.O.1. 
Maroh 10. 


1 Parrot, J.-L, O.R. Soo. Biol, Paris, 186, 361 (1042). 
1 Hagen, P., Brit. J. Pharmacol., 9, 100 (1064). 
* Mongar, J. L., and Bohfid, H. O., J. Physiol, 128, 44P (1051). 
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.Effect of Antibiotics on Indole - 
Synthesis by Escherichia coll 7-4 


from glucose and ammonium 


“It was found that- chloramphenicol, 
&ureomyocin and 


closely to the bacteriostatic 
cols 7-4 in the liquid synthetio 
Devis and Mingiolit As an 


concentrations for X. 
medium described by 


Indole formed (mamoies/mgm. dry weight) 


oa ol~ LO 10 100 


Antiblotie concentration (mgm. /ml.) 
Fig. 1. Hffeci of terramyoin and 





mgm. . Tesi Inoubated at 87° and antibloties added as follow : 
ere No MNu: d S hu : (gm mb; 
—4— , chloramphenicol } —x— x—, s&repto- 
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Table 1. HyTBOT oF AXTIBIOTIO OX INDOLE BYWTHREIS BY N. coli 7. 








infusion 


* Indole synthesis system. Washed cells from heart 
Oe a A, wiis fiue 0 M: emere 001 M) 


Tesi tnoubated 5 hr. at 37°. 


example of such inhibition, the effect 


Chloramphenicol, terramyoin and aureonryoin hav 
been shown to supprees the formation o 
adaptive enrzymee in H. coW* ; but thei 
interference with indole synthesis i 
different sinoe the addition of any o 
these drugs to adapted cells still inhibitec 
synthesis (Fig. 2). Thus the action a 
these antibiotics on the formation o 
adaptive enzymes may be secondary i 
the inhibition of the synthesis of esentia 
aromatic oompounds. 

Streptomycin differed from the otha 
antibiotics tested in that it did not in. 
hibrt indole synthesis at the concentratior 
needed to prevent growth (8 pgm./ml.), 
but was effective at hi concentre- 
tions (Table 1, Fig. 1). 
the addition of streptomycin (150 ugm.j 
ml), onoe indole formation was pro- 
ceeding sb maximum rate, did not inter. 
E fere with its synthesis (Fig. 2). It appean 
that streptomyoin inhibits some adaptive 
process concerned in the formation of 
indole. 

Varicus workers have suggested that 
antibiotics may interfere with protem 
synthesis or with the biosynthesis of the 
aromatic amino-acide (see ref. 4). That 
chloramphenicol, terramycin and aureo- 
myoin may interfere with the same 
metabolic pathway is by the 
finding that strains of E. cold made resistant to any 
one of the three drugs showed a cross-resistance to 
the other two*. 

The present results provide evidence that some 
antibiotics, at bacteriostatic concentrations, inhibit 
reactions associated with aromatic synthesis in E. colt. 

We thank Prof. 8. D. Rubbo for his interest in 
this work and the National Health and Medical 
Research Council for part financial assistance. 

F. Grason 
Manson J. Jonas 
H. TmLTSOHHB 
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Protective Action of Vitamin Bi; in the 
Hyperthyroid Rat 


Soa thyroxine is known to decrease the efficiency 
th which phosphorylation is coupled to reapiration?, 
e possibility suggests itself that vitamin B,, may 
action in hyperthyroidism by restoration, in part 
least, of the energy-requiring functions of impaired 
Is. This has now been examined by a study of the 
Towing conjugation systems: acetylation of p- 
minobensoio acid, benzoylation of glycine, and 
nthesis of glutathione. 
of atx rata (Wistar strain), 120-140 gm. 
t, were maintained on the following laboratory 
ook diet : 


bole whoeet flour 16 pari — ie spare, 
hole milk powder 2 . Calaimm carbonate 1. 
d tan i Coane T4 


ith modifications as ahown (Table 1). Lodinated casein 
Protomorise’: Oerophyl Leboratories, Kansas City, 
viuo e ee ee an ee 
mount of casein in the diet. Vitamin B,, (‘Cobionne’ : 
Kerck) was administered intraperitoneally at 10 y per 
at per day. The animals receiving iodinated casein 
group 3) in the diet lost 7-10 per oent body-weight 
uring two to three weeks when they were considered 
jfperthyroid!, Aostylating ability wes determined 
uring this period by the method of Bratton and 
Iarshall* after intraperi 
»-àminobenxzoio acid (1 mgm./800 gm. body-weight) 
ollowed by urine collection for the next 24 hr. A 
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. pH. being adjusted to 7:5 with dilute potassium 


administration of ~B,» and 
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hydroxide. All flasks were gassed with for 
10 min. prior to incubation for 3 hr. at 87° with 
frequent shaking. Reaction was stopped by eddition 
of 0-2 o.c. of N sulphuric acid and the benzoyl 


. gtyaine formed estimated’. Values reported in Table 


l represent increments after the incubation period 
over corresponding xero-time digesta prepared 
similarly. 

The resulta, which are averages for the six animals 
in each group, show that in the hyperthyroid animals 
there is a marked reduction in aocetylating ability 
as well aa in tissue glutathione as compared to the 
cantrol group. Vitamin B,, supplementation oounter- 

An observation of interest emerging from this 
study is the increase in blood glutathione during 
thyrotoxidosis and ite reversal by vitamin B,,. This 
inverse relationship between blood- and liver-levels of 
glutathione has since been confirmed in other studies 
now under and is also suggested from the 
report! dist these I I 


is an increase in erythrocyte 
deficiency. ; 
with vitamin Bj, Binoe vitamin By, is 


involved in the activation of soluble and 
ydryl, ita role in carbohydrate and lipid meta- _ 
haa been demonstrated"; it is also mvolved 
in the synthesis of porphyrins and respiratory pig- 
ments’. It seams, that the primary mani- 
festation of thyrotoxiooeis is a deficiency of vitamin 
interference in the generation 
and utilization of energy-rich bonds coupled with 
electron transport. 


bo 


Table 1 



















1. Basal (stock diet) 3$05.-.7-4* | 1-8040-15* 
1. Basal+vitamin Bj 28:33-71:60 140+0-10 
3. Basal with iodinated casein —8:53:23 0-83--0 03 
4. Basal with fodinated oxsetn + 

vitamin By, —1 838:7 111+0 04 


1:6240-12* 


187-018 13 4430 11040-11 146414 S64 8 
0-97 +0 06 $3:11-14 0-48 0-10 4:810: 
1 4440 03 169428 0 €3--0 07 79418 












11 641-6" | 08740-18% | 9-6-4005" 


















* Btandard error. 


mall amount of the p-aminobenzoie acid was appar- 
mtly excreted as p-aminobenzoyl glycine, which waa 
letermined separately in aliquots of the urine. 
Jorrections were made in either case for endogenous 
xxaretions. 

Blood samples were collected from the tail veins 
or determinations of erythrocyte glutathione after 
uemolysis, plasme being nearly devoid of this 
netabolite. 


At the end of three weeks, the animals were killed ; 
ivers and adrenals were quickly excised and chilled 
or immediate determinations of glutathione‘ and for 
he $^ vitro synthems of benzoyl glycine by the liver 
mzymes. For the latter purpose, the procedure 
xmployed. was aa follows: 0:5 0.0. of 1: 5 liver homo- 
renate in 0:1 M buffer, pH 7-5, was added 
i0 & mixture of i (0-01 Af), benzoic acid 
0-0025 M), potassium dihydrogen te (0-087 
MV), magnesium sulphate (0:0008 Af), sodium citrate 
0-01 M) and sodium fumarate (0.0015 M) in the 
onoentrations indicated in a final volume of 5 o.o., 


This work was 
Indian Oounoil of ical 


by a grant from the 


Pemma FaATTMEPAXER 
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Foods Sectian, 
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Essentia] Relaxing Factor in Muscle 
other than Myokinase and Creatine 
Phosphokinase 


Exraaors of rabbit skeletal muscle contain factors 
which play a part in the relaxation of musole fibre 
models, such as glycerinated flbreg!-3. Two of them 
isolated have been identified with known enzymes : 
myokinase by Bendall* and creatine phosphokinase 
by Lorand". But these two enzymes, coupled with 
their oco-factora, do not settle all the problems of 
muscular relaxation because, in the light of our 
experimenta, they do not have any relaxing effect 
on glyoerinated fibres which have been preserved for 
& long time and exhaustively washed (Fig. 2a). 

We have shown’ that the adenosine triphosphate - 
dependent relaxing factor, in fact, consiste of two 
different oomponenta; one occurs in the fraction 
preoipitated by ammonium sulphate at concentra- 
tions of 10-20 gm. of sulphate per 100 ml. of extracted 
solution from muscle, tentatively named ‘fraction A’, 
and the other in the fraction precipitated by oon- 
centrations of 30-40 gm. of sulphate per 100 ml. of 
extracted solution from musale, ‘fraction B’. Each 
has & moderate relaxing effect on relatively freah 
fibres. If the fibres to be teated, however, have been 
preserved in 50 per cent aqueous glycerol for one 
month or more st — 10°C. and washed in 0:1 M 

tassium. ohloride solution for several hours, each 

tion by iteelf no longer has a relaxing affect 
(Fig. l, a and b). The relaxing activity iB not re- 
covered until these two fractions are used together _— 
(Fig. 1o). 


(«) {b) (à) 
80 


RÅ-+FB 
RA+ATP | EB+ATP |} +ATP 


l | 


ga 


S 


8 


Shortening (per cent ti! tial length) 





Time (mm.) 
Fig. 1. Hffoct of fraction A and B on a musole fibre shortened 
In adenosine triphosphate. 


ATP —5 mM adenosine triphosphate; Fr. A + ATP = $3 
mM adenosine > Fr. 


triphosphate. 

experiments were performed in 0 15 M potasarum chloride 

containing 0 01 M magnarum ohloride. For fractions A and B, 
* soo text 


. Fraction A ig highly opalescent, suggesting that 
it contains & considerable amount of lipid. It has 
strong adenosine triphosphatase activity, which 
corresponds apparently to Kielley—-Meyerhof's adeno- 
ame triphosphatase’. No method has so far been 
found for separating the active relaxing principle 
from the enzyme. These two substances are quite 
similar in properties in certain reepecta: both can 
be centrifuged at 18,000 g for 1 hr. without lomng 
their activity; both are activated by magnesium 

s 
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ions, the optimum of which is about 0-004 M, ar 
inactivated specifically by a amall amount of caloiu 
ions. Ther identity, however, remains to be prove 
and requires further study. 

Fraction B contains myokinase and oreati 
phosphokmase. It is probable that myckinase pla: 
an important part in the adenosme trip hat 
dépend relaxing action of fraction B. 
crude myokinase, if combined with fractaon A, hi 
a langthening effect on moderately washed fibr 
(Fig. 25). Nevertheless, the whole activity of fractic 
B cannot be ascribed to myokinase, for this fractic 
is far more labile to acid than myokmase, and : 
the case of old and washed fibres, myolkinase is u 
effectave, even when combined with fraction . 
(Fig. 2c). Some other factor or factors in fraction 
evidently participate in relaxation (Fig. 924). 


(a) (b) (e) qu) 





4 0 4 
Time (min) 


Fig. 2. Hffect of crude myokinase and fraction B combined ar 
unoombéined with fraction A on a musde fibre shortened in 


adenosine tri 

Myo. + ATP — 0-4 mgm./ml. of (acidified and 
fractionated ralpha +5 mM adencene 

; +¥nA+A T010 ni or mide 

pan [m1 of ene adenosine 
phate; Fr. A + AS M M T +8 
(a) and (6) ralaively unwashed musee fibres were (c) and 

preserved and washed. Other notes ing 


Unless it ia aided by fraction A, the creatine pho 
phokinase-phosphocreatine-adenosine trmphoaphat 
system!’ also hag no effect on old and washed fibre 

As described above, fraction A is essential for th 
relaxation of musole flbre models. Experimenta b. 
other workers'*/t have probebly been conducte 
on fibre preparations which still contain some of th 
active principle of this fraction. 

Details of this work will be published elsewhere. 

H. KUMAGAI 
8. Espasa 
F. TAxmDA 
Deperb&ment of Pharmacology, 
Faculty of Medicine, 
University of Tokyo, 
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J. B., Proc. Hoy. So., B, 142, 409 (1054). 
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Maturation Divisions of the Ova in the 
Pseudophyilidezn Cestode, Eubothrium 
crassum (Bloch) 


Moos confusion still existe in &ooounta 


' life-histories of io p inthes concern- 
guapos oati egg at the time of ite maturation 
visions and therefore about the exact time of 


rtilisation. Indeed, it has been suggested! that 
armal does not’ ooour in many cestodes 


ophyllidea, Tetraphyllidea and Trypeno- 
f o trematodes, on 


ber of Mehlis’s gland. The ova 
ove into the uterus at this point surrounded by 
olk cels and begin maturation divisions at onoe 
‘hile the shell is being laid down ‘around ine ge 
omplex, which comprises one ovum, yolk cells 
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Normal maturation divisions of ova have been 
reported in a few cestodes, both primitive and ad- 
vanced, by much earlier authors, some of whom 
found polar bodies in association with the ovum. 


yolk cels. The only work published since then on 
this aspect of cestode cytology is that of Motomura*. 
normal 


gland, and it is this which is usually referred to as 


the ‘fertilization canal’ or . In- 
variably, m my sections, this of the uterme 
duct was empty and surrounded by slime gland oelle, 


both features suggesting that this is a duct through 


ttion at the second maturation division with 
polar body undivided (Fig. 1,4), and also 
stage with its large nucleolus and 
At this cleus 


1 Young, B. T. Arch. Saly., 117, 419 (1023). 
t Oben, P. D., Troms. Amer. Micro. Soo., 66, 208 (1937). 


*Motommra, I., Aamot. Sool. Japan, 12, 109 (1039). 
"Rawson, D. (urpublisbed XB.). 
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Transfer of Mammalian Ova between 
Species 


from two recent communications», 
i information is available concerning 
either inter-generio or inter o transfer. The 
absence of &ny reliable method for the culture of 
They vod e lorea Gene te the 
they normally following transfer to the 
dental beast of ths rabbit, The reproductive pattern 
of the rebbit makes it eminently suitable for a study 
of this nature. 
Sheep eggs were obtained from the Fallopian tubes 
of ewes treated with pregnant mare gerum and mated 


,* used as 





24-8 days prior to the operation. The technique em- 
ployed for the recovery of the eggs was the same as 
that previously described; sterile sheep serum was 
the flushing and transfer medium in all 
!expermments. Pending transfer, the eggs were stored 
at 10°-16° O. for 20-45 mm. To date, eighteen eggs, 
comprising four 2-cell, four 4-oell, four 6-cell, five 
8-oell and one 12-cell, have been transferred to the 
Fallopian tubes of seven does which had been mated 
with a vaseotomized buck 2-114 hr. previously. 
Four to five days later the rabbite were lulled and 
the eggs recovered from the uterus (four cages) or 
the Fallopian tubes (one case); in the remaming 
two does, none of the five eggs transferred was 
recovered. Out of the exghteen eggs transferred, nine 


acteristic oolour and density of the ooplaam. 

The two 6-day blastooyste were re-transferred to a 
non-pregnant ewe in which ovulation had occurred 
ax days previously. When this anmal was killed 
sixteen days later, two normal embryos were found 
(Fig. 4). One morula was also re-tranaferred to another 
recipient ; but no trace of it could be found at 
autopsy 18} days after transfer. 

It is concluded that sheep eggs oan remain 
viable in the tract of the rabbit for a 
period of not leas than five days, and are capable 
of developing from the 2-oell egg to at least the 
8-day blastocyay stage. The deposition of the 
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mucin layer on the transferr 
sheep eggs appears not to int 
fere with their subsequent develo 
mant. 2 

Our reeulta rb t 
view that the species differenc 
which exist m the rates of cleava 
are inherent in the eggs*'; th 
also provide same evidence agair 
the suggestion that the success 
interspeoifle ovum transfer is 1 
lated to the ability of the spec: 
concerned to bybridiz.e*. 

It s hoped to develop the eg 
transfer technique outhned abo 
as & means of testing tbe viabil 
of sheep eggs in the early stag 
of development. Moreover, t 
use of the reproductive tract 
the rabbit as an ‘moubator’ mu 


These experiments form part 
the investugations on ovum phys 
logy bemg oarned out at ti 
Agricultural Research Counoil Ur 
of Reproductive Physiology az 
Bi i 


Unit of Reproductive Physiology 


and Biochemistry, 
Huntingdon Road, 
Cambridge. 
April 28. - 

1 D. F., J. Agrio. Soi., 99, 874 (1949 KM. C., J. Ba 
Yo 114" 107 (1980). Vus N lees dock i 
Q4 iue inpr, dE ie GE MEI. gar 
(1064). Adams, O. H., Proc. Dri ‘Soo. Anies. Prod., 07 (TOM 

1 Warwiok, B. L, and Berry, B. O., J. Hered., E0. 397 (1049). 

Beatty, Bap. Zool., 195, 00 (1054 


Plasma Globules of Salmonella enteritidis 
arising under the Influence of Penicillin 
and their Reversion to the Original 
Bacillary Forms 


CHanaas in the behaviour of Salmonella enteritida 
var. danyss have been studied by the agar bloo 
method and recorded microcmematographically. 

Under the inftuence of 830-40 1.0. of peniocillir 
the bacteria increase in length (Figs. 1—4). Thea 
elongated bacteria develop a spmdle-like swelling a 
the middle of the body (Fig. 5), which burwte afte 
some time, discharging ite contenta (Fig. 6). This 1 
followed by the di tion of the elongated fila 
mentous forms, some parte of which become swrollei 
and liquid. At this time the pulsating liquid materia 
from burst spindles and disintegrated ta sub 
divides mto mmor globules (Fig. 7). 
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igs. 1-7. Pla bules arising on exposure to Figs. 22-98. Reversion through Intermediate forms whieh arose 
EU. process. ce E^ ea wieclnt angi fom ABE EQUO eee eee ee 
exposures wally 


The forms arising in the course of exposure to 
penicillin were gently washed with serum broth on 
the coverslips and transferred to penicillin-free blocks 
to be atudied for regeneration. The following 
observations were made. 

The remains of the rods did not regenerate, but 
the smaller protoplasmic globules developed, as 
shown in the photomicrographs 8-21 and 22-28, 


originating fram one and the same globule apparently 
differ in their significance. 
The full report of this work is to be published in 
Acta Biologioa Hungarica. 
J. VADÁSZ 
I. JunAsz 


Institute of Histology and Embryology, 
and Institute of Microbiology, 
University Medical School, 
Budapest. 


Origin of Man 


OnowAN! suggeste that the high une acid oon- 
centration in the blood of human beings and anthro- 
poids, as compared with other mammals, may be & 
cause of their intelleotual development. He holds 
that uric acid has the same stimulatory effect on 
the brain as caffeine and theobromme. 

This hypothesis can be tested. Normal human 
plasma oontems about 40 mgm./litre of uric acid. 
Since the methylpurines are stimulante, the effect 
i of uric acid cannot well be maximal. The condition 

paral a ‘al of hyperuricwmia, in which the plasma urio acd 
Doo T aA tates betes Real que App 19 Taised to about 80 mgm.[litro on, an average, is 
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genetically determined, and sometimes gives rise to 
gout. It seams to be present in nearly 1 per cent of 
adult Americans. 

If Orowan's hypothesis is correct, two conclusions 
follow. Hyperuricasmics are on an average more 
intelligent, or at least leas susceptible to some kinds 
of fatigue, than others; and & given dose of methyl- 
purine has leeg effect on them. It is & good rule not 
to accept a hypothesis until such tests of ita validity 
as oan readily be made have given results confirming 
it. I think, therefore, that until hyperuricexmica have 
been studied in this way, Orowan’s hypothesis should 
be regarded as provisional. If, on the other hand, 
hyperuricmmios are found to differ signifloantly from 
the rest of us in their mental processes, it will prob- 
ably be accepted as an important contribution to 
the theory of evolution. 


University College, 
Gower Street, 
London, W.O.1. 


1 Orowan, H., Nature, 175, 083 (1065). 


J. B. 8. HALDANE 


The First Australopithecine Fragment 
from the Makapansgat Pebble Culture 
tratum 


Dunia October 1954, Mr. O. K. Brain! discovered 
128 trimmed, utilized or damaged stones m situ in 


the 18-ft. red, vel-beering, sandy layer 25 ft. 
above the grey breooia at 
the Makapanagat rks site. Of these, seven- 


e va ey pao cU Ee De 
undoubted Developed Kafuan artefacta, fifteen being 
of deeply leached dolomite, one of vein quarts and 
one of dark grey quartzite. 

The generous financial assistance afforded to Prof. 
van Riet Lowe and to me by the Wenner-Gren 
Foundation for our separate pro- 
gremmes in Makapansgat Valley 
has enabled us to pursue & joinb 

programme at the Limeworks site 
this year. So of the dump 
was resumed in by Mr. 
-~ Alun R. Hughes, and in the follow- 
ing month he was jomed by Mr. 
Revill Mason, assistant archwologist 
in the Union Archwological Survey, 
to initiate a systematic excavation 
of the Limeworks Oone, an immense 
conical block with a basal diameter 
of approxmately 150 ft. the 
oollapse of which subsequent to 
the earlier mining operations had 


exposed in the cavern overhang the 
stratifloation rted Brain 
(loc. ott.). Père E. L. Boné, of the 


University of Louvain, and Mlle. 
Buranne Jean, of the Musée de 
]'Horame, Paris, also assisted in the 
work during Ápril. 

These fleld-operations have re- 
sulted in the recovery of several 
thousands of pebbles, the artefact 
content of whiol will doubtless 
form the subject of further archmo- 
logical oommunications. The 
purpose of this interim communioce- 


(3) The same two 
tion is to announce the recovery s x 
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from the pebble bed of several fossil fragment 
including & single elephantine enamel plate, fo 
small pieces of a long bone of some largo mamm 
such as elephant or rhinoceros and, moet importar 
a small right australopitheoine i fragme 
found on April 80 by Mr. Alon R. Hughes. On 
4 om. x 2:5 am. x 1:5 om. in aize, it neverthele 
comprises two considerably damaged (first and secon 
“molars and the tip of the buocal second premolar ro 

These teeth are so grossly damaged that, of t 
occlusal surface, only about two-thirds of the fl 
and about one-third of the second molar are preserve 
and the disto-buooel root of the second molar 
only represented by ite impression: hence both pu 
cavities are widely exposed. The remains of t 
occlusal surfaces have also suffered attrition almc 
to their roots ; so it is impossible to assess the natu 
of their cusp pattern even to the limited extent th 
could be diagnosed in the second adult palate 
Australopithsous prometheus* of still more advano 
age previously extracted from the grey breccia itse 

` That A. promstheus specimen from the grey brecc: 
however, displaying comparable and even mo 
advanced attrition, having & rather similar ro 
exposure and ing from the same Limeworks si 
though from & lower and different stratum, h 
afforded an indispensable means of comparing tl 
mutilated, but none the leas identifiable, maxilla 
fraction (see Figs. 1 and 2). 

The probable crown dimensions (M1, 14:0 x 14- 
M2, 14°25 x 15-0) of these mangled molars oa 
pare reasonably well with those found for t 
corresponding teeth in the second (? fema 
promethean pelate (M1, 18 x 14; M2, 14 x 16 
those in the firat female promethean palate’ we 
somewhat smaller (M1, 12-5 x 12-8; M23, 14 x E 
Morphologically, the only gross detectable diver 
ences from the A. prometheus teeth are that t 
distmot grooves on their single palatal (or lingu: 
roota are broader and shallower on both the mola 





view of right maxilla of Australopitheous promethous ( 
Makapansgui with tho first and second premolars 
the broken and second 


from the medial or palatal) aspect 
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the fragment fram the pebble stratum than on 
ose in the second specimen from the breocia, 
d that the roots of the teeth in this pebble stratum 
iétralopttheous are and more 
bust. From: his extensive range of comparative 
ene material from Sterkfontem, Mr. 
T. Robinson hag been able to assure me that these 
vergences are within the range of dental variation 

ustraloptthsous : 


ot an ithecine type, broadly comparable 
&nd 
ay have been 


ble for, the concomitant 
‘Transvaal 


RU P ee oe Ore ne Cece ay ARUM 
frica. 
Raywonp A, DAET 
Medical School, 
niversity of the Witwatersrand. 
May 28. 


eun, C. K., van Bist Lowe, O., and (Dert, R. A, Fahre, 178, 18 
Dart, R. A, Amer. J. Phys. Anthrop., N.B., 7, No. 8, 385 (1940). 
Dart, E. á., Amer. J. Phys. Antkrop., N.E. 7, Mo. 2, 187 (1949). 
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Genetic Control of Sodium and Potassium 
Concentrations in the Red Blood Cells of 
Sheep 


RaomwrLY, it has been shown that an examination 


2 be recognized within a breed! oonocentra- 
ion varies inversely with concentration, 
nd determination of the latter allows the two types 


2 be These two have been 
alled potessium' (HK) and ‘ potasium’ 
LK). A number of repeated examinations of 


aggested a genetic variation which has now been 


ivestigated. 

Scottish Blackface ewes were mated with rams of 
bree breeds and were typed together with all &vail- 
ble progeny. Sodium and potassium were estimated 
y flame . Whole blood, which had been 
iltuted 1/500 or 1/400 with distilled water, was used. 
‘he resulta are shown in Table 1. 


offspring (B 
nd those (rams (i)-(vi) the remainder) leavmg 
othing but LK offspring whatever the phenotype 
f the ews. HK rams when mated to LK ewes 
roduced both kinda of offspring, but mated to HK 
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Table 1. Rap BLOOD ONLL TYF OF PROGENY FROM Marinas OF 
Rams PHENOTYPES 


ano 


Petey IH CO 


1 
3 
1 
1 
1 
1 
* 
8 
4 








. Is appears that HK is a 
and LK rams may be either 
homozygous or for a gene affecting the 
electrolyte type of red blood oell. These results do not 

provide much information on the segregation of the 
gene, the most informative matings being those of 
heterozygous LK rams with HK ewes. Taking only 

sibahips with et least one HK member, there are 9 LK 
to 8 HK animals.. This ratio is biased due to the 
exclusion of which by chance contained no 
sired by & heterozygous 


mediate type found by Kerr. 


Agricultural Research Oounsil 
Animal Breeding Research Organisation, 
Edinburgh. 

March 16. 


1 Fans, J. YV., Neture, 174, 931 (1964). 
1 Kerr, B. E, J. Diel. Chom, 117, S87 (1937). 


‘Homing Instinct’ In Sea Trout 


Lrrrum is known about the ‘homing instinct’ in 
see trout. Lamond? gives several interesting examples 
ee ee oM Lester 

game tributaries of rivera flowing into 
Lo Lamond ang Nalli haa recordad aimilar sesulle 
for ses trout in South Uist. There, two sea trout 
marked in small lochs were recaptured the followmg 
year in the lochs in which they had been marked, 
and another was rec& after an absence of two 
years, again in the in which it had been marked. 
In each case the sea trout had turned into a minor 

i tei pera E Nene ich an 
While tagging sea trout in some of the spawning 

burns of the River Dee, Aberdeenshire, 

November 1954, six tagged sea trout were reca 
in three of these burns. Hach of these was recaptured 
in the same burn as that in which itead been tagged 


> transfusion from an Le(a+b 
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almost exactly twelve months previously. Two of 
these fish were recaptured on the same stretch of 
gravel ag that on which they had bean captured the 
previous yeer;; both were half-spent females. Al 
identifloations are supported by scale examinations. 
No, instanoe oocurred of the recapture of a sea trout, 
tagged in 1958, in & different spawning burn the 
following year. 

These observations suggest that sea trout return 
to their native stream and that they spawn at 
D Mi Veet Conn Vents 


. M. Semana 
Brown Trout Research. ib Laboratory, 
Faskally House, 
Pitlochry. 
March 15. 
Tamond, E., “The Sea ae erm Natural History” (Bherrati 


"Mall, G. H., Fisheries, Scotland, Salmon Fisk., 1689, 4 (1029). 


Transformation of the Lewis Groups of 
Human Red Cells 


Iw general, the blood-group antigens a to 
form a permanent part of the human red wn vivo ; 
they persist throughout the life of the oell not only 
under normal conditions, but also after transfusion 
into the circulation of a recipient with a different 
set of antigens. Moreover, antigens characteristic of 
the recipient do not appear upon the tranafused oells. 
These statements have been shown to be true for 
the ABO, MNS, Rh, Lutheran, Kell, Duffy and Kidd 


so far defled precise genetic analysis, and the gene 


controlling it may not be allelio to that for Le*. The 


shown in Table 1 
Table 1 
Red cell aggiubination - - Lewis cabstances 
with m serum 
anti-Le anbsi-Le le Iè . 
+ - + - 
- T: trace + 


Grübb and Morgan! first showed that the Lewis 

substances are present in secretions and serum, and 
Grubb‘ suggested that the Lewis antigens are prim- 
arily tissue antigens. A blood-group antigen showing 
somewhat similar behaviour is found in cattle—this 
is the J system: the J substance is present on the 
red cells and also in the serum. Stormont’ has 
shown that J-negative cells acquire J substance from 
the plaama $6 vivo and tn vitro. It is known that the 
Le reactivity of the red cell diminishes after repeated 
vashing*, and Brendemoen* showed that the wash- 
ings i ited anti-Le$ serum. 

It was thus of interest to see whether the Lewis 
red cell antigens were changed in vwo afber trans- 
fusion into a patient of different Lewis group. A 
—) donor was given to 
a patient of group Le(a—b+). When the two kinds 
of blood m a post-transfusion sample from the 
patient were separated (by differential RA agglutina- 
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tion) the donor's cells were found to have beoor 
Le(a 4-b 4-). 

The transformation can be reproduced i vè 
Tho results of mixing group A, red cella and plam 
of different Lewis otypes are shown in Table 
1 volume of red oella to 10 volumes 
heparinized plasma (oontaining tonryomn a 
terramyoin) were continuously at 35° 0. T 
plasma was renewed every 24 hr. 

Tablo 2 shows that Le(a+b— ) cells, after 24 ] 
in Le(a+b+) plasma, have become Lela+b+ 
Le(a—b--) oells in Le(a--b—) plasma have a 
become Le(a--b--). (The-results were the same’ wh 
O oells and plasma were used.) It was furtk 
observed that after three days Le(a+b—) a 
Le{a—b+) oells lose their antigens to Le(a—b- 
plasma, while the Le(a—b—) oella can acquire eith 
antigen. 


Table 1 TungrI0NS OF Rap BLOOD Canis wrre Lewis ATI 
AFTER INCUBATION IN PLASMA FROM DIFFERENT DONORS FOR 241 








expreesion of the system is to be found in the seru 


antigens. 
We wish to thank Dr. W. M. Davidson, of King 
ors Ep ar for sending blood from petien 
been transfused. 


Joan B. Staats 





Colour Anomaly, the Rayleigh. 
Equation and Selective Adaptation 


‘Bo | ago as 1878, von Kries' reported thi 
te fail to colour matches. "Th 
in 1934 by Prof. W. I 
i cervo nie oe AER Muta 
above about 15,000 tons, do upset colour matches 
Wright considers breakdown aë glare interisitic 
to be due to radical photochemical changes. G. £ 
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th intensities within the normal range—has import- 
t implications for theories of oolour vision, and 
particular for' the explanation of the Rayleigh 


rr ce iu 
After adaptation to green light, both flelds 
the match again remaining true. In 
two protanomalous and two deuter- 
omalous subjects, it was found that their matches 


e case by Lord Rayleigh, m 1891. 

Now since matches hold after adaptation, although 
bjecta with defective oolour vision require abnormal 
ixture intensities to make ther match, it appears 
at the mechaniam of colour anomaly must be differ- 
+ from that of selective colour adaptation. But this 
ference is not generally made evident in discussions 
| colour vision. 


On a trichromatio theory in which no special yellow 


ht. Not only is the finding that matches do hold 
ter selective adaptation oompetible with a tri- 
romatio theory, ee E ee a 
negate Cee he bli alam igs Bees we penil 
Ilow receptor system otional in the foveal 

the retina. A perie! bold es be 
ulated by the monochromatio yellow field, but 
j;uld be comperatively unaffected by the adapting 
‘ht, if this is red or green. If it were affected, it 
uld scarcely be to produce a shift towards 
d or green, but onty & reduced sensitivity to yellow 
ht, which again would not allow the match to 
id after adaptation. 

The stability of _oolour matohea with selective 


ding (p. Ge. cu) dé when ibd Ah. dase book 
very high adapting intensities, increase 
Sed: Le a always to restore the match, 
| matter what the colour of the adapting light. If 
lective adaptation be supposed to ee 
nsitivity of the stimulated systems (for which there 
a great deal of evidence’) whereas anomaly is 
tributed to abnormal spectral postions of the 
pone ee ee uad 
the fact that colour adaptation does not 
change in colour matches while the an bus oye 
quires abnormal mixture intensities to make the 
atoh. 

We may tentatively oonclude that these facts 
) provide evidence against a foveal yellow receptor 
stem, and (b) suggest that colour anomaly is due 
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response curves, rather than to abnormal sensrtivities, 
or to neural across receptor systems. 

I thank Prof. W. D. Wright, of the Imperial 
College of Science and Technology, Londen, for 
valuable discussions. 


R. L. GREGORY 
EER, Laboratory, 


TENA Cambridge. 
yi stm dnd dn | Phi Une, (Diei AMO) umm 104) 
W W, Soe. 115, 49 i 
MT EE 
* Brindley, & me T a 332 (1965). 


fnr ue Weekes ies oe S M (Oxford, 1947). 
!Wrngh&, W. D., Documents Ophihalmologwg, 8, 1023 (1049). 


Semiconductivity of a Type lib Diamond 


Ir is a common opinion that diamond is an insulator 
ab room temperature. Diamonds are known to oocur 
in two typee!, classified as I and II. In 1952 it was 
suggested’ that I be further subdivided into 
Ila and lib ; type is an insulator with a resistivity 
of about 101° ohm-cm., whereas type Ib is a semi- 
conductor’. Although this semiconductivity would 
point to impurities, I am inolined to the view that 
some type of crystal imperfection may be the primary 
cause. 

In this communication it will be shown that in a 
temperature-range slightly above room temperature, 
type IIb diamonds exhibit conductivity which de- 
pends on temperature, the relation taking the form 
exp(—W/2kT). The energy gap between the im- 
perfection level and the conduotion band (or the 
valence band, as the case may be) of the diamond 
examined in our laboratory was found to be 0-70 eV., 
which is about the same as the energy gap of ger- 
manium in the intrinsic range. This value ie appre- 
ciably smaller than the energy gap of diamonda m the 
intrinsio region, which amounts to about 6 eV. 

The sixe of the diamond, which came from the 
Premier Mine, South Africa, was 6-5 mm. x 2:0 
mm. x 1:0 mm.*. A thin layer of silver was de- 

on two opposite faces (size of each face, 
6-5 mm. x 2-0 mm.) and the stone was then clamped 
between two silver electrodes. A constant voltage 
of 25 V. was applied over the electrodes. The diamond 
was held in & holder which was placed in & furnace. 
Table 1 shows the ture T” abe. at which the 
electrical current through the diamond was measured, 


ee ee al be eee Ona ee 
R in ohms as calculated by applying Ohm's law, 
log R and the value of 1/7 abs. From a graph 
of log R against 1/7 abs. and the formula p = 
A exp W/2kT, the energy gap W was caloulated. In 
this formula, p is the resistivity, A & constant and 
k the Boltzmann constant. At T = 208-8? abs., 
p= 7-1 x 10° ohm-cm. The observations were com- 
plicated by the fact that, on applying the voltage, 
the current roee to an initial value followed by a slight 
drop which was of the order of a few per cent. The 
Boel vane ee ree ene T ee 
this value was used for drawing ph. ct 
Mo ero c ra Bite at nae Suas 

wu Del AMI) Qui M polkricadion pe 


iod peu 

of Table 1 were obtained by starting 
Pre . and gradually increasing the temperature. 
Going the reverso way, that is from higher to lower 
temperatures, a typo of hysteresis was enoountered, 
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the ($T) graph being shifted in the direction of the 
t-axis. This shi amounted to 21 per cent ab 30° O. . 


hysteresis would mean that the electrons are subject 
to a delay factor on falling back into the lower energy- 
level. The original state of the diamond is, however, 
fully restored in the course of time when left at room 
temperature, which shows that the ivity is 
he conductivity 
The diamond oan be used as a crystal rectifier, as 
was veriled by measuring forward and reverse 
current after the stone had been provided with a 
silver layer on the one side and & point contact on 
the other mde. Ab a temperature of 200° O. and 5 V., 
the forward current was 100 mi . the reverse 
current practically nil; ourrente of order of & 
few milliamperes were observed at 125 V. Tho 
extraordinary aspect of the semicondustivity of 
type IIb diamonds is obvious from the fact that some 
of these may carry currents of the order of 10 amp. 
ab 125 V. There is an indication that at such high 
currents permanent changes are produced. - 
We have also verifled that all blue diamonds are 
DP UM. There are, however, type IIb diamonds 
which do not show a blue coloration. The example 
discussed in this communication was slightly brown- 
ish. Two blue diamonds have been spectro- 
chemically, the only impurity element found being 
silicon. hatha vulens iof Wie lad B foc M 
could scarcely act either as a donor or an &ooeptor 
atom. 
Blackwell and Sutherland expressed the opinion‘ 
that the type II diamond is a normal pure diamond, 
whereas all type I diamonds have some impurity or 
imperfection in their structure which would &ooount 
for the anomalies of this type. In a later publication’, 
Sutherland, Blackwell and Simeral gave further 
evidenoe of the perfection of type II, based on 


HH i ae om Our semi-conducting 
i in view of its transparency in the ultra- 
violet, would be of type ILS according to Sutherland’s 
nomenclature; but it is not & perfect crystal, nor 
is 16 @ chemically pure diamond. 

Lark-Horovitz and co-workers have shown that 
lattice disorder may produce p-type conductivity, the 
lattice defects acting as acceptors’. James L. Brophy, 
who examined the effect of a blue eemioonduot- 
ing diamond, has informed me (private communioa- 
tion) that the sample was p-type over the antire 
temperature range — 40° to 60°C. He established 
an activation energy of 0-85 eV. as was also‘ 
found for the diamond examined by Leivo and 
Smoluchowski"*, ` f 
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I thank Industrial Distributors (1946), Ltd., j 
making the diamond available, and in partioular X 
E. T. 8. Brown, whose sti ing interest in reeoa: 
on diamonds is gladly acknow I am & 
grateful for information given by Mr. J. J. Bropk 
of the Armour Research Foundation, of the Ulin 
Institute of Technology, Ohicago. - 


J. F. H. CusrEMBS 


Diamond Research La F 
P.O. Box 916, 
J ohannesb 
May 13 

1 Robertson, B.. Fox, J. J., and Martin, A. W, Phu. Treas. R 
So, A, 83$, 465 (1954). 

* Ousters, J. F. H., Pkysios, 18, 480 (1053) 

* Ousters, J. F. H., Physios, 80, 183 (1054). 
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‘ Butherland, G. B. B. M., Blackwell, D HL, and Btmeral, W 
Mature, 174, 901 (1984), 

* Lark-Horovitx K., Blenler, H., Davis, B., and Pendam, 
Rø., A. hei (1948). Devi ER Ta Y ^ la 
Horovitz, K. and Biegel, B. D. ; Bee. H, 12554 (194 
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Radar and Phosphorescence at Sea 
Tim idea of ship-borne radar stimulating 
escence in the see was first put forward by 
F. G. Baker of MV. British Premier in the Mari 
The next case was tl 


ip'a wake or bow wave. 
the radar was gwito off, the patches near the sh 


ew Guinea. The second officer saw a loom 
on the horizon to the south-west, extendi 


with the reefs, about two 


the screen and to the naked eye, the iluminati 
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ig in lines and patches like sandbanks in an 


qary. 

Vhile the nearest reef in that direction was still 
; miles away, the ship entered the first big patch 
phosphorescence, which appeared to be lib from 
epth of 80 ft., aa the ship pasped over it. The 
o was 2.20 am. and the ship then had to alter 
ree to the westward, to pass China, Strait. 
> break of the ahip’s bow wave showed dark against 
light from the orescence below. There waa 
noticeable increase in rainfall as the ship reached 
area of illuminatian. The wind was light (south- 
b, force two), the air temperature was 78° F., and 
sea was about the same. 

t was necessary here to keep the radar working 
the time, and there was no rtunity to switoh 
off to see whether it was stimulating the phos- 
rescence, which was particularly brilliant, in fact 
te disturbing m the circumstances. My report 
she Meteorological Office was sent to some experta 
England, who received it with understandable 
redulity, especially the picture on the radar 
en. 

The next sighting from the M.V. Malaita ocourred 
months later in the Solomon Islands. At 3 a.m. 
al time on March 4, 1955, when the wind was 
th-weet, force 8, the air temperature 76° F., and 
| pea 84°F., the sky waa clouded with strato- 
nulus and there was some rain in the distance. 
e ahip was three miles off the coast of Guadalcanal, 
water about 400 fathoms deep, and making about 
knota. The first patch of phosphorescence appeared 
w, about & mile distant, and 
king like a breaking reef. The radar was working 
the time. Two minutes later a large number of 
thea & over a radius of about two miles, 
il the ination was so bright that visibility 
the horizon and land was affected. The patches 


phase with each other. On attempting to time 
m, I found that they were flashing im exact 
œ with the beat of tbe ship's engines, 04 per 


1 
lome of the patches were only 100 ft. from the 
D, and we even passed over some which lay in our 
h. Twenty minutes after tbe first sighting, the 
started to lose their strength, and we tried 
tohing off the radar. The patches then faded 
, but reappeared when the radar was switched on 
in. Finally, all the patches had been and 
ches a to have no movement of their 
a, nor did they shbw any trace on the radar 
sen. s 
"he problems involved in the apparent connexion 
ween radar and horescence in the sea call 
some co-ordination between the meteorologista, 
anographers, biologista and radio-physiciste. While 
ia easy to believe that phosphorescant plankton 
id pulsate with the beat of & ship's engines, there 
ms to be no explanation for the observed stimula- 
n of phosphorescence by radar. The echo shown 
the screen is still lees understandable, and has 
y been reported by one ship to my knowledge. 
[here are some strange forms of phi orescence 
sea known as ‘phosphorescent wheels’, which are 
3 of light in the water radiating from a point and 
ating clockwise or anticlockwise over an area of 
> miles or more. These rays of light are curved, 
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are only a few feet wide, and apparently travel at 
something like one hundred knota ; they suggest to 
me the rays which are sometmes seen around the 
aurora borealis or australis. Perhapa the T- 
eacence in the sea is stimulated both by waves 
and by disturbances in the earth’s magnetic field, 
such as ocour on occasions of brilliant &urore. 


Bamrr HinpER 
188 Edinburgh Road, 


Oastle 
New ae Wl 
April 10. ; 


A Reagent for the Detection of Chloride and 
of Certain Purines and Pyrimidines on 


Paper Chromatograms 


Inoraamio chloride is commonly present in mix- 
tures of biological origin and, if not removed, may 
interfere with the identification of the organic 
constituents. A silver nitrate reagent has been 
developed which will detect as little as 1 pgm. of 
chloride ion on & peper 

The reagent is by dissolving 0-2 gm. of 
bromophenol blue in 50 ml. of acetone and adding an 

volume of 2 per oent silver nitrate solution. 
It is stable for one week. Chromatograms were run 
in butanol/acetio acid/water (60:15:25), dried, 
treated with ammonia vapour (to prevent a ‘fast’ 
staining of the lower regions of the paper) and the 
exceas ammonia removed m a current of air. The 
papers were dipped in the reagent and dried at 
room temperature. They were tben rinsed in 
distilled water until the background was white or 
pale blue, and the spots were marked while the paper 
was still damp. 

Chloride, bromide and iodide showed as rose spots 
(Ry = 0-20) which became violet as the paper dried. 
Purines, pyrimidines and other substances capable 
of giving a spot showed up blue. It is suggested 
that the distinctive colour obtained with these 
halogen ions, in conjunction with their Ry values, 
will serve as a ready means of demonstrating their 
presence on & chromatogram. 

After being run on paper as described above, the 
following amounts of various substances could be 
detected: adenine, ee xanthine and hypo- 
xanthine 0°5 pgm. ; ylio acid 1 pgm. ; potassium 
chloride 2 pgm. ; cytoaime 5 pgm. Urio acid, uracil, 
thymine, cytidylio acid and sodium veronal did not 
react. 


For chloride only, the coloured spot was more 
obvious if 5 ml. of the above reagent was diluted 
with 95 ml. of 1 per cent silver nitrate in aqueous 
acetone ; the.silver chloride precipitate on the paper 
adsorbed the dye strongly from thw dilute solution 
and became plainly visible as a roee-coloured spot on 
a pale blue 

It would appear that compounds in the purine and 
pyrimidine series must contain an intact immazole 
ring, or an amino substituent in the pyrimidine ring, 
in order to react. In & hydrolysate of nucleio acid, 

ta revealed by ultra-violet light may be further 
differen tiated by this reagent. 

A silver dichromate reagent hag been proposed 
for the purines! ; but, in my experience, the method 
is insensitive and difficult to apply. A bromophenol 
blue—mercurioc chloride reagent used by Geschwind 
and Li? to reveal proteins after paper, electrophoresis 
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has been found useful in some cases, but it is not go 
sensitive as silver nitrate. 

It is suggested that the reagent might be of general 
application wherever & compound forms an insoluble 
complex with silver. For example, oarbobenrory-B- 
alanine thiophenol ester (a derivative employed m 
peptide synthesis) is not detectable with reagenta 
commonly used, but forms an insoluble complex with 
silver nitrate and appears as a blue spot on a cbrom- 
a With the aid of the reagent, the progress 
of coupling of this ester with an amino-acid can 
be followed by paper chromatography, the oarbo- 
benroxy-f-alanine thiophenol ester spot disappearing 
as the coupling proceeds. 

The reagent thus hag three distinct flelds of 
application: first, in the detection of halogen ions; 
secondly, to reveal spots due to compounds forming 
insoluble complexes with silver; and finally, as a 
sensitive reagent for certain purine and pyrimidine 
compounds. 


T. Woop 
Research. t, 
Bovril, Ltd., 
148-166 Old Street, 
London, W.C.1. 


Origin of Penicillin-resistant 
Staphylococcus pyogenes 

CLABSIFIQATION of strains of staphylococci by 
their reactions to bacteri has been extensively 
used in epidemiological studies of staphylococcal 
infection. Thus three main groups of these 
oan be separated, and strams belonging to eed 
groups have been considered to be unrelated. For 
example, a patient who is infected with a strain of 
one group, when later found to be infected with a 
strain onging to another group, is regarded as 
having suffered a second infection from e different 
gouroe. ; 

The present high prevalence of penicillin-reaistant 
stephyloooooi in the community, associated with the 
extensive therapeutic use of this antibiotio, is believed 
to be due largely to their selective spread associated 
with suppression of the sensitive strains. The fact 
that the majority of antibiotic-resistant strains 
belong to phage group III and the majority of 
sensitive strains to groups I and IT might seam to 

this view". 

alternative view is that antibiotio-resisbant 
strains originate by mutation from sensitive strains 
under the impact of the antibiotic during treatment. 
If this ia so, one would expect the distribution of 
resistant strains between the various phage groupe 
to be the same ag that of the sensitive strains, 18, 
the majority would be of groupe I and 1I; but this 
ia not the case. However, Barber and Whitehead? 
found tbat antibiotio-sensitive strains of group MI 
tend to become resistant to penicillin more 
than strains of other groups, and this might afford 
an explanation of their preponderance. Another 
explanation is suggested by the results of the follow- 

ing experiments involving the production of anbi- 

bioto resistance én vitro. 


itive Staphed : 
from single colonies. ‘The cultures were exposed 
to penicillin hy growing them on the surface of 
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nutrient agar plates containing various oonoentr 
tions of the antibiotio. After incubation, these plat 
Se a ee ore mob we 
resistant to penicillih. first, and most frequer 
was a relatively slow-growing, unpigmented colon 
and cultures from it produced no penicillinase n 
did they show any change in phage Penioilli 
resistant variante of this type have obtain 
in vitro by many other investigatora, but do n 
appear to oogur in vivo. The second, lees- 
type of vanant gave oolonies which were 
opaque and pigmented ; they produced peniocillinas 
and the majority belonged to phage group ILL ew 
when their antibiotic-sensitive parent cultures b 
longed to groupe I and II. A disce n plage oy) 
thus occurred in association with the soquiaiti 
of eb piece and this may explain tj 
preponderance of resistant strains 
group ILL. 

If this change oan also occur tn vivo, the develo 
ment of antibiotic resistance within the mdivido 
patient during treatment must be considered as 
more frequent occurrence than hitherto believed. 


J. O. Gourp 
Bacteriology Department, : 
Univeraity New Building, 
Teviot Place, 
i 1. 
March 19. 

1 Fosio, M. H., B. N., and B., Astibtoties 
Ghemaiarapy, € a G06} J aree z 
Hod., 44, $17 Uo Sing Band meme T a 

' end. M ` Soand., Ply (1984). ' 
t Barber, KL, and J. IL ML, Brit. Med. J., il, 565 (104 


Quercetin Glucosiduronic Acid 
from the French Bean 


Toa monogluooeiduronio acids of polyhydrox 
flavonea, for example, chrysin, baicalein and scout 
larem, that have been isolated from plant materi 
occur chiefly in the genus Soutslaria!. These ha 
been shown to be §-p-gtucopyranuronides with 
high affinity for animal tissue f-glucuronidax 
Recently, & conjugate of apigenin with glucuror 
acid has been found in the flowers of Eri. Onna 
French beans (Phaseolus is) have rte 
to contain a glycoside ich on &oid h; ly: 
yielded glucuronic acid and & flavone that appear 
to be quercetin; this has been confirmed and t 
compound has been found to be & substrate {Í 
8-glucuronid&ae. 

The beans (var. Prince: other varieties yield 
muoh less product) were cultivated in Aberdeenshi 
and collected just prior to flowering. Extraction 
the leaf by the method previously described yield 

gtucosiduronio acid, melting point 190-19 
(oorr.), [a]B — 50° (o, 1 in 50 per cent aqueo 
pyridine) for the anhydrous product. After bei 
recrystallized from water and dried at 100° in vao 
lost 7-2 per cent in weight, correspondi 
11H4401,2H40 (found for the anhydrous produc 
O, 52.9; H, 3-9; oelc..for 0,,H,,0,,: O, 52- 
H, 3-8 per coent). The yield was 0-25 per cent oft 
dry weight of leaf. 
Hydrolysis with & mouse-liver -glucuronide 
5-2, or wi 


plu in acetate buffer at 

aqueous sulphurio acid (10 per cent w/v), yield 
quercetin, melting pointe 800-303° and 804-30 

Grover respectively, ‘after recrystallizatian fro 


the 
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ru E In the enzymio hydrolysis, 10 mgm. 
uronic acid yielded 4:2 mgm. 
una MS incubation at 88°, correspond- 


ihentio quercetin when treated with anhydrous 
lium acetate and acetic anhydride yielded identical 
ita-acetates, melting pomts 101—192? and 193-194° 
Tr.) . Examination of the ultra-violet 
xtral adsorption in ethanolic solution showed 
sorption maxima at 260 and 361 my for queroetin 
icosiduronio acid, and at 256 and 378 my for 
Determination of reducing sugar showed that the 
rymio hydrolysis was strongly inhibited by a boiled 
woosaccharate solution (a 2:5 x 10-* M solution 
xed 70 per cent inhibition of the hydrolysis of a 
5 x 10 M quercetin gtucosiduronio acid solution), 
oving that the le enzyme waa f-gluc- 
snidase and thus the glycoside has a p-p- 
loopyranoside structure’. The value of Km, the 
sociation constant of the enzyme-subsirate com- 
xx, for quercetin gluoosiduronio acid was determined 
lirectly by its action as a competing substrate in 
> hydrolysis of phenolphthalein glucuronide by 
yuse-liver B-glucuronidase. Mean values for Kg of 
) x 10° M at pH 4-5, and 9:8 x 10° M at pH 5-2 
re obtained—that is, similar to the values found 


When tested by the procedure of Levvy, 
:8 no evidence of the existence in the leaf, root or 
>t nodules of the French bean of an enzyme 
Beare ee ae pees Bee 
pH 4-5. 


Agtyoane | Positions of nuclear | Source of gincosiduronie acid 
hydroxyl 


in flavone 











' In this 
muo acid has 


the 
to be demonstrated. 
It is interesting to note that a few plants are able 
synthesize hetero-glucoaiduronic acids akin to 
oee excreted by animals. The structural similarity 
m ee ee 
besa case of apigenin ghucosiduranic acid, the 

bon th ges hee ba Goan 
nak of the flavone nucleus’ ; it had previously 
en suggested’, from indirect evidence, that “this 


tellarein. 
I thank the North of Sootland College of Agriculture 
: cultivating the beans used in these experiments. 


C. A. Manan 
Rowett Research Institute, 
Bucksburn, 
Aberdeenshire. 
š March 8. ] 
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“Adult Education” 


Tum main theais of the article on ‘Adult Education" 
which appeared in Nature of May 7 (p. 783) seems 
to be that the present weakness of the Workers’ 
Educational Association is largely attributable to the 
activities of “a few universivy extra-mural depart- 
ments [which] found that it was ammpler to arrange 
i ing altogether with the services of 
This is not in accordance with 


one, 

with W.E.A. branches, and the exception ( 

wyth) has never done so. Some make rather leas 
provision than they did a few years ago; but the 
reasons for this are not ae simple as the article in 
Nature suggests. It is certainly not the case that this 
change has come about through the deliberate action 
of any extra-mural . Although no depart- 
ment would now concede to the W.E.A. the exclusive 
right of interpreting ite university to the people as 
& whole, departments still look to the W.E.A. to do 


vision through the W.E.A. and the appreciable in- 
crease in extension ; but rt is very indirect. 
The rebirth of the latter, which is one of the out- 
standing features of post-war development in adult 


- education, is due chiefly to the discovery that, for 


extra-mural work of a certain kind, there is a public 
which the W.E.A. is unable to reach. This consists 
of people who have had a good secondary or even a 
tertiary education, to whom the “education for social 
purpose”. of the W.E.A. makes no appeal. Some 
members of tbis publio wish for provision which will 
widen or refresh their profeesional education ; others, 
whose full-time education was very highly specialized, 
wish to study (at a level suited to ther abilities) 
subjecta which they had to leave aside in their 
college or university days. It is surely not improper 
for extra-mural departments to try to satisfy the 
needs of this lio. Yet ib would seem to be so 
according to article in Natures. 
University extension designed for ite new public 

is said to be provided directly by extra-mural de- 

“laid an" is the term used m the article. 
If this statement is intended to imply that extra- 
mural departments normally prepare their extension 
programmes in the light of coolly calculated market 

and then proceed, by high-pressure sales- 
manship, to sell to the public what they have devised, 
it is very wide of the mark. Before amy programme 
is drawn up, many interests are consulted—pro- 
fessional, scientific, religious, eto.—and in promoting 
classes and courses there is the closest co-operation 
with & great variety of bodies representing pro- 
spective students. lt ia wrong to that pro- 
vision, other than that through the W.E.A., is devoid 
of the voluntary principle. The recent growth of 
extension provision in science, to which Dr. H. D. 
Turner’s article in Nature on ''Soienoe and Adult 
Education” (January 22, p. 142) refera, has been due 
almost to close collaboration between the 
officers of extra-mural departments and voluntary 
bodies especially interested in science. 

: A. J. ALLAWAY 
Department of Adult Education, 
University College, 
Leioester. 
June 21. e 
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APPLICATIONS are invited for the following appolntmen 
before the dates mentioned : E Bor 


DEXONFTRATOR IN BOIL BOIENCE— Tbe Registrar, Collage, near 
Ashford, Kent (July M). wre 
College, Gower tet London, W-0-1 (July 38) ae os 
cumeisray the. Dean, Bi, Thomase or CREE AD Bro- 
rre andis om : 
ASSISTANTS (2 ) (preferably with an honours degree in bacteriology, 
or E gut ea) ee r OF DAOTERIGLOOT, 
i ct unda eats 


(July 80). : niil 

botany) x E liege and Bas, of Boon 
^ ASSISTANT LECTURERS IK me as oy No Eo S 
College of Selence and 


MET 
with Adoos ond degree and some teaching 
f t Os—TIhe Prinmpal, Heriot. Watt College, 


Aat Aray (wiih à A.R.LO., or quali- 
DOM) $o: Tork on plans. bi sud ih pericula, a pis- 
y 


+- Divisional, Ohler, Beni, National 
Ooa. Doan, Normer Ot- ana O- Diran). Ine ee OTANG 


nw DEPARTEEET AXD AL 
HxgnrxwxING—JO!nt Olerk to the University Oourt, Queen's College 
Dundes (September 15). 


OHAIR OF AXATOXY ab the Untveralty of Oa Boukh Africa 
—The , Association of Universities of the thh Common- 
wealth, 86 Square, London, W.0.1 (Cape Town, September 17). 
ASKINTAWT, Grade A m a mood METTE ) FOR MATHE- 
MA'TIOS— Clerk to Routh 

College and Behocigt Art, Longhridgs Road, 
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LECTURER (wi 


ASSIETLMT or equivaleni qualifies tion 
ergo repel Rc aes cana ge plica 
national oeriificate— Tbe Registrar, Medway College of 
Maidstans 

foer and Amsisia 


NMNGIEXERS and PHYSZIOINTS, Hrpertmental Officer 

Mime] Oficer tn Royal Naval Solentiflo Service Hxper 
Portamouth and Weymou 

S DA OA. RE 

ai etna, "and Segni 

treet, London, B.W.1, quoting AZ14/5A, 

TO TRAGH PHYSIO8 and some OHNWINTERY—The Director 

stadia The Nantoal Oullses. Pu 

(0 in iatou] 
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Publicati de T'Institat National Agronomi 
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Prof, L. Helli Pp. 43 Institut ational pour Ht 
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o. 1 (March, 1965). 


American of Natural History. VoL 10 
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TRANSPORT POLICY IN GREAT BRITAIN 


I is now more than two years since the Minister 
of Transport, then Mr. A. Lennox-Boyd, stated in 
e House of Commons that to delay an extended 
ogramme of major road improvements in Great 
‘itain, would cause serious damage to the economy 
the country. At that time the total Exchequer 
pendriture on the schemes to be authorized in the 
xi three finanaial years was not to exceed £50 
ilion, and no major reconstruction schemes to 
westal] serious damage to our economy were con- 
«plated. Within two yeara, however, the Govern- 
vent was forced, almost simultaneously with its 
vans for reoonstruoting railways, to formulate plans 
x expending £147 million, spread over four yeara, 
a roads, together with an average of about £117 
ilion per annum. 

The plans announced by Mr. J. A. Boyd-Carpenter 
x February 2 provided for new motor-waya from 
ondan to Yorkshire and from Preston to Birming- 
am, but at a date still unspeoifled. A start was to 
3 made with a crossing of the Firth of Forth, though 
1e decision between & concrete tube moored to its 
xl, estimated to cost £5-5 million, and a bridge 
eating £15 million had still to be made. A new high- 
wel bridge over the Manchester Ship Canal was to 
3 built aa part of the Manchester outer ring road, 
ad there were & number of subsidiary and very 
veful improvements to be made to existing roads; 
xb there were some notable omissions, such as the 
evern scheme and the Tamar bridge. It was also 
nnounced that the Government was prepared to 
onsider charging tolls where appropriate. 

There was no indication in Mr. Lennox-Boyd’s 
satement that the Government ia ready to tackle 
oad reconstruction with the urgency that, on its own 
howing, is required, and the merits of the individual 
themea do not suggest that reconstruction ia being 
lanned as a whole; rather it seems to be & serios 
f piecemeal improvements. The plans made on 
aper give no sign of comprehensive policy, or that 
he old tradition that roads are a local responsibility 
| being combated. The Minister of Transport is 
till directly responsible for little more than sight 
housand miles of road out of more than 180,000 on 
hich publio money is spent, and to more than half 
he total mileage of roads in Britam the oentral 
overnment contributes nothing. Road construction 
od efficiency thus depend largely on the enterprise 
nd vision or indifferenoe—and on the reluctance or 
rillingnees to spend local rates primarily to benefit 
hrough traffüio—of nearly 1,800 local authorities. 
Schemes for 340 miles of new motor roads which 
fr. Lennox-Boyd’s successor as Minister of Transport, 
fr. Boyd-Carpenter, announced on July 5 as a 
rst instalment of the Government's plans the day 
fter the Road Traffic Bill had reoeived its second 
eading in the House of Commons show, therefore, a 
reloome advance. Nevertheless, they scarcely 
leasure up to the urgent need during the next 
wo decades to spend more of the national income 
pon roads and such facilities as bridges, fly-overs, 


eto, designed to inerease the effloiency of roads and 
their adequacy to the traffic they carry. Although it 
is expected that all the new motor roada will be 
completed within ten years, and that a start will be 
made on all within four, it will still be nearly ten 
before the major projects are complete. Inclusive of 
land purchase, they are expected to cost on average 
about £250,000 a mile. Includmg eeven by-passes 
totalling 84 miles and oosting some £20 million, tho 
total cost is estimated at £85 million, and by 1959 
annuel expenditure on roads will run at about £50 
million & year. 

The two motor-ways specifically deeoribed by Mr. 
Boyd-Carpenter are e first section of fifty-three miles 
of the London—Yorkshire motor way between St. 
Albens and Dunchurch, near Birmingham, and one 
of 04 miles between a point north of Birmingham 
and the Preston by-pass. The by-pass roads will be 
built to motor-way speeifloations, and the Ministry 
haa endeavoured to incorporate the lessons of 
Continental and American experience. The London- 
Yorkshire motor-way will have six fly-over junctions, 
at four of which it will be joined by alip-roads to a 
roundabout built above or under the motor-way on the 
level of the existing road, and there will be no access 
to the motor-way exoept at theese pointe. Parking 
will be prohibited except in lay-bys, and although it 
is expected that the acquisition of land and other 
preparatory work may take up to two years, there- 
after the work should go ahead quickly. It 18 antici- 
pated that the lines of the new roadways will be 
indicated precisely in September. 

Mr. Boyd-Carpenter’s statemant indicates that the 
Government is drawing on the full range of technical 
experienoe of other countries aa well as on the 
knowledge placed at ite disposal by the work of the 
Building Research Station (Department of Soientific 
and Industrial Research). The timing of the pro- 
gramme, however, scarcely suggests that the Govern- 
ment is alive to the urgency of the task of matching 
what is largely an eighteenth-oentury road system to 
the needs of mid-twentieth oentury trafflo, or to the 
speed of construction made possible by the recent 
great advances in the moohaniration of road con- 
struction. The civil engineering industry has stated 
categorically that materiale and skilled man-power 
for doublmg the size of the present programmes aro 
available. Admittedly these resources cannot be 
deployed until the surveys involved and acquisition 
of the land required have bean completed ; but thas 
is a further reason for planning on a larger scale, Bo 
that the full technical resources available can be pur 
into operation immediately the more time-consuminz 
operations of survey have been completed and legel 
problems settled. 

That makes it the more imperative that tks 
Government should now detail ita plans for road 
construction and improvement as part of a nation) 
policy for roads, which itself forms part of an even 
larger policy for transport, taking full account nct 
only of rail transport but also of she contributicn 
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which other forms of transport such as-canals and - 
aviation, including helicopter services, oould bring to 
the alleviation of congestion and use of the roads. 
The recent railway strike ahowed that there ia still 
a good deal of trafflo that could go by road rather 
than by rail, and that the fullest use was not yet 
being made of available road services, disregardmg 
the oongestion which retards their efficiency. It 18 
no leas true, however, that much heavy traffic goes 
by road which does not contribute in proportion to 
the damage it does to road surfaces, or the congestion 
it causes, and which from the national point of view 
should go by rail. Further, as was remarked in the 
House of Commons, the high oost of transport is 
already encouraging private transport instead of the 
use of publio transport to an extent that increases 
congestion and makes the publio service vehicles 
stil lees remunerative. 

It 15 for such reasons that the plans announoed by 
Mr. Boyd-Oerpenter are disappointing, though they 
might have been more acceptable had they been 
presented as part of a comprehensive plan and 
accompanied by unmistakable evidence of a sense of 
urgency and of determination to grapple with the 
issuea with imagination and energy. Much of the 
criticism of the Road Traffic Bill arises from e similar 
cause. As Mr. Boyd.Cerpenter quite rightly said in 
concluding the debate on the second reading of the 
Bill on July 4, it is only intended to embody that 
part of-& policy which requires a change of the law ; 
but he gave little indication that the Government 
has thought out the comprehensive policy implied 
by his remarka. 
~ The Road Traffic Bill embodies some good features 
which did not receive due recognition in the debate, 
notably in giving the Government power to start 
experiments in traffic control and in dealing with 
congestion. Essentially it is a measure designed to 
increase road safety and to reduce cong$etion, and in 
introducing the Bill, the Joint Parliamentary Beoro- 
tary to the Ministry of and Civil Aviation, 
Mr. Hugh Molson, claimed that it rested on the three 
determinanta of road safety stressed. by the Depert- 
mental Committee—the application of technical or 
engineering skill, education and enforcement. It 
embodies indeed, aa the Minister himself claimed, the 
major part of the Government's policy in respect of 
congestion and of road safety, and he made the 
important admisaion that the major road programme 
assumed that there would continue to be a very 
great expansion in the number of, vehicles on the 
roads of Britain. By 1980 there will probably be four 
times the number of private motor-cars on the road 
than there were in 19038, and twioe the present number. 

Accordingly, it w the more important that bed, 
dangerous and incompetent driving should be 
penalized severely, because in the future dangerous 
at present; it is from this point of view that the 
penal provisions of the Bill are & subsidiary part of 
a major road programme. As such, however, they 
appear to be open to two criticisms. The root diffi- 
eulty with driving offences is the present’ uneven 
administration Of the law. To remedy this may well 
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be essentially & matter of public education ; but ti 
(debate on July 4 indicated that the- Governme 
would receive plenty of support if withdrawal of 
driving lisence were made an automatic consequem 
in any conviction for dangerous driving. The seco 
oriticiam relates to the renewal of provisional drivi 
licences. Apart from the question of the number 
competent examiners, some attempt ahould be 
to check the repeated issue of provisional li 
holders who have not attempted to take the te 
The sensible suggestion has bean made that a secox 
or third provisional licence should be made inoree 
ingly expensive for those who have not attempted 
take the test when opportunity has been offered. 

There are two other main pointe of oriticiam 
the Road. Trafflo Bill which were freely expressed 
the debate and to which no adequate answer w. 
given by the Government. The first of these is 
relation to parking. The use of parking meters mf 
well be-worth trying; but provision of adequa 
parking space off the streets is a matter of urgene 
which cannot be shelved, even if tt involves a oo 
comitant problem of bringing more traffic into tk 
large towns. Mr. Ernest Davies commented in th 
connexion on the freer flow of trafflo throug 
London durmg the railway strike, which he attribute 
to three factors : the increased restriction on parkir 
in Central London; manual direction of traffic t 
the police; and the acceptance by drivers of il 
necessity for these further regulations and the 
consequent co-operation with the police. 

These matters obviously involve problema: : 
public education and understanding, both of whic 
are important factors in the seoond and more serio 
oriticiam made of the Bil. The. Government hr 
decided for the time being not to make the testir» 
of yehicles compulgory in Great Britain. The pr 
posals to that end embodied in the Bill introduced > 
the previous session. admittedly had serious practic» 
difficulties; but ig & matter involving publio safet 
to this extent, Mr. Molson’s reason for dropping th 


although the Government believed inspection c 
vehicles would reduce the number of road a&ooident: 
if public opinion was not prepared to put up wit 
the additional interference and inoonvenienoe, ib wa 
unwise to try to legislate ahead of publio opinion. 
That is an &bdioetion of publio responsibility whio) 
ought not to be tolerated, and apart from the risk 
to life and limb involved, it deprives the publio c 
the benefit which expert knowledge could contribut 


-to road safety. It may well be that & system c 


inspection of all vehicles is at present impracticable 
but a start oould be made with the inspection of al 
vehicles of more than a specified age. In addition 
the Government, on the evidence before it, should b. 
undertaking a campaign of public education designe 
to secure full support for a more drastic policy at a 
early date, and it should also be seeking the mean: 
by which to implement that policy through th 
provision of appropriate Inspectors. 

Road policy has two mam aspecte, and these an 
not opposed: as 13 sometimes implied. There is th 
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rect of road safety, and there is the economic or 
xiuctive, aspect. Both are social, and neglect of 
her has ahti-social as well as economic consequences. 
ie country oan ill afford the oontinued toll of life 
tich defective vehicles and dangerous driving take 
ek by week, and the Federation of British Indus- 
es and the Trades Union Congress agree that 
proved roads would be the biggest single contri- 
tiofi to higher productivity. 

Road policy is, however, interlocked with transport 
licy generally, and with the larger question of the 
» of land and of urban aa well as rural development, 
d there are implications for local government. 
iat i8 why a series of piecemeal improvements or 
)jeote 1s regarded with distrust unless it 18 
xsented with clear evidence that the wider im- 
cations have been considered. As Mr. Strauss 
narked, much traffic at present on the roads oould 
, and in the national interest should go, on the 
lways, and he also-suggested that expenditure of 
million upon canals might be more advantageous 
an a like or greater expenditure upon new roads. 
Mr. Strauss was undoubtedly right in urging that 
3 possibility of making greater use of canals in 
zure should be an essential part of any study for & 
mprehensrve traffic policy, and the Government 
arly must make up ite mind what action to 
ke on the report of Lord Rusholme’s Board of 
rvey of Canals and Inland Waterways. Some 
loy for canals is essential and any such policy will 
volve expenditure; to neglect this on the excuse 
at we have already to face a plan for modernization 
the railways will involve waste rather than saving 
our resources. 

Inland transport in Britain, it cannot be too 
‘ongly emphasized, must be considered as a whole 
d in relation to the implications not only of 
eniiflo advances in road construction, in electric 
ungport, the diesel engine and the utilization of 
al, but also in relation to the rising costs of solid 
3l labour and the potentialities of nuclear energy. 
ia a problem to which the contribution of the 
entist and technologist is indispensable ; bub it 18 
0 & problem with which the scientist and tech- 
logist are concerned as citizens as well as pro- 
wionally. For that very reason they are the better 
uipped to participate in the task of public education 
rich will be required as part of any comprehensive 
licy if success 18 to be achieved; and they should 
io be qualified to help to keep the discussion of the 
‘ge issues involved objective and free from politioal 
ejudioe. The Government's plans for roed oon- 
uction and for the modernization of railways 
d the Road Treffüo Bill raise issues which concern 
any scientists professionally. But they also ohal- 
ige all scientists to take part in the task of publio 
ucation which the framing and execution of a 
ansporb policy embodying the full advantages of 
ientiflo advance demand; the administrative 
anges alone required for any adequate and effective 
stem of supervision as well as planning of the road 
stem of Britain as & whole are immense, and will 
t be acceptable unless they are understood and 
vive full support. 
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THE PROTEINS ENCOMPASSED 


The Proteins 
Chemistry, Biological Activity, and Methods. Edited 
by Hans Neurath and Kenneth Bailey. Vol. 2, 
Part B. Pp. ix+663-1418. (New York: Academic 
Press, Inc.; London: Academic Books, Lid., 1954.) 
16.50 dollars. 


HE final volume of this four-volume work has 

now & so that it is possible to consider 
belanoe unio eraat rd N Different 
editors would probebly have divided up the subjeot 
somewhat differently, and different types of protein 
might sometimes have been used as examples. But 
there are no glaring omissions. There may, however, 
be some inconsistencies ; thus, nuoleoproteins have 
& chapter to themselves, while mucoproteins and 
lrpoproteins are dealt with incidentally and so have 
to be searched for in the index. A general survey of 
those proteins which are firmly attached to 6 per 
cent or more of material other than amino-acids 
would have been valuable, particularly if it had dis- 
cused. the nature of the links between the peptide 
moiety and the prosthetio group. 

There are six articles in the volume, each ninety 
or more pege long, and some of them would have 
made excellant monographs. The doubts about the 
usefulnees of binding monographs together, ru 
raised when reviewing the third volume (Nature, 17 
162; 1954), may be repeated. Some articles will get 
out of date much sooner than others, &nd seperate 
publication of sections would make revision easy. 

W. L. Hughes discusses the various functions that 
a circulating plasma might be expected to play and 
then considers, for each plasma fraction in turn, thc 
evidenoe that it fills a speciflo role—for example, tha- 
it is a hormone or protection against an infective 
agent, or that it has a general nutritive or solvens 
function. Protection is considered in more detail in 
the chapter by W. C. Boyd on immune reactions. He 
gives a clear acoount of the diffuse fields of antigenin 

ifleity and of the nature of the union between 
antigen and antibody. The final ncture is as valid 
and comprehensive as could have drawn in tks 
space, though it contains a few irrelevant surprisee : 
What, for example, is the evidence that “most plant 
proteins seem to be good antigens" or that protem 
synthesis goes on in viruses? Many would argue 
the contrary. 

There are two articles on structure proteins: J. I. 
Kendrew on silk, keratin and collagen, and K. Bailcy 
on muscle. In many other articles in these volumes 
the assumption is made, sometimes explicitly, that 
proteins with defined functions have unique structures 
and that heterogeneity in the preparations is a ocn- 

of damage to the protein or of admixture 
with other proteins. It 1s pleasant, therefore, to find 
Kendrew empbasixing that homogeneity is a term 
with no relevance to insoluble protems. Bailey starta 
his survey with Moses and Aristotle. The conclusicns 
of more recent authorities on the interrelation of zhe 
enzymes are described 


N. M. Green and H. Neurath discuss proteolytic 
enzymes. They assemble a vast amount of evidcnoe 
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&bout the kinetios of action of different enzymes on 
substrates of known structure. Ib is puzzling that 
out of this no positive suggestion has yet oome about 
the nature of the active spot on a protease. There 
may already be abundant hieroglyphs on this Rosetta 
Stone but neither a Young nor a Champollion to 
read them! Two pointe now seem to be clear: there 
ig only one active site on some enzymes, and the 
proteolytic gite is also used when the enzyme catalyses 
The article is the most ambitious. H. Tarver, 
discussing peptide and protein synthesis and protein 
turnover, arouses the reader’s suspicions at the start 
by olaiming objectivity. This presumably is what 
the other contributors to these volumes were aming 
at, and they seem to have been no lees successful in 
achieving it. However, the article gives a useful 
survey of & difficult fleld and comments shrewdly on 
the gap there often is between the interpretations 
that follow of neoeemity from a set of observations 
and the interpretations that are published. Tarver 
discusses the alternative possibilities—that proteins 
are in & state of flux with a regular ‘turnover’ or that 
they are stable in the environment in which they 
were synthesized. No positive conclusion can yet 
be reached ; perhaps because in this as in 
others, proteins are protean. N. W. Pumm 


HISTORY OF TECHNOLOGY - 


A History of Technology 

Edited by Charles Singer, E. J. Holmyard and A. R. 
Hall; assisted by E. Jaffe, R. H. G. Thomson and 
J. M. Donaldson. Vol. 1: From Early Times to 
Fall of Ancient Empires. Pp. lv4-8 mape+ 828+ 
86 plates. (Oxford: Olarendon Preas; London: 
Oxford University Preas, 1954.) £7 7s. net. 


HIS book presente the first of five volumes of a 

wide-ranging history of technology for which 
the English-speaking nations will be envied by 
others. The whole work will deal with the de ` 
ment of technology from the Stone Age down to 
end of the ninoteenth century. Its publication has 
been made possible by the help of Imperial Chemical 
Industries, Ltd., an organisation whioh has shown 
ite interest in the history of science and technology 
by publishing the very attractive and useful periodical 
Endeavour 


The very great amount of material for the present 
work has been divided up between & large number of 
well-known men of science, working uhder a trium- 
virate of editora, headed by that distinguished 
‘historian of science and medicine, Dr. Charles Singer, 
in whose honour his colleagues lished two yeara 
. ago a Festschrift, ''Roienoe, icine and History” 
(London, 1953), in two volumes. The second and 
third editore are E. J. Holmyard, the historian of 
chemistry, who was also the editor of Endeavour, and 
A. R. Half,- the historian of the natural scienoee, 
well known also as the author of an excellent history 
of ballistics in the seventeenth century (Cambridge, 
1952) and of a history of the scientrflc revolution, 
1500-1800 (London, 1954). What is perhaps missing 
is the name of & historian of technology among the 
editors, but Dr. Singer’s fleld of research is so wide 


' that one can also reckon him in this category; one 


need only think of his masterly treatise on the history 
of the alum industry ("The Earliest Chemical Indus- 
e Å 


M 
try’, London, 1948). Apart from this, the advice 
a prominent British historian of technology, H. | 
Dickinson, was sought during the planitmg of t 
flve volumes, but unfortunately he died in 1952. 

The work is not meant for historians of technolo 
only, but rather as a contribution to a reade 
general technical education. Its intention is to gi 
to students and research workers in the fleld 
techno and applied sciences the humanistic a 
historical background of their studies. It is desi 
to show them that the problems of their iali 
studies have had & long history and have originat 
m different civilizations. The work will also be usa 
to history students in general by showing them t 
development of material culture. ` 

The first volume oovers the iod from t 
peleolithio age to the downfall of empires òf t 
ancient East. Part 1 starts with a history of t 
fundamental social conditions of early humanil 
K. P. Oakley deals with man as tool-maker, a 
V. Gordon Childe then discusses the early farms 
society, in which he gives a good definition of t 
term ‘technology’. H. B. Harrison describes how t 
early inventions were made, developed and sprea 
A. Sommerfelt deals with the problem of langues 
and R. E. Leach concludes Part 1 with an artic 
about the primitive calendar. 

Part 2 is devoted to the age of the hunter a 
hoerder. L. B. B. Leakey writes on the technolo 
of stones, bones and wood, and, in another co 
tribution, with palsolithio art. Daryll Forde describ 
the early ways of hunting and fishing. As to tra 
for animals (p. 177), mention might have been mai 
to J. E. Lrpe's “The Origin of Things” (New Yor 
1946), in whioh book a very vivid iption 
thoge first machines of mankind is to be found. 

Part 8 is devoted to domestic activities. Gord 
Childe writes very instructively about rotary mov 
ment and the early history of the drill the potte: 
wheel and the carriage wheel. In his bibliograpl 
(p. 214) he mi have mentioned the instructr 

pers of HL T. Horwitz (‘Die Entwickhmg d 
Disbpswequne! in Houra fur Geschiche dac Teck 
10, 179; 1920) and of O. Mahr (“Zur Geschichte d 
Wagenrads" in Technikgeschiohis, 28, 51; 19% 
H. 8. Harrison introduces his readers io the ear 
ways of firemaking and of using materials for hestu 
and lighting. The picture (p. 217) on ‘The Dome 
tioation of Fire" from Parisian edition . 
Vitruvius (1547) is only a free reproduction of tl 
woodout in the famous Vitruvius edition of 152 
published at Como. The pneumatic firelighter ( 
227) was no doubt only introduced to Borneo t 
the Portuguese in the nineteenth century, and oe 
therefore not be said to be autochthonous. R. . 
Forbes, who is well known through many of h 
papaia os i hatc of Seeknologys: Witte ebony 4 

ology of ohemistry, cookery and oogmetio 
The last article of Part 8, by J. Bradford, 
very vividly the different forms of structures whic 
were made by using wood, woven reeds or turf. 

Various technical activities are oonsidered i 
Part 4. F. E. Zeuner deals with the domesticatic 
of animals and the cultivation of planta; to tł 
bibliography, H. Nachtaheim's book, ‘Vom Wildtic 
xum Haosler? (second edition, Hamburg, 1949 
i usefully be added. Sir Lindsay Scott tells tk 

history of pottery. In an excellent pape 
Gi M. Crowfoot deals wiih textiles straw plain 
and mat-makmg. Two appendixes by J. Grant an 
K. R. Gilbert deal with the materials of ancier 
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ttilea, basketry and rope-making. Then follow 
pers about bricks end stone structures (8. Lloyd), 
ə Stonehenge monument (R. H. G. Thomson), the 
ferentiation of non-metallic utensils (8S. M. Cole) 
d the use of irrigation and agriculture (M. 8. 
‘ower). 
Part 5 deals with the use of metals. Mines and 
iarries are dealt with by O. N. Bromhead. R. J. 
xbes describes how metals were won from ores, 
d how they were melted and alloyed. H. H. 
gblan deals with utensils and metal weapons, H. 
aryon and H. F. Plenderleith with fine metal-crafta, 
. D. Barnett with objeote made of ebony, and O. 
dred with artistio woodwork. 
The subject of transport is the theme of Part 6. 
M. Cole describes wheeled vehicles and deals with 
adg and bridges. 
woribed by Gordon Childe. The 
r A. Digby’s paper on boats and shi 
of the Aigean galley i 
art 7, the last one 


Wheeled vebicles are also 
is concluded 
down to the 


in the volume, considers 
ings essential for the develo t of natural 
ienoes ; B. H. Hooke tells the history of writi 

, G. Skinner thas of weights and measures, and O. 
eugebauer that of mathematics and astronomy in 
s Ancient Orient. 

The book is splendidly illustrated, most impreesive 
ung the thirty-six photographic plates. Some of 
æ contributions have excellent bibliographies ; but 
hers have none at all—which is a pity. article 
ould have ite own bibliography; 15 is not enough 
. direct the reeder’s attention to R. J. Forbee's 
Bibliographia Antiqua” (Leyden, 1940-60). It need 
arcely be said that a standard work like this 
w a detailed index. ial features are the 
xonological tables by F. E. Zeuner covering the 
ariod from the geological ages down to the birth of 
hrisb, and the chronological tables of istorio 
id historical civilizations of the Near . In 
moluaion, I should like to say that the work succeeds 
. achieving its objects, as might be expected from 
le profound knowledge and truly humanistic out- 
ok of ita editors and contributors. We are waiting 
ith impatience for the other volumes. 

FnarapRi0H KLEM 
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A POLICY FOR WAGES 


he Soclal Foundations of Wage Pollcy 

Study of Britiah Wage and Salary 
zuoture. By Barbara Wootton. Pp. 200. (London: 
eorge Alien and Unwin, Ltd., 1955.) 15s. net. 


HERE is much in this book by Mrs. Barbara 

Wootton that is familiar to students of econamica 
id industrial relations. The lmitations of economio 
wory which seeks to explain the process of wage 
stermination on the besis of & set of highly un- 
listio penn a have long been the cause of 
issatiafection. to economists and to those who 
wk to theory as a possible source of guidance in 
ractioal affairs. Equally, the failure of theoretical 
nalysis to account satisfactorily for what the author 
escribes as curiosities of British wage structure— 
xtreme i ity of rewards far beyond the range 
f indivi differences in inborn aptitudes or in 
sete of training; the lack of an inverse relationship 
etween the monetary and non-monetary attractions 
? different Joba, or of a positive relationship between 
19 length of the normal working week and the 
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standard time-rate of wages; variations in the 
practice of differentiatmg wage-rates according to 
sex—is & not unfamiliar theme, and much of the 
description and comment on methods of wage 
determination, on the attitudes and policies of trade 
unions, employers and arbitrators are mevilably 

of the common stock-m-trade of all those w. 
professional or academic mteresta lie in the fleld of 
madostrial relations. 

Nevertheless, one of the great merits of Mrs. 
Wootton’s work is her vivid and spirited presentation 
of famihar arguments, accompanied by penetrating 
observations based on & long academic and practical 

i to demonstrate onoe more t the 
eoonomigt's highly simplified account of the proceas 
of wage determination must be supplemented and 
modifled by analysis of the institutional, social and 
With this book, Mrs. Wootton joins the growing 
company of challengers, from Mr. J. W. F. Rowe in 
Britain to Mr. A. M. Ross in the United States, whose 
work may stimulate attempts to reformulate economic 
theory m this very significant area. 

is of these non-economic considerations is 
held to show the existence of two distinct and 
opposing seta of forces: ethical oonsiderationg— 
justice and fairness—are said to pull in the direction 
of equality; social considerations—status and 
prestige—make for conservatiam and the main- 
tenance of traditionally established differentials. In 
& wide survey of negotiation and arbitration in 
recent years, Mra. Wootton concludes that, notwith- 
standing the tendency to phrase the arguments m 
ethical terms, the emphasis on the social factors of 
sta and prestige has tended to produce an 
increasing degree of rigidity m the wages structure. 
Moreover, since conservatiam justifies itself, no 
prinorples need be sought, and thus expediency or 
reference to custam becomes the rule. 

This absence of principles of decision preventa tho 
development of a coherent wage policy and stultifies 
the work of negotiators and arbitrators. Bo far as 
arbitration is eonsamed, the lack of principles Bas, 
of course, long been recognized as & major difficulty. 
Contrary to Mre. Wootton's statement that, in the 
report of the 1954 court of inquiry in engineering, 
‘the true nature of the problem here was explicitly 
stated at last”, the difficulty was in fact recognized 
in the Report of the Royal Commission on Trade 
Unions of 1867-69, which rejected compulsory 
arbitration on the grounds that ‘‘there are no 
admitted principles of decision on which an arbitrator 
may proceed”. For Mrs. Wootton, arbitration 18 & 
judicial process m spite of the absence of principles 
or of governmental statementa of policy. In fact, 
however, it may be regarded as & legislative process, 
since the arbitrator is not being aaked to interpret 
existing laws but to make. new law—a situation 
which led Parliament throughout the nineteenth 
century consistently to refuse to grant ry 
powers to arbitrators despite the wideep desire 
to strengthen the system of arbitration. Mrs. 
Wootton would not only require Parliament to 
legislate, in very broad terms, on wages policy, but 
also would expect negotiators and arbitrators to act as 
i of this legislation. This propor gue 
& from its merite, ignores the practical difficulties, 
which also beeet the i of compulsory arbitration, 
of enforoing the law against the very large groups of 
aggrieved workers which may emerge under certain 
eonditions. 
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Finally, in addition to advocacy of guidance in 
wage policy by pronouncementa of economic planning, 
the one principle suggested by Mrs. Wootton, that 
of equality, appears to spring from a particular set 
of social and political beliefs rather than from any 
practical consideration of the unquestionably urgent 
po fate Tenet HO preeuns wages aiui qu 
reat Britain. . B. Ross 


PHYSICS IN ONE VOLUME 


Textbook of Physics 
Edited by R. Reonig, i 


in collaboration with J. De 
Boer, H. O P. H. Van Oittert, O. J. Gorter, 
A. C. 8. Van P. Van Der Leeden and G. J. 


published in 1951.) Pp. xv+856. (Landon: Per- 
gamon -Preas, Ltd; New York: Interscience 
Publahers, Ino., 1954.) 70s. net. 


DISINOLINATION to believe that he has 
ever known more than could be put into one 
book has often the reviewer to hope for 


now happily beyond active servioo in examina- 
tions. 


This English translation of a very successful text- 
book written by a of Dutch during 
the Second World War is probably the most ambitious 
attempt yet made at providing m one volume an 
account of i 


ape, what ib 
does and does not succeed in 

First, aa would be gueemed from the names of tho 
contributors, the treatment is of high quality. Ita 
level is roughly that which an honours student might 
aim to reach at the end of his second year; it would 
not be adequate for a third year in which any 
specialization was permitted. It is modern in oub- 
look on the whole; for example, in discussing elast- 
icity it mentions 'interatomio forces, but does not 
describe all the variations possible in the measure- 
ment of surface tension. It does not deal only with 
theoretical but gets down to such practioal 
details as the of optical instrumenta. 
general—though nob e 
logical laced. 


medical physics and a collection of biographies of 
famous physicists. 

However, the final and perhape inevitable verdict 
must be that too muoh of the matter has been over- 
condensed. Perhaps two volumes really are necessary. 
To take a few examples at random : the cyclotron is 
dismiseed in half a page, the Linde method of lique- 
fying gases in two linee, infra-red in 
. two separated paragraphs, piezo and 
ultrasonics in half a page. inus de oup tn 
which an account ia given of thd objects and methods 
of physica, a of errors is given which 
. occupies only half a page, and an even shorter dis- 
cussion of graphioal methods. To be frank, one 
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cannot imagine & student deriving much from su 
abbreviated accounts unless he is also pursuing 
normal course of physice and has access to ott 
books. In other words, this book must be regard 
as additional reading. In this capacity ib would 
greatly stimulating to a serious student of 

Within these limita, the book is about as as 0 
written by a group of authors could be, and probat 
better than one author could hope to write. 

The diagrams are excellent, and the writmg is fi 
from eccentricities often found in translated wo 
The price, though high, is probebly—in . terms 
pence per word—a good deal lower than the preser 
day average. Q. O. Joxxs 


GLOSSARY OF COALS - 


Coals and Bitumens and Related Fossi! Carbo 
aceous Substances : 
Nomenolature and Classification. By Dr. 8- 
Tomkeieff. Pp. v4-122. (London: Pergamon Pree 

Ltd. 1054.) 178. 6d. net. 


GLOSSARY of this wide and unsystemat 
subject has long beén needed, and yet hs 
never been made; it is admirable to have it nov 
Dr. 8. I. Tomkeieff's book contains some thirtee 
hundred terms, of which all but about two hundre 
relate to coal. The body of the book lista the 
betioally, with short definitions and reference 
is followed by & series of synoptic tables an 
some diagrams, which give schematic order to th 
ing variety of names and substances. Th 
methods of these classiflcations are explained in 
short introduction. 

Dr. Tomkeieff has done his work well. Where s 
much of the matter is traditional and local, gaps ca 
of course be found, and there are some oddities c 
usage. But the book is & remarkable oollectio 
across a multitude of dialects and even 
there are nearly two hundred terms in some twant, 
foreign languages.. 

The interesta of the author are those of the gec 
per ree a oe QA M MM 
respect the book eee 
For example, such important technical terms a 
‘volatile content’ and ‘carbon ratio’ are defined i 
ways which are no longer the best standard practice 
There is no classification of coals by the paramete 
of their ranks; and, most serious, the 
modern work on the physical and chemical structur 
of coals is not'mentioned. Outstanding progreses ha 
P a rc saad dir we a ipM 

the properties of differant ooals, by deductions mad 
from their examination by X-ray, infra-red, an 
other physical methods. , These researches offer th 
beet promise for bringing order of a fundamente 
kind into the present empirical clabatfoations ; an 
the neglect of such ideas in this book is therefor 


The next edition would be greatly strengthened b; 
including in the introduction & systematic &ocoun 
of modern physical and chemical theories of oos 
structure, and by adding to the synoptic tables an: 
diagrams æ classification based on them. In it 
present form, Dr. Tomkeieff’s book is thoroughl: 
useful; with these additions, it would become indie 
pensable to all students of ooal and allied substances 

J. BRoNQwEXI 


[ 
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nalyse Spectrale Quantitative par la Flamme 

-Propriétés de la Flamme: Réalisation et Util- 
tion. 2—Analyse des Émiæions dans la Flamme. 
r Dr. R. Mavrodineann et H. Boiteux. (Pub- 
ation de l'Office de la Recherche Scientifique Outre- 
ir.) Pp. vi+248-+11 plates. (Paris: Masson et Cie., 
54.) Broché 8,800 francs; Cartonné 4,800 francs. 
N this volume, an excellent account is given of the 
theoretical and practical aspects of flame photo- 
Xy. The book is divided into two perte, the first 
aling with the properties of flame sources 
d & very ive consideration of the faotors 
eoting the design of burners, atomizers and other 
mponents in a complete flame photometer. There 
ə chapters on io and i 
xthodsa, and also on instruments dispersing 
stems and with filters. A short account is given of 
e interferences between different elements. 

It i5 easy to &dditional material which 
ight have been included.in any book, but perhaps 
Ailes eou could Lave: bess given or the lacs 
auguror work donc e d 
struments, and reference made to value of 
terference filters. The effect on flame ture 
the introduction of different salta also deserves 
tention, as one cause of interference between one 
ment and another. 

The second part of the book is concerned with the 
eory of the emission spectra of the flame itself and 
the elementas and compounds giving lines used for 
alysis. Ita value lies in the inclusion within a 
igle volume, not only of the spectral terme and. 
Srgy-levels of a great many elements, but also of 
full account of the molecular spectra of interest 
id the chemical reactions and equilibria within the 
ame. A list of useful spectral lines, and photographs 
a number of flame are included. Ther is 
ı extensıve bibliogra; of more than five hundred 
ferences, and a good index. The book makes a 
stinct contribution to æ subject which has -not 
cently been presented in a form primarily intended 
r the analyst. J. R. STANSFIELD 


eology of Petroleum 

7 A. L. Levorsen. (A Series of Geology Texte.) Pp. 
+708. (San Francisco: W. H. Freeman and 
mpany; London: Baley Bros. and Swinfen, 
xl, 1954.) 8 dolars; 68s. 

NEOLOGIES of petroleum have in the past tended 
J to & pattern of theory first, and practice second. 
. guch works the principles are enunciated, explained, 
agrammatically presented, and thereafter followed 
ually with geographically arranged oilfleld strati- 
aphies and structures. Sometimes iptive 
atter ig too detailed, and a monotonous record of 
st developments is given; these date quickly 
leas particularly exem . However, the author 
this present book is y aware that there à no 
int in cataloguing ing pools except as they 
ustrate specific principles that apply to ion, 
r our first interest ig in finding new produamg areas, 
id this point of view is much to be commended. 
Unrelieved oil geology, without full leavening of 
ntecta with closely allied sister sciences, lacks 
spiration and reality. Recognizing this, the author 
eats his material objectively: first the reservair 
mphasis on trap rook); then reservoir conditions 
amperature, preesure, differential fluids); next 
peculative ideas on origin, migration and aocumu- 
Lon" (the ive word here is ‘speculative’) ; 
id finally, "ways of applying what has been oon- 
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sidered in the search for new pools and provinoee". 
There is logic in this sequence. Geological manu- 
soripta are inevitably read in terms of economic 
values, and theories put to practical trial by drilling. 
The experienced oil geologist can interpret his 
findings understandably to geophysicista, reservoir 
and production engineers and the like; and this 

lies to administrative ‘laymen’ as well. Recipro- 


geologist’s technique. This is the book for them ; its 
appeal should be deservedly wide. 
H. B. MinyEr 


Entire Functions 


By Ralph Philip Boas, Jr. (Pure &nd Applied 
Mathematics : 


a Series of Monogra and Text- 
books.) . xi+276. (New York: io Press, 
Ino. ; : Academic Books, Ltd., 1954.) 6 dollars. 


book presenta in orderly fashion a wealth 

of material not previously brought under one 
cover. It is about functions of exponential type, 
with emphasis on entire (integral) functions. There 
are chapters on entire functions of finrte order, the 
minimum modulus and functions with real negative 
zeros. Then follows a chapter on general properties 
of functions of exponential type, and then three 
chapters on special properties, such as the connexion 
between growth and the distribution of zeros. There 
is a chapter on uniquenees theorems, and this 1s 


followed by & on growth theorems and ane 
on operators and their extremal properties. The last 
chapter, on applications, is exciting because it 
demonstrates wide field within which entire 


functions find a place. Llustrations are given of 
applications to Fourier series, power series on the 
circle of oonvergenoe, Dirichlet series and gap 
theorems. ‘There are brief sections on differential 
equations of infinite order and approximation. It is 
a pity that theee are so ghort; but there is an extensive 
bibliography for those requiring more detail. 

A survey of the present book shows that the 
subject-matter of the theory of entire functions 
conmsts of a great number of more-or-less special 
results. The indications are that these are becoming 
overwhelming in their numbers and ramifications. 
One is led to ask the question whether some general 
theory might be developed which will compress a lot 
of the known resulta into several strong channels. 
It certainly looks as if some new method of olassı- 
floation is needed. It may be that modern algebre 
and topology can help here, via such tools as ultra- 
filters and the structure theory of complete local 
rings, as used recently by Henriksen and others. 

L. 8. GODDARD 


Physics for Medical Students 
By Dr. J. B. Rogers. Third edition, revised and 
enlarged. Pp. xiii+405. (Melbourne: Melbourne 
University Prees; London: Cambridge University 
Preee, 1953.) 85s. net. 

R some twenty years Dr. J. 8. Rogers’s book 

has done admirable service in providing & course 
which supplements the ordinary university physics 
text, with applications of special interest to medical 
of nuclear physics and electronics are included, 
together with topics such as reflecting objectives and 
hui d ok microscopy. Outstanding in its own 

the book will be gi&dty weloomed in this new 

edition. G, R. Noaxss 
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THE AGES AND ORIGIN OF METEORITES 


: By Da. P. REASBECK* 
Londonderry Laboratory for Radiochem!stry, University of Durham 
AND 


Dr. K. I. 
Clarendon Laboratory, 


HE geological of meteorites have -been 
discussed recently by several guthora!*. Paneth’s 
classical helium method based” on analyses for 
helium, uranrum and thorium, now taking into 
vapeur ae ee 
soppis lamented by the argon-potessium 
deaur latter is, of course, only applicable 
to the stony of meteorites, since the iran phase 
contains too little potassium. It is clearly of interest 
to compare the apparent ages derived from both 
experimental msthads. Two questions may now be 
posed : First, is there agreement in the ages found by 
both methods applied to identical samples of meteoric 
stone ? Beoo ; do either of these ages agree with 
that found'by the helium method applied to meteoric 
iron? If the answer to the firat question is m the 
affirmative, one oan have much more confidence in 
the derived ages than one would have by either 
method alone. Granted this agreement, the answer 
to the second question cannot then fail to be aigni- 
Eoin Meramsion ahaha lite: histary QE Nibe bodas 


MAYNE 
University of Oxford 


the uranium, thorium and potassium contents of t 
meteorites were carried out on aliquot portions of t 
same samples, from which portions were taken | 
the heliam and argon measurements. 

In Table 1 are given the results of these determir 
tions, and in Table 2 are collected the apparent ag 
of the two phases. 

Other workers, the argon—potassium meth 
for stone meteorites, have reported figures simil 
to those given in Table 2. Thus, Wasserbe 
and Hayden’ report 4:6x10 yr. for Forest Ci 
and 4-8x10* yr. for Beardsley; Gerlmg a 
Paviova* give 8x10 yr. to 0-5x10 yr. for sor 
chondrites. 

It may be noted that our figures for the heliu 
method may be slightly in error owing to the presen 
of cosmogenic helium in addition to the radioger 
helium. A correction hag been made m the case 
Akaba and Brenham T ip based on the 
measured content of helium-8. e ratio of helium 
to helium-8 formed by cosmio rays in stony materiet 


Table 1 











In the case of stone meteorites, very few age 
determinations have been made by the helium method, 
since some terrestrial minerals have been shown to be 
not necessarily helium-tight (see, for example, ref. 9), 
and it was thus assumed that the diffusrve loss of 
helium from stone meteorites would invalidate the 
method. Evidence is presented hare which indicates 
that this effect may not be so serious as presumed. 
It has been suggested’ that diffusive loss of argon 
from stony meteorites should not, however, be large, 
and for this reason it seems of especial interest to 
sat results obtained by the two methods. 

have extracted-the helium from meteorite 
paplo and. miasurad Aba emonüb and held 
content by gas analytioal techniques described else- 
where!*s!1, Very carefal blank assays showed that 
the amount of helium contamination from the atmo- 
sphere could be reduced, in the case of irons, to 0-1 per 
cent of the meteoric helium measured, and, in the case 


" of stones, to a negligible amount. Determinations of 


* Now at the Physics Department, Untversity of Birmingham, 





Urantum (in 10-* P eee (In 107* gm./gm. 














known, and, in any event, this ratio w 
ee Un eee A value 

assumed in making the correction : 
observed content of helium-4. This ig unlike 
far out, and even if the true ratio were as hit 
the ages quoted would have to be reduced I 
cree xd adiu 

t has always hitherto been considered that tl 
holim method would probably not be reliable f 
stony meteorites, because of the risk of loas of heltu 
by diffusion. A consideration of the figures 
Table 2 indicates on the contrary that the loss 
helium may not be very serious. Thus the observ: 
deviation between the two figures in the case of tl 
Akaba meteorite is in fact within the statistical ern 
of the experiment, although ib may be that in tl 
oase of Brenham Township meteorite about half + 
radiogenic helium has been lost. In addition, tl 
lowest age found for & stone by the helium methc 
is well within the range of ages found for sta 
meteorites by the argon method. 


ig not yet 
vuv XM 
unity has been 
the 

to be 
aa 8, 
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Table 2 







14 x 10* yr. 
Monso — 


APPARENT AGES OF IRON PHASE OF MWTEORTTES 
2 x 10° yr. | — 


4 x 10° yr. 
It therefore does appear that the two metbods are 
substantial agreement, and that (having regard to 
ie tendency for the helium method to err on the 
de of under-estimation) the true ages of stony-phase 
eteocrites are of the order of 2-4 x 10° yr. They are 
rus of about the same age as the Earth and certainly 
3b older than the revised expansion-age of the 
riverse. 
Our earlier figures for iron meteorites" have been 
‘iticized" on the grounds of giving too low an age. 
or this type of meteorite we had suggested an age 
` about 2 or 8x 10° yr. However, it is now obvious 
ab, by one and the same method, the age of the 
one phase of the meteorites described here agrees 
all with the age derived by the argon method, while 
w iron phase is undoubtedly younger, and has an 
jo in good agreement with our figure mentioned 
zove for irons. 
It haa been argued by Urey* that on thermodynamic 
‘ounds ib is unlikely for the observed uranium and 
iorium contents of meteoric irons to be correct. He 
iggesta instead that the uranium and thorium are 
. fact held in small stone or sulphide inclusions 
ithin the iron, and that the ages are falsified by 
cape of helium al fissures in the iron. , Such a 
es of helium from the bulk iron would, however, 
em extremely improbable, from the following 
perimental observations. (a) There is great 
ffüculty in abstracting the helium from meteoric 
on $m vacuo, even at high temperatures. (b) 
no fall in helium concentration with 
yproach to the surface is observed radially in 
etecrites!*, and, in fact, in the only meteorite 
Tge enough for the purpose so far available 
e Measured concentration gradient was in the 
sense to that which would be caused by 
ive loas of helium. (c) Several determinations 
wwe been made by one of us (P. R.) on each of 
ranty different iron meteorites; samples to 
) gm. in weight were dissolved in dilute urio 
id, and in only one case (Toluca (Durham), 3-7 per 
nb of stone by weight) was any trace of stone 
werved after the iron had completely dissolved. 
iig indioated that many iron meteorites have few 
‘no stone inclusions at all, and that the uranium 
id thorium, and hence the helium, cannot then be 
itulated to come from such inclusions, since, where 
esent, they would have to oontain a far higher 
moentration of uranium and thorium than occurs 
. the bulk stony phase. (d) Even with the much 
ore friable stone meteorites, we now have evidence 
i&$ helium loss is small during what appears to be 
much longer life-history. (¢) No mgn of such 
clusions, which, as pointed out above, would have 
» contain a high concentration of uranium and 
orium, have been detected by sutoradiographs of 
eteoric iron slices. Thus, it seams that the only 
ible explanation of Urey’s thermodynamic argu- 
ent is that the true thermodynamio equilibrium, 
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as regards the distribution of uranium and thorium 
between the two phases, was never &ohieved. 

There remains always the poesibility of experi- 
mental error. The uranium and thorium contents 
of the iron phase are about ten times smaller than 
those of the stone. It is therefore true that & 
systematio error in the measurements on the stone 
phase might not be noticeable, whereas the samo 
absolute error in measurements of the iron phase 
would be quite important. Even so, it seams that 
the error in the case of the iron would not be as 
much as a factor of 3, whereas a faotor of 10 would 
be i to explain the difference in ages. i 
aioe dee i cite maapenind? of urs decia based 
on the carrying out of duplicate analyses, blank 

and analyses by quite different methods, 
all of which have been done in the attempt to elim- 
i systematic errors. Further, the fact that the 
uranium and thorium figures for the stone phase give 
an age in agreement with that found by the argon 
method is an added indication of the validity of these 
figures, and hence, a confirmation of the validity of 
the uranium and thorium contenta of the iron phase, 
which were measured by tho same methods and 
under the same conditions aa those of the stone 


At this stage it would be as well to correct the 
impression given by Urey* that we have suggested 
that all iron meteorites have lost muoh of their 
helium by being heated relatively recently in & close 
approach to the Sun. Such an event has indeed 
been postulated! to cover the case of three meteorites 
of exceptionally low helium content; but it has 
Faves best suneested for the large majority of them. 

The only other experimental approach to the ages 
of meteorites is that of Patterson and Hayden", who 
have investigated the isotopic composition of meteoric 
lead, and find evidence for an age of the order of 
4:5 x 10° yr. for stones. | 

In sum, it appears to be an inescapable conclusion 
that the stony phase reached an evolutionary stage, 
after which it has lost little rediogenio or ooamogenio 
gas, at & period about ten times ag remote from us 
as the corresponding period for the iron phase. If 
this be &ooepted, the hypothesis of a planetary 
origin for all the meteorites seems attractive, the 
planet having undergone & cataclyamio break-up 
fairly soon after the solidification of the bulk of the 
iron : 

This would offer &n explanation for the existenoe 
of (a) old stone-phase meteorites ; (b) younger iron- 
phase meteorites which are still old enough to have 
been to cosmic rays for sufficient time to 
build up their observed ooemogenio helium, and which 
have cooled sufficiently slowly to form their Wid- 


mannstátten figures; (o) i ites, ebo., 
which combine the features of (a) and (b) The 
ion of pallasite formation put forward by 


suggest 
Lord Rayleigh (1944) may well be in agreement with 
the results presented here, as may also be the recent 
suggestions of Kuiper’, that the melting of the 
metallic iron in the meteorites ooourred late in the 
duet cay OF tie vule caro eee on 
produced by radioactive heating in ies that were 
highly ingulated. The metallurgical investigations of 
Uhlig!" also seem to present evidence for the irons 
having been formed in the interior of & large body. 
It would now seem that the range of ages sug- 
gested for stony meteoric material, from about 
4-5x10* yr. by Waaserberg and Hayden down to 
about 0:5x10° yr. for the ‘youngest’ meteorite 
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examined by Gerling and Pavlova, within which the 
present results fall, is not in serious di 

with the range of ages for different terrestrial materials, 
while the younger age of meteorio irons can well fit 
into & general scheme of planetary evolution. 


We wish to thank Prof. F. A. Paneth for providing 
the samples of meteorites, and for his continued 
interest ın the work. [May 11 
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A NEW’ METHOD FOR THE 
ABSOLUTE MEASUREMENT OF 
HIGH PRESSURES 


By R. S. DADSON 


Physics Diviston, National A ber Laboratory, Teddington 
Middlesex 


8 part of a programme of work in the fleld of 

high-preesure physics, ihe National Physical 
Laboratory is now working on a project for the 
establiahment of standards for the measurement of 
high preasures. 

In practice, most measurements of high preasures 
intended to be of the greatest precision are made with 
presse balances, or dead-weight gauges, of the 

eee Pe ore Ru pee Seng cas 

n own aree is balanoed by & loed applied 
y means of calibrated . A UIS 
such balanoes has hitherto been limited 
by the fact that at high pressures the piston an the 
cylinder in which it moves are distorted to an extent 
which is not easity measurable. As a result of this, 

the ‘effective area’ of the assembly is subject to an 
Mieres ale a ae 
is raised. 

The usual method adopted in the past for the 
determination of the effectrve areas of poised 
aeasemblies! has relied on the use 
Se ors dua Du deu. eise ee 
gations have not Bo far given any clear or consistent 
indication of the changes in effective area under the 
infiuence of elevated . A new standard 
EU E M UM 
to about 2,500 has reoently been 
described by Bett, Hayes and Newitt", who discuss 
in detail a number of factors affecting the accuracy 
likely to be achjeved. Bo far, however, no resulta of 
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Measurements with this instrument on actu 
balances have been published. While it ia clear the 


& well-designed - mercury column 

capable of the eeteb b of high pressures wit 
considerable accuracy, it nevertheless seems like! 
to be a satnewhat instrument to use, main] 


on account of the long and laborious series of preesu 
transfers which need to be made to reach the hig) 
pressure range. 
The purpose ‘of iis sonimiton ig to- 
description of a new method for estab 
the calibrations of preesure balances whic 
has recently been developed at the National Physic 
Laboratory. In measuring the change of effectiv 
area of a balance as the pressure is raised, the methc 
makes use of a quite simple principle of similarity » 
applied to preasure balances of the same dimensior 
but constructed of different materials. If we consid 
two piston—cylinder assemblies of the same nomin: 
dimensions but of materials the elastic constanta + 
which differ in a known ratio, then ın certain ciroun- 
stances, oonsidered in more detail below, the di 
oe under applied pressure, of the two aasemblir 
rtional to one another throughor 
pressure concerned. Under these oor 


of the two aesembliee at & given preesure in the for» 
A= A1 + e P); B = Bll + p.p). 
In these expressions A, and B, are’ the (nommall. 
equal) effective areas at zero preesure, a and B ai 
constante inversely proportional to the elastio modu 
of the two materials, and f(P) is an unknown functio 
of the pressure, P. The ratio of the two effeotiv 
aroas will be given, to the, same order, by the 
expreasion. 
AIB = AJB {1l + (« — P). 


This ratio is easily determmed by balancing the tw 
assemblies directly against one another, and thi 
ee determines the quantity (a — B).f(P; 
quantity «/8 may be obtamed from direc 
measurements of the elastic constants of the tw 
materials. These two procedures thus enable th 
absolute value of the change of effective area of eac! 
of the piston—oylnder assemblies to be determinedi 
For the theory outlined above to be valid, : 
number of conditions must be satisfled, both æ 
regards the materials and the construction of th 
assemblies. Since two independent elastic modu) 
will be involved in & somewhat complicated manne 
in the distortion of each assembly, true proportione 
ality can only be achieved if both moduli are in th 
same ratio—in other words, the values of Poisson’ 
ratio for the two materials should be closely smiler 
As regards construction, the forms of the interna 
bores of the cylmders, and of the pistons, must b 
closely similar in contour, since otherwise the dis 
tributions of pressure m the gap between piston ane 
oe Le ee ee ee 
The similartty principle that the gap- 
widths at sero pressure P ee pro 
portional to the elastic moduli. If these condition 
are tely met, and the elastic properties of th 
are uniform the range of stro 
ace opominnaie the distortions will be 
of the transmitting fluid is dependent on pressure, & 
will almost certamly be the case. It is, however 
worth noting that the effective area of a preesun 
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Pressure (bars). (W.B. 1 atmosphere = 1-018250 ber) 
Fig. 1. Dependenee of affective ares, on pressure for steel piston-eylindar assembly of 


ares 003 sq. In. 


alance may depend to some extent, & high preasures, 
n the viscous properties of the fluid used. A 
The present series of experimenta at the National 
hysical Laboratory is intended to cover the range 
p to 3,000 atmospheres. The two materials so far 
3ed are a hard tool steel and a special of bronze 
f high tensile strength. The strains of materiale 
aded in tension, compression and shear have been 
ieapured over the range of stresses imposed in the 
reasure i Within the limite of accuracy 
f these measurements, the stress-strain relationsbi 
ere linear and conformed to a fixed ratio of 
astio moduli of 1-44:1. Measurements in three 
irections ab right anglea which were made by the 
ltrasonic-wave velocity method, using longitudinal 
nd shear waves, indicated the materials to be satis- 
wborily isotropic. The accuracy of construction of 
1e aseemblieg is largely limited by the accuracy with 
hich the oylinder bore oan be made and meeaured. 
wing to recent improvements which have been 
iade in the Metrology Division of the Laboratory 
| the measurement of the form and diameters of 
ylinder boree*, it has proved possible to construct 
iston—oylinder assemblies to the requisite precision, 
ad with the required degree of similarity. 

The resulta of the present series of measurements 
10w that the method is capable of a very satisfactory 
egree of accuracy and consistency, and permite the 
weasurement of the variation in effective area over 
wide range of pressure to within & few in 105 
fo the total area. In fact, over ranges of 
ressure, variations in effective area of only a few 
arta in 10* of the total area can be determined. An 
rample of the results obtained is shown m Fig. 1, 
here it will be seen that a particular steel piston— 
ylinder assembly of nominal area 0-02 eq. in. may 
nange in effective area by an amount of the order 
PEE AAD EE LOO ak te urn lr eh In 
iig instance the proved to be a lmear function 
f preasure to the o + 1 part in 10° of the total 


rea. . 
While the present series of teste is intended to 
over the range up to 3,000 atmospheres, plans are 
eing made to extend this range to higher pressures 
o far as may be practioable, and some further 
ateresting possibilities of the similarity method are 
nder investigation. Full details of this work will be 
ublished in & further paper. From the nature of 
2e method it seems that it shee bo du over 
irtually any range over which pressure ces can 
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be used, and in which two materials 
having the mneceasary properties 
are available. The main difficulty 
in the method resides in the con- 
struction of the highly &oourate 
pistons and cylinders which aro 
required. Onoe these are available, 
the i work in determ- 
inng variation of effective aree 
is simple, quick and convenient. 

We have so far dealt only with 
the variation in effective area with 
pressure, but at some point of 
the scale the effective area must 
be measured in absolute terms. 
This link is most eamly made 
at a low preasure where distor- 
tion is known to be negligible. 
The present ure at the 
National Phymcal Laboratory is 
to use two independent methods 
to obtain thia measurement: (a) direct meesure- 
ment by balancing at æ low pressure against & 
mercury manometer; (b) by computing the effective 
area from the measured dimensions of the piston 
and cylinder. : 

These two methods of measurement have given 


1,500 


the 3 
Metrology Division of the ratory, which under- 
took the measurement and construction of the special 
i linder saseemblies and of the 
i ing Section of the Physica Division, which 
determined the elastic constants of the materials. 
The work described was carried out as part of the 
research programme of the National Physical 
Laboratory, and this communioation is published by 
permission of the Director of the Laboratory. 
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THE COMMONWEALTH 
MYCOLOGICAL INSTITUTE 


By Dr. S. P. WILTSHIRE 
Director 


HE opening of the new building of the Common- 
wealth Mycological Institute at Kew by H.R.H. 
the Duke of Edinburgh on July 18 was & notable 
event in the history of the Institute. Founded m 
1921, the Institute first occupied two houses, 17—19 
Kew Green, but in 1980 moved to & building in Ferry 


-Lane, erected with the help of the Empire Marketing 


Board.. That building rapidly proved inadequate 
and plans were prepared for an extension of it to be 
put before the Commonwealth Mycological Con- 
erenoe arranged for September 1989, but which had 
to be abandoned owing to the outbreak of war. 
Since 1989 the work of the Institute hag increased 
enormously, and the Fourth Commonwealth Myoo- 
logical Conference, held in 1048, recommended the 
immediate erection of a new buildmg. The freehold 


che 
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site on which the new building stands became avail- 
able and was purchased in 1950 through the prompt 
action. oF the chairman of the Executive Conal. 
Detailed plans were put before the Commonwealth 
Agricultural Bureaux Review Conference in 1950 
and approved; but the cost was to be borne on a 
separate vote. Administrative difficulties arose and 
the funds for the building were not sanctioned until 
1953. Building operations started in May 1954, 
and were just completed in time for the opening. 
The lack of accommodation has been most seriously 
felt ; but the new building now erected to the plans 
of Moesrs. Waterhouse and Ripley affords adequate 
and most surtable quarters. 

The need for additional space may be judged from 
the fact that the staff of the Institute now numbers 
thirty-seven and includes ten mycologists covering 
the editorial and identifloation services, meluding the 
culture collection, six abstractors, flve of whom are 
linguista covering most of the languages in the 
literature of the subject, a herbarium recording staff of 
three, an indexer-librarian and five technical assistants, 
besides clerical staff. In addition, there is a pool of 
three plant pathologists ogista attached to the Institute by 
arrangement with the Oolonial Office, which 
the necessary finance. These plant logiste 
undertake research into the cause and oontrol of 
disease in the Oolonial dependencies when 
S De yen Gang apot eS Rios adios 

In his addregs, the Duke of urgh stressed the 
meu ee EE 
maintaining agricultural production. The spear-head 
of the attack on plant disease is, he 
research, and the is seldom once for all. 
Now diseases or new variations of old diseases are 
always ing up. Plant diseases could have 
ecta not only on the economy but also 
on the social pattern of a country. The Institute has 
the important task of making rb easier for research 
workers to follow what is going an elsewhere and to 
avoid duplication of effort. Much is heard, he said, 
of the invisible links of the Commonwealth, but this 
is one of the tangible ones. He was glad to find it 

le for Commonwealth countries to o0-operate 
m this particular field, and he hoped everyone who 
works at the Institute would find it a rewarding 
tion. 

The building is in the Georgian style to ftt in with 
the surrounding architecture. The ground floor is 
devoted wholly to the library, apart from a small 
room for the Director. The literature of plant 
pathology and myoco increased enormously 
during the Second World War, and as one of the 
main functions of the Institute is to abstract this 
information for ita journal, the Review of Applied 
Mycology, adequate library accommodation is abeo- 
e The ceremony took 
place in this pe koa whieh ma due course is 
to be ed oh tke requisite ahelving &nd furniture. 
he ccm a Seld be Mes e cad GAUL 
are to be provided for fifteen readers: For several 
years the purchase of journals has had to be limited 
from laok of space, and the need for reprints of plant- 
pathological and mycological articles published in 
past as well as recent years, especially from foreign 
countries, is very great. Tho library of the Institute 
should be one of the best phytopethological and 
mycological libraries in the world, and the oo- 
prising eure deua is eee 
in supplying or i available the necessary 
literature. The pollection of ‘separates’, now number- 
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ing some sixty thousand pamphlets, is to be inco 
porated in the library. 

Besides the Review of Applied | Myoology, tb 
Institute publishes distribution of plar 
diseases, the ‘Index of Fungi", listing à new gpeoit 
of fungi deeoribed throughout the world, the Revie 
of Medical and Veterinary Mycology, surveying tb 
world’s literature on this subject, Mycological Paper. 
recording the results of research in systemati 
myoology, and the quarterly Commonsealth Phyt 

News. R E A 
several books, the best known being the '*Diotior 
ary of Fung’, by G. O. Ainsworth and G. F 
Bisby. 

The first floor of the new building accommodate 
the herbarium of the Institute, which now contain 
about 65,000 collections. The identification servio 
maintained for the benefit of Commonwealth plan 
pathologists and mycologista, 19 the other majc 
activity of the Institute. From the start, th 
Institute has recognized that investigations into th 
etiology of plant diseases can only be made by plan 
pethologists working in the oountries where th 
diseases oocur; and on the other hand, the identi 
fication of the pathogens oan only be carried out b; 
trained systematista working in & herbarium wit) 

literature and avaiable. Th 
identification of fungi is diffióulb work and 


qualties and prolonged ing. Mr. E. W 
n, chief myoologist, has devolo a herbariup 
technique which is unique and valuable an 


has built up an enthusiastio staff for this arduou 
task. For years the staff employed in the work hav 
been greatly hampered by overcrowded conditions 
In the new building, the mam herbarum runs th 
whole length of the building, with the exoeption of; 
room for the ahief mycologist. Rooms are also, pro 
vided on the south side for herbarium records, : 
drying room where specimens oan be dried for th: 
herbarium, & culture room, and a disinfestation roop 
where all incoming material is disinfested frop 
beetles and other insecta with methyl bromide 
Fluoreeoent lighting enables the herbarium oases t 
be placed in rows, with a resultant great saving o 


The top floor comprises four roams for visitors 
with eight working benches, and two large rooms fo 
ce ee cc ee eder 
the main laboratory occupying whole of the fa 
end of the building. The collection now oomprise 
upwards of two thousand cultures and 1s constanth 
being added to. Adequate storage cabinets designer 
for the work, inoubetora, cupboards, desks an 
benches make the laboratory a well i am 
pleasant roam for culture work. Special inets fo 
making transfers have not been found necessary an: 
are not incorporated in the new laboratory, with . 
corresponding saving in oost. 

The basement runs the whole length of the buildin 
and provides accommodation for photographic dark 
rooms, comprising two developing rooms, one studi 
and one microfilm room, storage room for pul 
lications, the boiler with space provided for a secon. 
boiler should the building ever extended, & work 
shop, and & room for electric and gas meters. Th 
building is constructed of reinforced concrete witl 
hot-water pipes embedded m the floors, thermo 
statio control and automatic firing of the boiler, an 

vision for the mechanical delivery of the fue 
fei se ined Tere The plans provid 
for an extension of the building to double ite presen 


wo. July 30, 1955 


te‘should this be required, and the internal walls 
n readily be removed without damage to the 
ructure. if a rearrangement of the rooms should 


id one room ig set apart for the pool of plant 
athologists when they happen to be working in 
teat Britain. 


OBITUARY 


Dr. Bernard J. Flurschelm 


Dg. Buawanp J. Frursonsim, who died recently 
t bis home in Fleet, was in his eighty-first year. So 
asses the last of the great pre-eleotronio builders of 
1e theory of organic chemistry. 7 

After a school eduostion on classical lines at Baden 
nd Bournemouth, Florscheim made his first soientiflo 
sudies in the University of Geneva; afterwards he 
rorked with Werner in Zunch, and with Thiele in 
trassburg. He took his Ph.D. degree in Heidelberg 
1 1901. 1905 he set up his house in Fleet, in the 
arden of which he built the laboratory, where he 
rorked, until other duties claimed him in the First 
Vorld War. For the i 1905-7 and 1925-28 he 
rorked in the Royal Tastitartion in London. 

In his main seientiflo work, the provision of 
Tganio chemistry with a theoretical framework, 
Turscheim was natural suocoeesor to both Werner 
nd Thiele: he started from Werner’s ideas of the 
ivisibility of chemical affinity when discussing ite 
istmbution on molecules, and rt ranks as & major 
nd lasting discovery that his schemes of distribution 
ivolve a generaehration of Thiele’s theory of oon- 
igation, as is to-day so readily appreciated im elec- 
ronio terms. 

Flurscheim’s first paper of classical importance, 
ublished m the Journal für praktisches Ohomie in 


NATU 


Ho o e 


R 


1902, described the first rational tion of 
orientation in aromatio substitution. In 1909-10 he 
published in the Journal of the Chemical Sootsty two 
papers of like importance on the strengths of acids 
and bases. Here he was extending the application of 
his theory from the kinetio to the thermodynamic 
field, thereby showing that his valency redistributions 
apply not only to activated states but also to normal 
molecules. To-day; with the aid of the 

theory, we re-exprees this, too, in eleotronio terms, 
and oall.the result mesomeriam or resonance. 

im published many other papers of more 
limited importance. He never participated in the 
remoulding of his theories in conformity with the 
electronic theory of valency and quantum mechanics. 
However, the largely correct form of Flurseheim's 
theories made this task of recasting them a par- 
ticularly easy one for others. 

His discovery of tetranitroaniline, perhaps the 
moet powerful of known explosives at the time of ite 
discovery, Was an soci result of his work in the 
Fleet laboratory, directed as this was to the experi- 
mental control of his theoretical ideas. It was an 
accident that he sometimes inasmuch, as it 
led him mto commercial work, to which he was not 
well suited. However, it enabled him to render 
notable service during the Firat World War, when, 
on the request of the late Lord Moulton, he under- 
took supervision of the large-scale manufacture of 
this explosive in the United States. During the 
Beoond World War he worked as gas identification 
officer for the A.R.P. authorities. 

Flurscheim did not make human contacts easily or 
treat them li . He was devoted to his family, 
and to a few friends. His chief personal hobbies 
were travel and olimbing. In 1908 he visited New 
Zealand, where his father, Michael Flurscheim, lived, 
and there made acquaintance with the New Zealand 
Alpe. He knew the of Europe very well. He 
leaves & widow, & ter and & son. 

C. K. Ingorp 
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NEWS and VIEWS 


:hemistry at University College, London: 
Prof. D. P. Craig 


A waw chair of chemistry at University College, 
andon, has been instituted, and Prof. D. P. Craig, 
f the University of Sydney, is to be ita first t. 
Ie will take up the duties of the chair in 1956. f. 
maig took bis first with first-class honours in 
hemistry in 1940 in the University of Sydney, where 
ie ramamed as Commonwealth Research Fellow until 
942. During 1042-44 he served with the rank of 
aptein in the Australian military foroee. In 1946 he 
vas appointed lecturer in chemistry in the University 
f Sydney, and during 1046-50 he was Turner and 
Yewall Fellow in the University of London, bemg 
ippointed lecturer m éhemistry at University College, 
ondon, in 1950; since 1952 he has been professor 
if physical chemistry in the University of Sydney. 
?rof. Craig's research career is that of an experi- 
nental physical chemist with deep knowl of, 
nd interest in, the theory of chemistry. has 
xublighed work on co-ordination compounds with 
jarticular reference to the nature of metal-ligand 
yonds, on aromatic character and the conditions 
or ite &ppearanoe,. on the excited states of un- 


saturated and aromatic molecules, on the excited 
‘states of and on the relation between 
molecular orystal states. He has also contributed 
to the methodology of tum mechanics by intro- 
ducing configuration mteraction into molecular 
orbital theory, and clarifying the role of polar 
structures in valency-bond theory. The addition of 
BO &ooomplished a theoretioian to the Chemistry 
Department of University College, where oo-ordina- 
tion chemistry, molecular spectroscopy and crystal 
chemustry are all intensively studied, seems particu- 
larly appropriate. 

Sir Willlam Hamilton (1805-65) 


Oxm of the most brilliant mathematicians of 
modern times, Wiliam Rowan Hamilton was born 
in Dublin one hundred and fifty years ago, at mid- 
night between August 8 and 4, 1805, of a Scottish 
family thas had settled in Ireland. He was & pre- 
cocioud child, being able to read Hebrew at the age 
of seven; at twelve he had mastered Latin, Greek 
and the leading Continental languages, and had 
&oquired some knowledge of Syriac, Persian, Arabio, 

Hindustani and Malay. Quite early he 
i i i and in his 
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seventeenth year detected an error of reasoning in 
Laplace’s “Mécanique oélegte". At Trinity College, 
Dublin, he was first in all his examinations and, 
while still an undergraduate, he predicted in 1833 
by the aid of mathematics the internal: conical 
refraction of light, which was verified 
ally in the same year by H. Dont. Hamilton 
was then appointed John Brinkley’s successor in 
the chair of astronomy ; he later became Astronomer 
Royal for [reland. From 1848 onwards Hamilton 
devoted ‘his life to the elaboration of his theory 
of quaternions, which was announced in ‘Lec- 
tures on Quaternions’” (1853) and posthumously 
in "Elemente of Quaternions” (1866). As a writer 
he was sometimes obscure and metaphysical, but he 
excelled as a ftuent and ornate lecturer. He was 
Tu feta i was elected president of the Royal 
in 1837, and died on September 2, 
1865, at pae age of sixty, worn out physically and 
mentally. 
Shortage of Sclentific Workers and Teachers In 
Great Britain 


Iw & debate in the House of Lords on July 5 on 
exemption from National Servioe, Lord Cherwell 
pressed again for the exemption of highly trained 
scientific workers, especially those engaged in high- 
grade researoh in the universities. Lord Cherwell 
suggested that there was great lack of balance ‘in 
limiting deferment to fifty such scientists in a year 
when eight thousand agricultural workers are deferred 
each year; but Lord Oarrmgton, replymg for the 
Government as Parliamentary Secretary to the 
Ministry of Defence, stated that the Government has 
not yet received fifty lications from the univer- 
sities for deferment this sahame, and thought 
. that it is much too early to judge how well this 
eee introduced earlier this year, is working. 

also referred to a scheme, intro- 
eden 1849, under which science and engineering 
graduates have been deferred for employment on a 
limited number of research and development projecta 
mostly connected with the defenoe programme; and 
he emphasized the need of the Armed Services for 
technical graduates, particularly for younger workers 
with degrees in engineering, physica and mathe- 
matios. It has been estimated that in 1955 the 
Services will recruit lees than half their requirements, 
and graduates in science are also badly needed by the 
education branches of all three Services for teaching 
in technical training colleges. 

The debate was thus related to an adjournment 
debate in the House of Commons later in the week 
on the of science teachers—a matter to which 
Lord algo referred, as did Lord Hull and 
Lord Glyn, whose purpose in tablmg the motion was 
to emphasize the importance of technical and 
technological education and & very high 


place in the affairs of the country. In raising this-4 raise fundamental questions of 


question m the Commons on July 8 and asking 
the Government what steps it proposes to take to 
meet the shortage, Dr. Horace King supported the 
exemption of science teachers from national service, 
or at least the exemption of those who had completed. 
their initial or basic traimng, and Mr. E. O. Willis 
pointed out that the Appleton Committee had recom- 
mended the exemption of teachers with flret- or 
second-class honours in mathematios, physica or 
chemistry, as being the only sure means of getting 
more teachers quickly. In replying for the Govern- 
ment, Mr. Dennis Vosper, Parliamentary Secretary 
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to the Ministry of Education, declined to discuss th 
question of'defermenb; he pointed out that th 
teaching profession rtaelf is divided on the question 
that deferment would make & tively smal 
contribution to the removal of the shortage, and tha 
it would involve a breach in the principle of univers 
ality. He did not think that too much importano 
should be attached to the proposal in trymg to solv 
the larger problem. Mr. Vosper said that the presen 
shortage of acience teachers is lees than expected 
recruitment having exoeeded the forecast; durin, 


' the period March 1952-March 1954, the number 0 


graduate science and mathematics teachers in main 
tamed primary and secondary schools in Englan 
and Wales increased from 11,022 to 11,615. Th 
main difficulty is in quality, and the real gravity o 
the problem was in the anticrpated increase of 650,001 
ii tha nube of genie pupils by 1960 compare 
with 1954, with the consequent demand for a furthe 
8,200 graduate science teachera. Mr. Vosper referre 
to the possibility of making conditions of servic: 
more attractive for teachers of science and mathe 
matics, and said that the Minister hopes shortly t 
advise local education authorities as to the possibility 
of paid leave to teachers to take part in research 
but he thought that the real solution to the shortag: 
lies in & change in the publio esteem of the teaching 
profession and an increasing public awareness of tht 
needa of science. 


Personnel Research In the Royal Navy 


Tun record during the Second World War of the 
Royal Navy’s concern witb the safety and efficiency 
of its personnel can be found in the volume or 
medioel research in the “Official Medioal History oi 
the War" (1053). In the post-war period the alliance 
between the Navy and the Medioal Research Counci 
in this field of research has continued vigorously and 
fruitfully. An up-to-date survey of naval personnel 
research (Admiralty Bulletin 67, pp. 12; Depart- 
ment of Chief of Naval Information, Admiralty, 
London, S.W.1; 1955) has now been written by 

-Commander Crosfill, the present secretary 

Royal Naval Personnel Research Committee. 

Tu us sue ae UT Qe. 
tional hygiene and that branch of operational 
research for which the name ergonomics has bean 
coined and which is concerned with the efficiency 
of the operator in his working environment. Com- 
mander Crosfill gives an informative and readable 
account of the important work sponsored by the 
various sub-committees of the mam Oommittee. It 
is quite clear that the ad hoo work has nearly alwaya 
been based on, and been a fruitful source of, much 
fundamental investigation. This is evident, on the 
psychological side, in studies of multi-channel com- 
munication, of various kinds of preesure and velocity 
control systems, and the effects of noise, all of which 
Vigilance, perception, 
proprioceptive ‘feed-back’ and skill. On the physio- 
logical side, studies of working efficiency in abnormal 
climates have yielded a great deal of basic data on 
human heat regulation, acclimatization and limite of 
heat tolerance and have led to improvements in the 
design of olimatological ‘indices’ and the intro- 
duction of the ionization anemometer. Perhaps the 
moat of the investigations is that spon- 
sored by the underwater physiology sub-committee 
in connexion with the problem of submarine escape. 
This work has led to the development of the tech- 
nique of escape by ‘free ascent’, and has made a 
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reathing set unnecessary. Other interesting topics 
n the report are concerned with survival at sea, 
utrition in the arotios and the tropics, anatomical 
roblema of seating and sighting, and the use of 
tandardized photographs for the anthropometry of 
aval personnel. - 


dydraulics Research Station, Wallingford : Report 
for 1954 


Tro report of the Hydraulics Research Board for 
.954, with which is published the report of the 
Director of Hydraulics Research (pp. 52+11 plates. 
i.M.8.O0., London, 1955; 5s. net), summarizes ihe 
vork on loosge-boun hydraulics done at the 
Tydraulics Research Station, Wallingford, Berks. 
[he greater part of it ig concerned with ten model 
nvesugaiions and fleld studies of estuaries, river 
mprovement schemes, and dock and harbour modi- 
loations, carried out at the request of various official 
yodies. Of fundamental work of more general 
pplication, there is at present comparatively little ; 
out comments at various points m the report suggest 
hat experience gained from those miscellaneous 
nvestigations is gradually indicating the directions 
n which more general research should. be pursued. 
Topica in which work has already begun molude the 
ise of radioactive tracers for mdicating the move- 
nents of slt or mud, the determination of the effect 
of wind on wave propagation, and a study of the 
‘actors affecting oyolio channel movements in an 
sstuary and the development of meanders. The 
report generally is of the high standard of presenta- 
sion and lucidity that one expects from a technical 
gublication of the Department of Scientiflo and 
Industrial Research; but a more distinctive grouping 
of the various topics covered in it would make for 
ae ee ee eee 
ictivitiea of the Research Station. 


Measurement of Pressure with the Mercury 
Barometer 


No. 9 in the series ‘Notes on Applied Science”, of 
ihe National Physical Laboratory, Teddington, is 
xntitled ‘Measurement of Pressure with the Mercury 
Barometer" (pp. 15+1 plate. London: H.M.8.O., 
1055; ls. net) Reference is made to the new 
‘ationalized system of barometer conventions which 
same into operation on January 1 (see Nature, 174, 
1127 (1954), and British Standard 2520); but the 
naim purpose of the phlet is to assist those 
workers in industry and in research laboratories who 
are concerned with the measurement of gas preasures 
oy means of & mercury column. Pressures in the 
range 0-1,200 millibars are dealt with, and the 

considered is of the order of + 0-1 milliber. 
The fundamentals of preasure measurement are 
briefly outlined, and then the two main categories of 
barometers, the Fortin and Kew types, are described, 
together with the factors which should be considered 
in choosing & barometer for a particular application. 
Valuable advice as to the p methods of transport, 
ato: and installation of ters is given, and 
the o tional procedure to be adopted and the 
various corrections to be applied to the readings 
taken are discussed and illustrated by & particular 
numerical example. Finally, & short description ig 
given of the testing procedure followed at the 
National Physical Laboratory. This moludes an 
illustration of the Laboratory’s primary standard 
barometer, which is nearing completion. 
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A Mobile Bone Meal Factory In Africa 
Tua deterioration of African livestook shown by 
lack of produotivity, poor calves and lack of resistance 
to parasitic infestation is in large measure due to 
insufficient phosphorus in the diet. No matter how 
excellent the animal husbandry practices may be, 
that is, rotational grazing, manuring and water 
supply, full response cannot be expected without 
ing good the deficiencies of calcium and phos- 
phorus. Phosphorus deficiency is 6 fundamental 
environmental factor which cannot be remedied 
otherwise than by doner qne of phosphorus. 
A mineral survey of ya soil, pasture and beasts 
has shown that in most cases there is a phosphorus 
deficiency. This defleienoy may be made good, 
either in part or comple , by usmg mobile bone 
meel factories aa envisaged by Dr. I. Mann (Colonial 
Plant and Animal Products, 4, No. 4). These will 
make available on the spot substantial quantities of 
cheap phosphorus m form of sterilized bone 
Sie The low capital expenditure neoeesary is 
entirely out of proportion to the benefits accruing to 
man and beast. Bones become a new and valuable 
cash crop, while the produot offers the African the 
rtunity of improving his primitive husbandry 
and of rearing healthy and more productive livestock. 


Factors In Clover Nodulation 

Tura effect of certain adsorbents on the nodulation 
of clover plants has been investigated by E. R. 
Turner (Ann. Bot, N.S 19, 147; 1955). He has 
found that the addition of charcoal to tho rootmg 
medium of clover plante, inoculated with effective 
and ineffective strains of RAszobium, leads to a 
stimulation in nodule production. The time-interval 
between inoculation and the first vi greed of the 
nodules ia reduced in the presence of charcoal. The 
author concludes that this stimulation ig due to the 
adsorption by the charcoal of inhibitory compounds 
secreted by the clover 100te. These compounds have, 
in fact, been eluted from the charcoal and have been 
shown to affect nodule production. It is suggested 
that, according to the concentration of the secretions 
in the eluates, either a stimulation or an inhibition 
of nodule formation may occur. 


Biochemical Synthesls and Isotopic Tracer Technique 

A aoon many monographs have appeared in recent 
years on the use of isotopes as tracers to find how the 
body builds up complex materials from the break- 
down products of the food. Dr. G. Popják, in & 
recently published lecture entitled ‘Chemistry, Bio- 
chemistry and Isotopic Tracer Technique” (Lectures, 
Monographs and Reporte of the Royal Institute of 
Chemistry, London : No. 2, 1955; pp. 59), discusses 
the way in which the techniques of organic i 
and of enzymology have been linked with the tracer 
technique in such work. Instead of trying to cover 
the whole fleld, Dr. Popják deals mainly with certain 
major doe Ner fatty acids, cholesterol and 
the porphyrins—and discusses them in sufficient 
detail to show the interdependence of the throe 
methods of approach in throwing light on the problems 
of biochemical synthesis. He underlines the need for 
continued close collaboration between the organic 
chemist and the biochemist in work of this type. 
Museum Uses of ‘Perspex’ 

Ix the May number of the Museums Journal, Mr. 


R. A. Kennedy details two further uses for ‘Perspex’ 
in museum work. When this substance is used as & 
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protective oovering-for labels, it is found that in 
course of time dust accumulates between the card and 
the ‘Perspex’, and periodical removal and cleaning 
deo pue Wiig rooe df litle value. 

more 


denen of flint tools. 
‘Perspex’ flakes in a similar fashion to flint when 
t oold or, even better, when chilled. It is thus 
necessary to use ‘Perspex’ of the oorreot colour, 
and by & combination of cutting out, filing, flaking 
and scraping an excellent imitation of a flint imple- 
ment can be obtained, 


Technical Hardness Measurement : 
Conference In Bremen 


Ax international conference on ‘“Hardneas Measure- 
ment in the Works” will be held in Bremen during London 


International 


. At the 


ia, France, 
suc) Gai Hie Jame aed ue ae 
States will discuss 


hs pontine AG i aed dirae 
the possibilities and advantages a eed 
statistios in the fleld of hardness t is hoped 
fo a te. hs SI CE of "internation- 
ally comparable hardness values, which are of 
much importance for technical produote. Further 
details ing the conference can be obtained from 
AFM, Verein utsoher Ingenieure, Prmz Georg 
Strasee, Dusseldorf, Germany. 


Association of Universities of the British Common- 
wealth 


A CowMONWAXALTH Inter- Unive 


a whioh holds an overseas 
meeting in the years between its quinquennial con- 

Simular meetings have recently been held in 
Canada (1949 and 1954), New Zealand (1950) and 
India (1951-52), but this is the first to be held in 
Australa. These conferences, which have been gup- 
ported very generously by the Nuffield Foundation, 
provide the opportunity for discussion of matters of 
academic poloy and Commonwealth inter-university 
ay Ge Pug he elaine, o o ara 
over Rowe, vice-chancellor of the 
Taran odcinek ee nie 
Association of Universities of the Britash Common- 
wealth, and each Commonwealth country will be 


ted by one or more university executive 
heads, the United Kingdom ising Dr. 
R. B. Aitken (Bi y t Hon. U. 


Wilson (University College, Leicester). 
The secretary of the conference is Dr. J. F. Foster, 
secretary of the Agsociation of Universities of the 
British Commorngrealth. The conference members 
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while in Australia will visit other universities ther 
and will attend the i ion ceremonies of th 
new University of New England at Armidale, Ne 
South Walee, on August 4. 


University of London 
Tam title of professor emeritus in the Universit, 


fren the chair of geology at the Imperial Collage o 
Soienoe and Technology. 


iud oe f reader in botany in the University o 
i Ie, uH Pa Nigel DAI, Bark 


in respect of post at King's College, and that o 
E. opie 


in the Univermty of London a 
in respect of his post at King! 

ome following appointmenta in the "Universi 

have been announced: Prof. J. Duchesne, directo: 
of the io radio-electrio laboratory ir 
, to the visiting professor 

ship of Belgian studies in the University of Londor 
for à period during the second and third terms of thi 


ship in organio tenable at Birkbeck College 
Dr. W. S. Pitcher, ee es 
of Science and Technology, to the University reader. 
ship in geology tenable at King’s College. 


University of Leeds 


Taa following appointments in the Univermty of 
Leeds have been announoed : Mr. D. C. Johnson, to 
be r of mechanical engineering from January 
1, 1956; Dr. D. Bradley, to be lecturer in mechanioal 
. A. Joneg, to be lecturer m 


t of Inorganio and Structural Chemistry ; 
Mr. T. Wilson, to be lecturer in electrical engineering. 
The University has acknowledged the followmg 
gifta, among others: £300 from the Yorkshire Agri- 
cultural Bociety, for the Department of Agriculture ; 
£700 from Meeare. Joseph Booth and Brothers, 
Rodley, for the Department of Civil Engineermg, 
to mamtain a student for two years to undertake 
research work on the dynamic stresses induced in 
cranes; £8,000 for 1954—55 from the North-Hastern 
Division of the National Coal Board, for the Depart- 
ment of Mining ; eo e pande Ad 
the Department of Physios, for research carried out 
by Dr. R. 8. Tebble on the magnetic properties of 
metels and alloys at high temperatures. 


Salters’ Institute of Industrial Chemistry : Awards 


Tun Salters’ y hae elected M. J. Stephen 
to be a Salters’ Fellow for the year 1955-56. Mr. 
Stephen, who is a graduate of the Unversity of the 
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Witwatersrand, Johannesburg, obtained an M.So. 

in.1958 and is at present studying for the 
degree of D.Phil. under Sir Oyri Hinshelwood at 
Oxford. During the commg year he will carry out 
research under Prof. C. A. Coulson, at Oxford, on 
the mechanisms and rates of reactions. The Salters’ 
Company haa offered a scholarship to a student from 
Canada, and, an the recommendation of the National 
Research Counoil for Canada, O. G. Miller, of Quean’s 
University, Ontano, has been appointed ; Mr. Miller 
will carry out research during the year of tenure of 
his saho under Mr. R. P. Bell, of the Univermty 
of Oxford. The Oourt of the has also 
alected the following to be Salters’ Scholars for the 


year 1955-56: M. MoLeman (Imperial Oollege, 
London); W. L. Wilkinson (Cambridge) ; D. Oharlee- 
worth (Hull); P. L. Levine ial College, Lon- 


don); D. M. McMahon (Queen's University, Belfast) ; 
W. Kemp (Glasgow); B. B. Hunt (Cambridge). 


Colonlal Service: Recent Áppolntments - 


' Tra followmg appomiments have been made 
recently in the Colonial Service: J. H. Gisborne 

rinoipal agmicultural officer, Northern Region, 

igeria), assistant director of iculture (research), 
Northern Region, Nigeria; T. N. Greeves (deputy 
director of agriculture, Sierra Leone), director of 
agriculture, Sierra Leone; T. 8. Jones (senior agri- 
cultural offloer, Sierra Leone), deputy director of 
agriculture, Sierra Leone; M. A. Blane and F. A. 
Leeds (senior agricultural officers, Gold Coast), 
assistant directors of agriculture, Gold Coast; O. R. 
Dickson, J. T. W. Gray, R. Mulholland, J. H. N. 
Pitman, W. Smith and T. M. Wismniewski (agricultural 
officers, Gold Coast), senior agricultural officers, Gold 
Coast; P. Peterson (meteorological officer, Smga- 
pore), soientiflo officer, Royal Observatory, Hong 
Kong; W. G. G. Forsyth (prinorpal scientific officer, 
Colonial Microbiological Institute, Trinidad), director 
of the Colonial Microbiological Institute, Trimdad ; 
O. Turner, agricultural officer, Kenya ; K. A. Exelby, 
ahemist, Government Chemist Department, Tangan- 
yika; D. McKie, mineralogical chemist, Tanganyika ; 
R. N. Cope, geologist, Federation of Nigeria; J. R. 
Baker, soientiflo offloer (protozoologist), East Áfrican 
Tsetae and Trypanosomiasis Research and Reclama- 
tion Organization; W. N. Beesley, scientific officer 
ee Kumbs; 

: E. 8. Whalley, entomologist, Uganda; P. J. 8. 
Anderson, veterinary officer, Tanganyika; A. T. 
Carey, assistant adviser on aborigines, Federation of 
Malaya. 


The Night Sky In August 


Furi moon occurs on Aug. 3d. 19h. 30m., V.T., 
and new moon on Aug. 17d. 19h. 58m. The following 
»onjunotions with the moon take place: Aug. 10d. 
Dh., Meroury 7? N.; Aug. 24d. Oth., Saturn b? N. 
Mercury is too close to the gun for observation during 
August. Venus, which mses about forty-five minutes 
before sunrise up to the middle of the month, rises 
almost at the same time as the sun at the and of the 
month, and is unfavourably placed for observation 
during August. Mars, in conjunotion on August 17, 
sannot be observed during the month. Jupiter, m 
»onjunotion on August 4, 1s visible towards the end 
of the month when it rises about two hours before 
ihe sun, and canbe seen in the constellation Caxoer, 
n which it has an eastward movement. Saturn sete 
at 23h, 22h. and 21h. on August 1, 15 and 81, 
respectively ; ita eastward movement can be detected 
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Beoond-magnitude ster a Libras from which ıt is 
receding. Its stellar magnitude varies from 0-7 to 
0-8, the drminution in brightnees being due to the 
inoregse in ita distance from the earth by forty-five 
mullion miles.  Oocultations of stars brighter than 
magnitude 6 are aa follows, observations bemg made 
at Greenwich: Aug. 6d. Olh. 18-4m., x Aqr. (E); 
Aug. 7d. Olh. 56-8m., x Pao. (B); Aug. 12d. 03h. 
18-0m., A Tau-(D); Aug. 29d. 92h. 82 4m., 57 Sgr. 
(D) D and H refer to disappearance and reappear- 
ance, respectively. The Perseid meteors attam a 
maximum about August 10-18; moonlight will 
interfere to some extent wrth observations during 
that period. 


Announcements 


Dn. A. NHUBHEGHE is reat from the charman- 
ship of the Editonal Board of the Biochemical Journal 
on October 1, and will be sucoeeded by Dr. A. G. 
Ogston. The editorial office of the Journal will be 
transferred from the National Institute of Medical 
Research at Mill Hill to the Lister Institute of 
Preventive Medicine, Chelsea Bridge Road, London, 
8.W.1, as from September 1. Communications should 
be addressed from that date to Mr. F. Clark, secretary 
to the Editorial Board, Biochemical Journal, at the 
Lister Institute. 

A symposium on “Cavitation m Hydrodynamics” 
will be held at the National Phymcal Laboratory, 
Teddington, Middlesex, durmg September 14-17. 
Attendance will be by mvitation, and those mter- 
ested are asked to communicate with the Director of 
the -Laboratory. 

Tma Universities Federation for Animal Welfare is 
holding its summer school this year at Westham 
House, Barford, Warwick, durmg September 24— 
October 1. There will be expeditions to & dairy farm, 
Dudley Zoo and a slaughterhouse, and lectures by 
experts on the following topics: anımal behaviour, 
animals in zoos and orrcuses, slaughtering methods, 
animals in research, dairy husbandry and whaling. 
The fee for the school is flve guineas (three guineas 
for students). Further information can be obtained 
from the Branch izer, UFAW, 7a Lamb’s , 
Conduit Passage, London, W.O.1. 

Tra July-September 1953 number of the ''Biblio- 
graphy of Articles appearmg in Turkish Periodicals", 
issued recently by the Turkish National Institute of 
Bibliography, Istanbul (pp. 116. Istanbul: Maarif 
Basmmevi), contains a further seven hundred entries 
given, aa previously, m French and Turkish and 

under the first two figures in the Decimal 
Claserfication. Entries are limited to title, author 
and reference. There are an author index and a lst 
of periodicals covered. 

A BEFPORT of the proceedings of the 1954 Con- 
ference of the Unrversities of Great Britam and 
Northern Ireland, held in London dunng December 
17-18, 1954, is now conveniently available in pam- 
ae form (pp. 110. London: Assocation of 

niversities of the British Commonwealth; 1955 ; 
25. 6d.). It includes the text of the speeches of Dr. 
E. J. F. James and Prof. R. E. Peierls at the important 
discussion on the ly of teachers for mathematios 
and science, those of Mr. J. F. Wolfenden and Prof. 
H. 8. W. Massey at that on whether uate 
courses of study are overloaded, and of H. R. F. 
Harrod and Prof. J. F. Baker in opening the dis- 
cusaion on the retiring age for univermty teachers. 
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BRITISH FOOD MANUFACTURING INDUSTRIES RESEARCH 
ASSOCIATION 


OPEN DAY 


HE fine modern laboratories of the British Food 

Man ing Industries Research Association 
at Leatherhead, Surrey, were. oocupied in the latter 

of 1950, and the opening ceremony performed in 
ovember of the following year waa then made the 
occasion of an open day. On June 21 last the 

ries ware once again thrown open to re 

sentatives of member firma, while representatives Of 
other research organizations, of the scientific, tech- 
nioal, trade and national Preas, and others were 
present by invitation. Some three or four hundred 
visitors saw exhibits illustrating the course of research 
during the past four years and the main aspects of 
the current research programme. 

The interests of the Research Association cover & 
ange T dE with the exception 
of flour-mulling, and bakery produ dairy 
products, and fruit and a 


into three main categories: analytical problems in 
the routine oontrol of quality; problems directly 
concerned with particular agpects of food manu- 
facture; and more general investigations into fund- 
&mental principles with a bearing on the quality of 
the manufactured foods oonoerned. Some aspects 
of the work having wider scientiflo interest are out- 
lined below. M . 
The rheological properties of oertain foods, including 
such diverse ps ete as toffee, margarine, chocolate 
(in its fluid state), and starch, gelatine, agar and 
penu eges have received considerable attention. 
number o i tal pieces of apparatus were 
displayed, seh decree idee ue Rode dec ed 
to deform, or cause flow in, margarine and ita allied 
product, compound cooking fat. One of these in 
particular, the babens Plastometer’, shows much 
promise in relating plasticity and ‘ ility’ to 
readings taken on the instrument. ooolate is pro- 
cessed during manufacture in a liquid state, and 
measurement of ita rheological properties is of b 
Importance in the chocolate in It haa 
shown to behhve as a Bingham material, and measure- 
ment of its ‘viscosity’ raises considerable difficulty in 
factory practice, A number of commercial and 
experimental mstruments which have shown promise 
of proving useful in factory oontrol were exhibited. 
Investigations into the pastmg of starch have been 
carried out by means of the corn industries visoo- 
meter. The meesurement of the properties of jellies 
of various types is of interest in a number of food- 
stuffs. The Research Association has recently 
contributed largely to the deagn of the F.I.R.A. 
Jelly tester, which incorporates several refinements, 
particularly in respect of design of the spade and 
reduction of friction, in comparison with the older 
B.A.R. tester. Recent work on the gelling properties 
of agar has shown how the mstrument may be used 
fur characterizing jellies and obtaining information 
beyond the measurement of pure ‘jelly strength’. 
The Research Association is auuieins the plastio 
composition and crystallization behaviour of cocoa 
butter and other fats through determinations of the 
speoiflo hesta ‘and heat contenta over a wide range of 
temperatures. Krom the measurements obtained, the 


percentage of liquid phase at & given temperatur 
may be calculated. An adiabatic calorimeter ha 
been constructed for the purpose of these studies, 
description of which will shortly be published else 
where by Mr. E. H. Steiner. The procedure followe 
is intermediate between that described by A. E 
Bailey e£ al,“ and that of J. Straub and R. N. M. A 
Malotaux as adapted by 8. V. Vaeck*. The investi 
gation is important in the study of the tempering a 
chocolate and the use of alternative fate in oerte 
types of confectionery. The control of particle gir 
ia of importance in many food producta, such aa icin, 
sugar, cocoa powder, chocolate and starch. Amon 
the exhibita were & commmercal vortex meve for 0000 
powder, a modified Andreasen sedimentation appar 
atus for chocolate and a Lea and Nurse air-perme 
ability apparatus for the determination of specif 
surface of several materials. E / 

In the fleld of biochemistry, a study of the natur 
of the changes undergone by meet products, par 
ticularly colour obanges in sausages, ham and othe 
cured meats, is being made from a fundamental poin 
of view; a note on one aspect of this work wa 
recently published by J. I. Anderton and D. J 
Locket. The separation and study of vitamin A ane 
related substances in liver ola 18 being undertaker 
by the use of a ‘short-path’ molecular still, chromato 
graphic methods and the use of the quartz spectro 
photometer. Fruita for jam-making and brine 
vegetables for the manufacture of pickles are both 
subject to undesirable tiesue breakdown under certai» 
conditions. The part played by pectolytio enryme 
of the fruits and vegetables and those produced by 
moulds naturally present on fresh fruit and vegetable, 
is being investigated in this respect. The Research 
Association maintains an extensive microbiologica 
laboratory for the study of both the desirable organ 
isms that are necessary to such processes as the curing 
of bacon and the preparation-of pickles, and the 
spoilage organisms which are & source of trouble n 

meat and fish products, and in pickles ane 

sauces. Investigations of the thermal death-rat 
characteristics of mould reg which may oeus 
spoilage in jam and of bacteria and yeast 
responsible for spoilage in pickles are being carrie 
out. i 


On the technological level, the Research Associa 
tion maintains pilot plant for studying the rate o 
heat penetration into canned under com 
mercial conditions, and a laboratory-sized & tui 
for carrying out pasteurimation testa on jars o 
pickled onions has recently been designed an 
The packaging of manufactured food 


constructed. 
is an integral of the interesta of the Researal 
Association. ile it does not concern itself with 


the study of the properties of the various wrappin; 
and ing materials, it ia concerned-with thy 
choice of material best suited to particular producta 
In this connexion, a number of studies are under 
taken, such as measurement of the vapour pressure 
of confectionery products, the protection of meta 
closures on glass packages from any corrosive effects 
due to the nature of the product packed in them or 
conversely, discoloration of the product in contacr 
with the closure, and the effects of transparency ano 
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dr-permeability of wrappers for margarine. The 
sermeability of rubber sealing rings to gases and 
‘olatile substances js a cause of deterioration in meat 
nd fish pastes, and the most desirable formulation 
or such rubber rings is being sought m collaboration 
vith the manufacturers. 

Bee Nature, 166, 1108 (1051). 

Oil and Soap, 81, 293 (1944). 

Int, Choc. Ren., 6, 350 (1051). 

Mature, 178, 818 (1065). . 


RADIATION CHEMISTRY OF 
SOLUTIONS 


(HE fifth annual meeting of the Société de 


physicists 
Jtates and the U.8.8.R. 
Radiation chemistry is complicated by the fact 
shat the primary events are confined to the tracks of 
jhe ionixing particles. It was pointed out that in 
aqueous solutions the yield varies with radiation 
quality, the principal change occurring in the range 


b ine in chloroform (A. Chapiro). 

pose MM ean ollis ae Wah 
the indirect effects in dilute solutions (J. Weiss). 

However, the strict proportionality of fluorescence 


The most useful system for the chemical measure- 
ment of dose is still a solution of 0-001 M ferrous 
tons in 0:1 M sulphuric acid. Several recent determ- 
inations for X-rays and B-rays have all favoured a 

to Gier+ = 15-5 molecules per 100 eV. 
(N. Miller; A. J. Swallow; M. Oottin) An accurate 
letermination has been carried out with 2 MeV. eleo- 


gives 
Schuler and A. O. Allen, reported by N. Miller). The 


8 x 10-* M ferrous ions in 4 M sulphuric acid (Proe- 
kurnin, quoted by B. 8. Medvedev). The senaitivity 
of impuritiee was demon- 


ion-pair in air. 
x-rays give values close to W = 85:5 eV., in agres- 
men? with older date. New resulta for fast electrons 
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obtained from a comparison of absolute oounting- 


rates and ionization measurements of sodium-24, 


cobalt-60, gold-198, iodine-181 and phoephorus-33 
lead to a value of W = 84 + 1 oV. in air, differing 
slightly from W = 82:5 eV., the value widely 

in radiological work (W. Emery, reported by L. H. 
Gray). 

It was generally agreed. that the initial uota in 
and 
1 radicala and the molecular products 

and i The mechanism 


ide 


P 
Oottin). New light waa thrown on these processes by 
studies of radiation-induced polymerization and of 
the production of hydrogen peroxide in gas-free 
aqueous solutions of acrylonitrile, Both the monomer 
and polymer are inert to hydrogen peroxide, but 
readily oambine with hydrogen and hydroxyl radicals. 
The yield of hydrogen peroxide varies with monomer 
concentration. It is at a maximum at 10-* M and 


densest parta of the tracks (E. . 
Dainton and G. F. MoNaughton). No similar demon- 
stration of precursors of molecular hydrogen has yet 
been made. It might be formed directly fram one 
water molecule, but the dependence of the yield on 
the linear energy suggeeta & recombination 
process (M. Helaunsky; G. Stein; M. Magat). 
Oxygen-18 has been used in a study of the production 
and decomposition of hydrogen peroxide by radiation 
(E. J. Hart, 8. Gordon and D. A. Hutchinson). 
Some of the aqueous solutions investigated are of 
biochemical interest. Irradiation of phosphorio acid 


. esters of the homologous series of methyl to amyl 


inorganio phosphate, acyl phosphate, 
hydrogen peroxide. All solutions show an after- 


in dilute aqueous solution show that quantitative 
extent on the purity 
is inactivated 
by hydroxyl radicals as 
has been previously assumed (W. M. Dale and C. 
Russell; P. Bonet-Maury and F. Patti; H. O. Sutton, 
quoted by L. H. Gray). In contrast, reduction pro- 
ceases oocur in solutions of methylene blue, coenzyme 
I and diphosphopyridine nucleotide (G. Stem; A. J. 
Swallow). 
Irradiation of aqueous solutions of polyvinyl- 
pyrrolidine and other water-soluble polymers leads to 
i if the concentration is lem than 0-8 per 
cent, and to cross-linking if more than l per oent 
(A. Obarlesby and P. A. Alexander). The mechanism 
of croas-linking, however, is not yet understood (A. 
in; Y. Landler). Irradiation of air-free 
solutions of methacrylic acid leads to polymerization 
which continues after the end of the The 
resulting polymer, dried and to air for 
several hours, oan still initiate polymerisation in new 
unirradiated monomer solutions (M, Fox and P. A. 
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Alexander), Similarly, irradiated polymers 
Ei pups ia aha cee died 


thereby forming so-called .graft po These 
show & mixture of the physical ien of the 
substances (A. iro ; Magat). The 


Medie, We 


position of the 
bec Irradiated so 


in analytical and conditions of irradiation 
(W, Wild ; Chapiro; A. Henglein) The loss of 
colour of diphenylpioryl hydrazine, irradiated in 


mixtures of organic solvents, does not follow a simple 
additive law, indicating energy transfer 
solvent, moleoulo to the other (A. Chapito; 


MURS Mae J. Berry and 8. Lipeky). 
The use of radiation as: an energy source in 
peratory organic chemistry was donaat n 
halogenation reactions of aromatic compounds and 
in the synthesis of methylene blue and other organic 
substances (D. E. Harmer, J. J. Martin and L. 
Anderson; J. Loiseleur). 

Many of those who attended both this meeting and 
the Faraday Discussion on radiation ahem- 
istry in Leeds in 1082 felt that in Paris thare was lem 
controversy about possible radical intermediates, 
moat of the new results falling into line with accepted 
schemes of radical formation and reaction. Even the 
concept of the ‘molecular yield’ which hás had con- 





POLAROGRAPHIC 
INSTRUMENTATION 


FIRST SYMPOSIUM OF THE 'POLAROGRAPHIC 
: SOCIETY ] ` 


Y invitation of Prof. F. B. Dainton, the first 
of the Polarographio Society was 
Tabs chasis 


Chemistry Department of the University 
of Leeds on May 25. In its emphasis on the 
of polarographic instruments, this is believed 


to have been the first of ita kind to be held in Great 
Britain. After Prof. Dainton had extended a weloome 
to the Society, the chairman mentioned the steps 
leading to ite recent formation and briefly outlined 


btaining 
current/voltage curves. ‘These oan be plotted with 
surprising because’ of the semi-automatic 
location of voltage soale in a series of 10-mV. 
steps. By virtue of a magio-eye null-point detector, 
the manual polarograph described by G. O. Jolliffe 
measures the true maximum current and so eliminates 
assumptions abeat the detector’s equation of motion. 
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This instrument ia also of interest to the polar 
graphio research worker in that it contains facilitie 
for measuring both current ang voltage potentic 
x) id 


photovoltaic ampli 
mu Cee? ur EA Wood and Mine B. Latni 
due dun of an associated condenser/resi 
t for use in derivative po 


ph: 
, iaaa G. L. Young dealt with a pen 


instrument involving a drfferent 


recording n 
, of amplifier and paid special attention to 


a in aspeot8 of an attachment which enable 
the instrument to record true derivative S resp b 

the &.o. polarographio methbd of Breyer and 
After dealing with the rather oe eoo 

waves enoountered in cathode- [9 
G. F. Reynolds gave an outline of aR grits iode -b 
yero the equations of Randles and Sevcik 
from being more sensitive than conventiona 


type, 

with greater speed and simplicity. In ita resolutior 
steps and oompensation for t 
preceding step, the instrument’s normal erformann 
is between that of the 'oonventio and th 
‘derivative’ polarograph. However, kn aee La) 
le e ea a Hi deere unt, 


ab its present stage of development 

design principles of a si oathode-ray 
polarograph were then given by H. W. Rowe-Leste, 
who also dealt with the electronics in terms of blooh 


diagrams, 

By way of & contrast to these purely instrumental 
contributions, Mrs. N. Luthy read & paper on the 
application of the polarograph to pyrimidine chem. 

i to the 


LIBRARY RESOURCES IN THE 
MANCHESTER AREA 


CONFERENCE on library resources for industry 
and commerce in Manchester area was held 
in Manchester on March 10 by the Northern Branoh 
of Aslib. The speakers were Mr. D. I. Colley, Man- 
chester City librarian; Mr. y. D. Freedland, in- 


The 
main point is that these services have to meet the 
varied need of the rate-payers who pay for them. 
The commercial and technical libraries, while im- 
portant and highty developed, are but two sections. 
This dependence on local finance limita 
developments. This is unfortunate, he said, because 
a oensus taken during 1954 showed that some 40 per 
cent of the users of the reference libraries were not 
rate-payers. Moreover, an is of this 40-per 
cent showed that Manchester is not only providing a 
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gional service but also a national, even international, 
dea noi seam unreasonable to seek national support. 
The major part of Mr. Freedland's paper consisted 
' an analysis of the holdings of some forty i 
braries situated within a radius of twenty of 
16 centre of Manchester. It was based on some of 
ie replies to a ionnaire iasued by Mr. A. L. 
myth, of the erence and Special Libraries 
North-west Group) of the Library Association. For 
j;nvenienoe of presentation, Mr. Freedland grouped 
iem under broad headings such as chemical pro- 
action, textiles, angmeering and the ction and 
istribution of fuel and power. are, he 
xgretted, certain libraries which he was unable to 
iclude in his survey as they appeared to pursue & 
olicy of non ion in any of the various 
themes for m assistance and collaboration. 

Mr. Árdern spoke on the Manchester College of 
eohnology Library and its assistance to industry. 
b began in 1824 as the library of the Manchester 
[echanice Institute, and it still has many hundreds 
f the original volumes, of particular interest being 
ye collection which had belonged to J. P. Joule. A 
yw weeks ago the draft of a twelve-page letter which 
oule had written in 1858 to William Hopkins, the 
ambridge scientist, was found in one of these books. 
ne of Joule’snote-books, which waa not recorded when 
ir, Lowery described them in 1931, is in the library. 
The library carries a stock of forty thousand 
olumes, five hundred current periodicals and the 
ieses awarded. for the degree of master of technical 
sience in the University of Manchester. A large 


lection. of standards is maintained, inclu those 
f the American Society for Testing Materi the 
osiety of Automotive i the Society of 


ger. The public li , 
seful to the firm which already possesses its Own 
formation service, and ita chief value is in meeting 
arginal needs. Such a service can only be given if 
ie publie library does not fall below a minimum 
re. By oo-operation, industry expands the publio 
brary service, and this implies development upon & 
gional basis. But it is not possible wisely to plan 
xnonal developmenta without regard to the national 
brary system as a whole. The Royal Sooiety's 
oientiflo Information Conference in 1948 urged the 
overnment to give increased support to central 
xentiflo hbraries and stressed the need for oo- 
peration in local areas. The Advisory Council on 
dientific Policy appointed its own Scientiflo and 
echnical Information Committee, which reported on 


anounced the postponement of the whole saheme— 


ven its je cd qs Ma AR Do Maroc 
nd by . Co in his Armstrong Memorial 
eoture, this decision was unchallenged. 
Last year, however, the Advisory Council 
ie hope that steps would be taken without undue 
to implement the scheme, and endorsed a report 
ing committee that there is a need for a 
sw science lending-library outede London, prefer- _ 
bly in a place easily accessible to the industrial 
of the North and Midlands, and that this library 
iould be the centre of a regional loan system based 
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on selected municipal libraries. It is understood that 
the Government is now considering this. 
The discussion which followed the four papers ' 


mittee was urged to take the matter up. 
A. R. CAMERON 


RADIO COMMUNICATION BY 
"WAVE SCATTERING 


T has been known for some twenty years or more 
that in addition to the normal process of reflexion 
at the various regions of the ionosphere, by means of 
which most long-distance communication ig con- 
ducted, radio waves could be scattered in various 
directions from the point of meidence on the iono- 
sphere. Such scattered radiation is usually very weak 
and not easily detected by normal methods of 
reception. In 1952, however, a pa was published 
by & group of workers in the United States psc 
conducted on a frequency of 49-8 Mo.[a., 
during which eeaily measurable signals were obtained 
experimental path 1,245 km. long. While the 
strength of the observed signala passed thro a 
maximum at about midday and a minimum at about 
20 hr., there was no failure over & period of several 
months resulting from oonditions in the scattering 
medium. 

The success of such experimental transmissions 
relied on the concentration of the emitted radiation 
Into & narrow beam directed at the correct angle to 
secure forward scattering from irregularities in the 
lower regions of the ionosphere. A narrow-angle 
receiving aerial was also used, directed so as to ensure 
maximum reception from the same portion of the 
ionosphere as was *illuminated' by the radiation from 
the transmitter. Much interest was aroused by these 
and later experiments, which olearly offered ihe 
a guia Sod og NET iar TOU TS. 
high between 30 and 100 Mc./s. 
for a limited range of distances between about 800 
and 2,000 km. 

While it has been known that further investigations 
were in progress in the United States, Canada and 
the United Kingdom, very little of the scientiflo or 

ractical results obtained has so far been published. 

t is therefore of conmderable interest to note the 
recent announcement by the Masaachusetts Institute 
of Technology of the development of new methods 
of sanding radio waves over useful distances for 
communications as & result of research conducted for 
the United States Air Force. Dr. W. H. Radford, 
head of the M.I.T. Lincoln Laboratory's oommunioe- 
tions division, is reported in The Times of July 18 to 
have said that the first application of these new 
systems would be in oonnexion with the defence of 
the United States and Canada. The use of very high 
frequency ionospheric scattering aa referred to above 
is of particular advantage in high-latitude and arctic 
regions, where conditions in the ionosphere for normal 
Drag ond (80 Mo./s. and below) propagation are 
subject to storms, resulting in great variability and 
in tion of radio communications. It is under- 
stood that some cirouita operating on these principles 
and using teletype transmission are already in 
operation. 
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In an analogous manner, radio waves in the ultra 
high frequency band above $00 Mo./s. can be used 
for communication over somewhat shorter, but still 
useful, distanoea of the order of 500 km., by forward 
scattering of the waves from irregularities in the 
troposphere at a height of a few kilometres. A similar 
use of high effective power, directive serials and 
sensitive recervers’is required but, -on account of the 
higher frequency employed, & greater resulting band- 
width can be made available for normal radio tele- 
phony operation. Until more information is disclosed 
as to the scientific and practical results of the investi- 
gations in progrees in various parta of the world, the. 
full possibilities of communication systems based on 
the forward scattermg: of radio wavea in the iono- 

ere and troposphere cannot easily be visualized. 

publication of the resulte of recent invoeti- 

gations in these fields will be awaited with interest 

by all those concerned with the future of radio 
communication. 


VEGETATION OF THE ASSAM 
VALLEY 


Vol. 9, No. 1, of Indian Forest Records (pp. iv 4- 
8744 plates. Delhi: Manager of Publications, 
1954), J. B. Rowntree, formerly conservator of 
foreste, Assam, writes on an ‘Introduction to the 
Vegetation of the Assam Valley”. In 1988 Dr. N. L. 
Bor, on deputation among the head-hunters of the 
Ake Hills, Assam, wrote & detailed account of the 
vegetation of that area. <A first attempt to classify 
the vegetation of India was made by Mr. (now Prof.) 
H. G. Champion in 1985 in “A Preliminary Survey 
of Forest Types in India and Burma”. ‘Fhe area 
covered did not permit of great detail being given. 
The present work is an &ttempt.to do the same for 
the whole of the Brahma valley. 
The object aimed at was to collect all the existing 
data on the subject, with additions from personal 
knowledge of all the communities deearibed, especially 
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with respect to the Dipterocarpue—Meswa—Michei 
association and the Shorea—Schima- 
pro-climax. To the north of the Brahmaputra t 
river runs practically north and south, and from t 
foot of the hills the land drops on a gentler alor 
The hill areas are covered with foreste; but, owt 
to the prevailing habit of ahifting cultivatu 
(jhumeėng), the climatio climax formation is but rare 
met with, and the forest is mostly of secondary growt 
In most of India this practice was by t 
British Government; but this action did not exte 
to the remote Assam of those days. As in the oa 
of Africa, so here; Mr. Rowntree states: “In old 
times when the population was kept in chook |] 
wars and disease no great harm was done, b 
nowadays with the ion increasing (in plac 
at alarming rates) this is no longer the cage”. T. 
jJhuming rotation is becoming shorter and shorts 
and in places is down to three years. As & resu 
the ground-cover appears to be frc 
tree growth to bamboos’and finally to grass, the e 
is decreasing in fertility and erosion increasing fro 
year to year, with floods silting up valuable pla 
land. 

' The main reserved forests lie along the foothi 
with detached blocks on higher land in the plair 
The tropical evergreen formation is in Upper Addi 
and the Shorea robusta association in Lower Asear 
Among biotiofactors man, as has been shown, ple; 
a predominant part, followed by animals, gim 
climbers and epiphytes, insects, soil algm, -bacter 
and earthworms. 

Having di of the factors of climate, geolog 
and soils and so forth, Mr. Rowntree, in a seri 
of chapters, deals with the classification of tl 
communities, the ical Otnnamomum—Amoorc 
Michelia formation and ite associates, the deciduo 
Shorea formation and other groupe, grasslands az 
s&vannahs, and so forth. Appendixes give mar 
and there are & few illustrations. To the fore 
officers and those mterested in the flore of this littl 
known pert of the world, the work should pro 
invaluable. E. P. STEBBDIG 


RELATIONSHIP BETWEEN CERTAIN COMPONENTS OF THE 
CYTOCHROME SYSTEM 


By Pror. D. KEILIN, F.R.S., and Ds. E. F. HARTREE 
Molteno Institute, University of Cambridge 


OF; the oomponents of a ioal me 
system only cytochrome o 80 far been 
isolated in ene and Ul state. By 
& very simple prooedure!, o containing 
0-34 per cent iron oan be obtained from heart muscle 
on & large scale, while further purifloation'-* yields 
fractions with iron contents of 0-48-0-45 per cent. 
Although the properties of this isolated or exogenous 
oytoahrome c are in general i of the method 
e P 
catalytic activity, as determined with a heart-muso 
preparation of cytochrome oxidase’, is much lower 
than that of the endogenous pigment present in this 
preparation:“.. Furthermore, only exogenous cyto- 
chrome o combine- with cyanide within the physio- 
logical range of pH1t-1, 

These differences between the two forms of cyto- 
chrome o appear to favour the view. that it undergoes 
a marked change on extraction. However, two oon- 


siderations militate this view. (l) Cyt 
chrome e which has been obtained by a very mi 
method of extraction of washed heart-musele min 
with phosphate buffer has the same properties! 
the pi t obtained by the usual, more drast: 
method. (2) The ‘catalytic activity of the cyt 
chrome system in & particulate heart-musole prepar 
tion depends upon appropriste spatial distributi 
of all components of the system; im other worc 
upon an arrangement within the particles whi 

us cytochrome o is more favourably plao 
for electron transfer reactions- than is the exogeno 
pigment: That there is no essential difference betvre 
the exogenous and endogenous forms was demo 
strated by a transformation of the former into tj 
latter”. This was achieved by adding extract 
cytochrome o to a washed heart-muscle min 
previously made deficient in cytochrome o, and th 
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570 560 550 540 530 520 
mu 

PEL Absorption spectra of heart-muscle peeparai»on reduced 
with succinate or with + A. Effect of adding 
i peta pipers non yas arated pon 
1 . 
f to maintaln all 
(111) 16 abf cytochroms o ae 
of solutions (11) and (i) ee Seanad yd eene 


obtainmg from this mince our standard type of 
mustle preparation’. The now. re-imoorporated 
cytochrome o waa found to be indistinguiahable from 
the normal endogenous cytochrome o of such 
preparationg!^, 


Variations In the Position of the c-Band of the 
hrome Spectrum and Evidence for an 
Additional Cytochrome Component 


While the a-band of reduced o in 
solution lies at 550 mg, the position of this band in 
preparations of heart muscle and other tissues, as 
well aa in certain bacteria, has been recorded speotro- 
photometrically as 551-552 my-™. 

The study by conventional spectrophotometrio 
methods of heart-musele preparations suspended in 
buffers is scarcely practical since the loes of light by 
BOG is much ter than the decrease 


salta to such tions, which leads to æ ocon- 
siderable degree of clarification and, in addition, to 
plot difference spectra (for example, oxidized against 
reduced forms) in order to reduce still further the 
effects of scattering. Since bile salts have inhibitory 
actions on some catalytic components of the heart- 
muscle preparation, we have used high concentrations 
of sucrose in place of bile salts. 

ap orde to determine’ MA prece a5 PORT Po 
relative «-band’ positions for soluble cytochrome c 


(horse heart) and for endogenous cytochrome o in the . 


heart-muscle preparation, we have used a Hilger 
"U vigpeo' 
prism. The resulting high dispersion allows wave- 
length settings to be made accurately to 0-1 my in 
the greater part of the visible region. By reading 
sxtinctions at 1 my intervals and constructing. 4 
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smooth curve the band maxima could be estimated 


with an error of + 0-3 mp. A comparison between & 


calibrated didymrum glase filter and a solution of 
reduced cytochrome o in phosphate buffer pH 7-8 at 
20° gave the position of the a-band of soluble oyto- 
chrome c as 550.0 my. Heart-muscle preparations 
were suspended, after isoelectric precipitation, not 
in the customary phosphate buffer but in & sucrose 

hate solution (200 gm. sucrose in 100 o.c. 
0-25 M disodium phosphate) and examined in 0-5 cm. 
cuvettes. The extinction of these suspensions was 
1:6-2-0 at 550 my. Repeatable readings of these 
high extinctions were obtained by using the makers’ 
high-intensity filament lamp, taking extmction (Æ) 


readings a blank cuvette conteining parzffn- 
soaked filter paper (E are Gene te (hs 
' extinction. of latter. Under these conditions rt 


was possible to work with & alit-width of 0:2 mm., 
which 18 equivalent to & 5 my band-width at 550 my. 

The resulte of our experiments can be summarized 
as follows. 

(1) The position of the a band. of cytochrome o m 
heert-musole preparations reduced with either sodium 
succinate or sodium dithionite is near 552 my 
(Fig. 1, (i)), the mean figure fiom numerous experi- 
mente being 551-7 In no case was the band 
position modified by treatment with cyanide (1 mM) 
or carbon monoxide. 

(2) ‘The equivalent band in a cytochrome c-deficient 
heart-muscle preparation, which is measured as a 
shoulder on the short-wave side of the bend b, lies 
between 558 and 554 my (Fig. 2, (ii)). 

(8) When a solution of cytochrome o (a, 
se: ) is added to cytochrome o-deficient heart- 

Pose he dins m amounts approximately oom- 
deficiency and the mixture is reduced 

Pub p a a E hod ed Ok 
the added me o is seen to be at 562 mp 
(Fig. 2, (iv)) This band-shift could concervably be 
due to four causes: (i) A reaction between exogenous 
cytochrome o and some constituents of the heart- 
muscle preparation which affects the abeorption 
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570 560 550 _ 540 530 520 
mp 

Fig. 2. Absorption of normal and cytoehrome o-defioieni 
musele and tho IE RA e Dedit 

Q0) Normal sodium dithiomte. (1) Deficient 
tidh di te. (1h) B sM cytoohrome o + 
diintonite- (17) As (1) -8 an eo 

m nic Oe ccrta ps 
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spectrum of py toocnrome c. (ii) oe of the overlap 
of the «-bands of cytochrome o and cytochrome b 
(563 my). (iii) A result of light-scattering by the 
heart-musole preparation. (iv) An effect of some 
other component with an absorption band close to 
that of cytochrome c. Each of possible causes 
will be examined separately. 

(i).The possibility of a reaction between exogenous 
cytochrome c and a constituent of the heart-muscle 
preparation was easily dismissed, since the shift of 
the a-band towards 552 my takes place not only 
when. cytochrome o is added to cytochrome o-defloient 
heart-musole preparation but also when they are 
mixed optically, that is, by ea r a solution of 
cytochrome o and the deficient 
tion in separate adjacent ouvettes in the "ibe light boon 
(Fig. 2, (v)). 

(i) An effect of the absorption spectrum of oyto- 
chrome b oan be readily elimmated. Thus, if & 
solution of cytochrome o is added to cytochrome o- 
deficient heart-muscle preparation and the mixture 
reduced with either ascorbic acid or cysteine, which 
do not reduce cytochrome b, the a-band of cyto- 
chrome o appears to be nearer to 552 mu than to 

550 my. 
~ (ii) An explanation in terme of light-scattering is 
mmprobable asinoe the addition of light-scattering 
material, such as milk, to a solution of reduced 
cytochrome o does not change the position of ita 
absorption bands. 

(iv) The shift of the a-band of reduced oytoahrome 
o from 550 to 552 my. must therefore be due to the 
presence in heart-muscle preparations of an extra 
Pigment, which we shall temporarily refer to as P, 
with an absorption band lying near 550 mp. The 
following experiments provide further evidence for 
this view and also reveal the nature and function 
of P. 

(4) Since cytochrome o is the only cytochrome 
component which is known to be thermostable, it 
waa of interest to determine the absorption maximum 
in the heart-muscle preparation after heat treatment. 
After heating heart-muscle preparation for twenty 
minutes at 70° and theh reducing it with sodnm 
dithionite or ascorbic acid, the only bends visible 
are those of oytoahrome o, the a-band of which is 
now at 550 my. 

(5) An optical mixture of reduced cytochrome o 
and untreated (that is, oxidjzed) heart-muscle pre- 

shows an a-band at 550 mp. This indiogbea 
that P undergoes oxidation and reduction and that 
only ita reduced form affecta the spectrum of reduced 
cytochrome o. 
. (6) In an optical mixture of reduced oyto- 
chrome o in solution and heart-muscle preparation 
reduced in presence of antimycin A with erther 
succinate or DPNEH. (reduced coenzyme I), the a-bands 
of cytochromes e and b are at 550 and 563 my 
respectively (Fig. 1). If it is assumed that P is a 
cytochrome type of pigment showing only diffuse 
absorption in the viable region when it is in the 
oxidized form, this experiment indicates that P 
remains oxidized while component b is reduced. In 
other words, the reduotion of P, like thab of oyto- 
chromes a and o, is inhibited by antmmyoin A. 

(7) The positions of the o band in a heart-musole 
preparation containing 1 mM cyanide and reduced 
with either 10 mM potassium ferrocyanide or & 
10 mM mixture ferrocyanide/ferricyanide = 70 were 
at 551 and 550 mu, respectively. Since cytochrome b 
remained completely oxidixed in both cases, these 

e 
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results indicate that the oxidation-reduction potentia 
of P hee between those of cytochromes b and o. 

(8) Tbe main properties of P oan thus be enumer. 
ated as follows. (i) It is thermolabile. (ii) It car 
undergo oxidoreduotion. (iii It can be reduced jr 
the heart-muscle preparation with those reagents 
which also reduce the cytochrome o of the prepara 
tion, for le, acid, cysteine, sodium 
succinate and D . (iv) Ite reduction by succinate 
or DPNH ie inhibited by antimycin A. (v) Ite 
oxidation is catalysed by the cytochrome oxidase 
system; the compound is therefore not &utoxidir. 
able. (vi) It does not appear to react either with 
cyanide or with carbon monoxide. (vii) Its oxidation- 
reduction potential lex between those of cytochrome: 
b and o. (viii) In the oxidized state it has a diffuse 
abeorption spectrum, whereas in the reduced state it 
must show & strong absorption band lymg betweer 
the a-bends of cytochromes b and o and close enougt 
to the latter to shift ita apparent maximum from 
550 to ~ 552 my (Fig. 2). These points suggest thai 
P is a thermolabile, non-autoxidizable, &ntimyoin. 
sensitive cytochrome onent with absorption 
bends in the reduoed state near those of oyto. 
chrome e. Like other ments of cytochrome, it 
forme an ileal par OF the electron transfer chain 
between activated substrate molecules and molecular 


oxygen. 


Identity of the Pigment responsible for the Shift 
In the c-Band with Cytochrome e 


A component of cytochrome which exhibita the 


during spectroscopic examination of 
heart-muscle preparations, and of suspensions of 
different cells, at the temperature of liquid air™1, 

The success of such experimenta at liquid-air tem- 
perature (— 190°) upon the presence of 
En NA Y medium and upon the use 
of a low-dispersion vision) spectroscope. 
Winds ecu a ore ae 
(v/v) the suspension freezes to a translucent glase, 
Dade ee E 

on becomes very move towards the 
Plue end of the Msi ies Furthermore, groups oí 
bands that cannot be resolved at room temperature 
become distinctly separate and may themselves show 
additional fine structure. When the glycerol oon- 
centration is 48-50 per cent, further band modi- 
floations can be observed. On rapid cooling to 
— 190° such suspensions freeze to & glass and show 
the same band. as was observed with 
higher proportions of glyoerol. When these frozen 
samples are allowed to warm up slowly they devitrify 
to a microcrystalline mass which, after re-cooling in 
liquid air, ahows the bands not only sharpened and 
shifted to lower wave-lengtha but also very markedly 
intensified. Under theee conditions & much lower 
concentration of material is required, but the 
devitrifled mass, being opaque, can be studied only 
by means of a very low dispersion spectroscope (for 

le, mucrospectrgscope or hand spectroscope) 

togeier er with a powerful source of light. 

"oth aids af socie Lave bcn applica tous 
study of cytochromes. Spectroscopic examination at 
low temperatures of the heart-muscle preparation 
reduced with succinate or sodium dithionite shows 
the recognized cytochrome ta with very 
sharp bands displaced 2-8 mu towards the blue. 
Thus the a-bands of cytochromes a, b and o now lie 
at about 600, 560 and 548 mp, respectively. More- 
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0-6 om. Vra ier Mage A 
eytoohrome 6 

yver, the between the b- and c-bands becomes 

ilearer a very sharp band appears at about 


551-052 mp. As the temperature rises, this band 
lisappeers rapidly—well before bands b and o begin 
i Wie abu oF bal morao har pascal This and 
ther similar observations lead us to believe that 
— 190° is near the upper limit of a range of tem- 
yeratures within which more dramatio of 
viready bands would be observed. 
'e&dily be shown that the sharp band at 551-652 mu, 
»beerved at low temperatures, belongs to the com- 
yonent which we called e and is not an 
wdditional peak in the sharpened absorption spectra 
xf cytochromes b or o. Thus this band fails to appear 
m» cooling a heart-musole preparation in which only 
me of the cytochromes, either b or o, is present in 
ihe reduced state. The 'o only’ spectrum waa obtained 
3y heat treatment &nd reduction with sodium 
lithionite, while the ‘b only’ spectrum was obtained 
ry aerating heert-mmeole preparation in presence of 
rucainate and antimycin A. 
As judged the wave-length of the oband in a 
rariety of and tissue preparations, the dis- 
ribution of cytochrome e is very wide. Since cooling 
© liquid-air temperature shifts the positions of 
ion bands 2-8 mp towards the short-wave 
md of the spectrum, the position of the a-band of 
sytochrome e at room temperature should be at 
558-554 my. By applying to a horse-heart muscle 
& modification of the method used by 


i mu AT ee 
rom pig beart we have bean able to obtain a clear 
olution of 
aarxims a-558, 8-524, 4-418 mp. As will be wo. 
ater, ee ee, 


leearibed cytochrome o,. This solution is free from 
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cytochrome o and contains only traces of cytochromes 
a and b (Fig. 8). Its absorption spectrum is un- 
changed by treatment with carbon monomde. 


Limits to Resolvabllity of Groups of Absorption 
Bands 


The question that now arises is whether the a-band 
of cytochrome e, od in the region of 554 my 
between thoee of b (563 mu) and oyto- 
chrome o (550 mg), should be detectable spectro- 
photometrically in a heart-musole tion. 

Three ilities can be consi Thus the e- 
band might form a distinct maximum in the abeorp- 
ition curve, 16 might form & shoulder to the b- or c- 
bands, or it might fuse with the closely situated 
o-band to give a virtually aymmetrical band with a 
peak at an intermediate wave-length. We shall 
assume that the a-bands of cytochromes b and e are 
of the same shape as that of cytochrome o and then 
consider to what extent the three bands would be 
resolvable if their relative heighte were varied and 
if the poattion of the 6 maximum were varied over 
the range 558-555 mj. - 

Fig. 4 shows four such absorption curves with 
peaks at 563 (B), 554 (E^), 558 (W) and 550 my (C), 
corresponding to the a-bands of cytochrome b, oyto- 
chrome e (two alternative positions) and cytochrome 
c. In Fig. 5 are ahown curves obtained by summation 
of the curves in Fig. 4 aa follows: 


i =B+H+O V =a=B+E +0 
moB+05H+0 m=B+05R' 40 
n —-15B -LO5E-O n m1l5B+05R 40 


The upper set of curves in Fig. ^5 shows that a 
trical ‘o-band’ oan be when the 
of the indrvidual bands C and W are equal 

but that a shoulder appears at about 554 myu 

when the concentration of H’ is reduced (m, n^). 

Since the original pic observations on oyto- 

chrome e indica that ita concentration in heart- 

musole preparation is leas 5 than that of cytochrome 

o*, the absence of any shoulder to the c-band in 

spectrophotametric curves of heart-muscle - 

tions would suggest that the a-band of Oro lorpe e 

1s leas than 4 my. from the a-band of cytochrome o. 

If a similar summation of a-bands is made on the 

basis of an E’ maximum at 555 my, the c-banda of all 

three curves are very asymmetrical. Curves l, m, n, 

which are calculated from an H-band at 558 my, 


E (arbitrary scale): ` 





- 5970 d lud 540 
4. Band of aytoetirame-a eror with 
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570 560 550 
mu 
Fig. 5. Ourves obtained by summation of curves in Fig. 4 as 
desoribed m the text, Band peaks: 7, 551-7; m, 5510; s, 


551-5 mu 


differ from I’, m’, n’ manly in the absence of shoulders 
to the c-bends. On the basis of experiments to be 
described elsewhere, the B: :O ratio represented 
in summation by curve n is considered to approx- 
imate to that in a normal heart-muscle preparation, 
and the wave-length of maximum extinction in this 
curve (551-5 ) agrees within experimental error 
with the wave lupe found for heart-muscle pre- 
paration (551-7 my). Furthermore, the differance 
between the c-band maxima of n and m indicates 
that the b-band can influence the position of & 
maximum due to the fused bands of cytochromes o 
and e. This shift can be demonstrated expermentally 
with the o - deficient heart-mnsole pre- 
peration (Fig. 0). The difference spectrum w (heart- 
muscle preparation reduced with suooina&te menus 
oxidized preparation) shows the a-peak of oyto- 
ohrome b at 502.5 and that of cytochrome e at 
553-7 mu. When suoomate 18 replaced by ascorbate 
(y), cytochrome b is not reduced and the e-maximum 
now appears at 552-8 my, which 18 essentially 
identical with the 553 my maximum found for 
isolated cytochrome e (Fig. 3). (As stated above, 
the positions of band maxima could be determined 
to within 0-8 mp.) The effect of liquid-air tem- 
perature is thus to shift the position of the e-band 
in the heart-muscle preparation from 554 to 552 mp. 
An examination of isolated soluble cytochrome e 
(= cytochrome c,) revealed a similar shift from 553 
to 551 mp. The outstanding difference between the 
summation curves of Fig. 5 and those obtained from 
the heart-muscle preparation hea in the more pro- 
nounced minimum between the b- and c-bands of the 
former. While the virtual absence of & minimum m 
heert-musole preparation curves (see Fig. 2, (i) may 
be the result of absorption by & so far unidentified 
pigment or of a mmor contribution from cytochrome 
a, we hope to show, in a later publication, that the 


NATURE 


July 30, 1955 VoL. 176 
discrepancy arises more probably from the light 
scattering properties of the preparation. 


Cytochrome b, and Cytochrome e 


Already at an early stage of the work on oyto 
chrome it was recorded that the fat body of blowfl 


'larve shows an absorption spectrum composed o 


-hree bands at 003, 558 and 524 n", 
components b and o are replaced in 
& single component showing a protohsgmoohromoge: 
type of absorption spectrum (a-558, B-524 mu). 4 
component with a similar absorption spectrum wa 
later found by Sanborn and Williams" to be generalh 
distributed in tissues of the Oeoropia silkworm an 
was described by them as cytochrome œ. Anothe 
very mmilar pigment with bands at 557, 527 an 
424 my waa found by Strittmatter and Ball'*s2" to bi 
the mam ae component of rat-liver micro 
some fractions. pigment was bab 
ible for masking the a-bands of O i 
Mrd ut Persi reparations from liver an 
y^, in modifying our procedur 
in such & way that the microsome fraction would b 
discarded, Slater* was able to obtam kidney 
tions which showed clear b- and o-bands. T 
recently, the pigment from Cecropia silkworm midgut 
under the name of cytochrome b,, was re-investigatec 
by Pappenheimer and Williams’. Aocording to thee: 
authors, "cytochrome b, probably accounta for muc? 
of the cyanide-, carbon monoride-, and sntimyom 
Teaistant DPNH oxidation, not only in the insect 
but also in plant and animal tissues as well". Chanu 
and Pappenheimer™, who believed they could identify 
cytochrome bs with cytochrome e, wrote, '"I'he clea 
absorption bandg of cytochrome b, as measured by 
the recording spectrophotometer are in considerable 
contrast to the wide, indistinct band that is seen ir 
aoa nic usd the up spate 
an i I e pigment as & ig. 
cytochrome e. Thus the peculiar appearance of the 


Thus th 
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Wig. 6. Difference spectra of cytochrome o - defialent heart-muasols 
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bend of this pigment in the mi pe 
wuld no longer be & bar to ite identification with 
ie cytochrome b family in view of the olear cut bend 
erved in our recordings’. This very misleading 
atement raises a number of pointe which call for 
(1) Cytoobrome e was observed by us in oele, 
uos and cell-free preparations only when they 
ere cooled to liquid-air temperature, and under 
described the a-band, as sean 
ith a mi not as wide and indistinot 
iy da erpina MUR. In fact, as we have 
Lown, it is the band ing at low tures 
hich makes poesible the reeolution of bends as close 
gether aa those of cytochromes o and e. 

(2) Oontrary to the view developed in the above 
aotation, it 18 generally i that a band 
hich wide and indistmot when examined 
ith a low-dispersion spectroscope will & gtill 
cantina when onore witha sponizophotaraeter 
hich, of necessity, must have a much hi dis- 
sraion. As an le, we may oonsider the 
i»ulder at 563 mu m Fig. 3, which appears as a 
istinct band when examined with a microspectro- 
ope. The same applies to the a-band of ferricyto- 
irome e or other parahsmatin compounds which 
un be seen aa a separate band with a microspectro- 
ope but which appears as a scarcely perceptible 
regularity on the long-wave side of the B-band in 
spectrophotometric curve. 

(8) The view as to the identity of cytochromes b, 
nd e put forward by Chance and Pe i is 
ob supported by a systematic oomparrmon of these 
wo components. Thus it was previously shown that 
ytochrome b, is autoxidizable, that ite reduction by 
1e succinic dehydrogenase is very slow, that 
a reduction by DPNH is rapid but not affected by 
atrmycin A and that ite a-band lies at 558 mp. We 
ave now shown that cytochrome e 18 not &utoxidir- 
ble, that ite reduction by the &bove systems is 
ipid and inhibited by antimyoin A, and that its 
.band lies at 558 mp. Moreover, where structural 
ements of cytoplasm could be oyto- 
rome 6, like cytochromes a, b and o, was found to 
> localized within mitochondria, whereas oyto- 
irome b, was found associated with the microsomes. 
Thile cytochrome 5, shows a marked resemblance to 
iher components of the b-group, cytochrome 6, as 
ill be sean, is more appropriately classified with 
7tochrome oc. 


Identity of Cytochrome e with Cytochrome c, 

If a oell-free ox heart-musole ion is washed 
ith acetate buffer (pH 4-6) and phosphate buffer 
XE. 7-5) and then treated with succinate and cyanide 
shows, according to Yakushiji and Okunuki™»™, in 
ldition to the absorption bands a and b, a band at 
52 my. They ascribed this bend to the presence of 
new cytochrome component which they named 
7tochrome o, Jn & normal heert-musole prepar- 
tion they could not distinguish this component 
‘om cytochrome o. Cytochrome o, was separated 
y them from other componenta of cytochrome 
y extracting & heart-muscle tion with 
xlium cholate, fractionally precipitating the extract 
ith ammonium and dissolving the 
opropriate fraction in ph te buffer pH 7.3. 
he main properties of o, 88 given by 
1968 workers oan be summarized as follows. (1) In 
19 reduced state it shows three absorption bands: 
552, 8-522 and y-416 mp; on oxidation the y;bend 


NATURE 


205 


between those of cytochrome b and cytochrome oc. 
(B) On eping: the pomponent wis dme and 
sodium drthionite, ita a- ghifta 552 to 
550 mu, which is the position of the a-band of 
cytochrome o. (4) A similar compound oan be 
obtained from heart muscle of other mammals, 
pasteurtanum, baker’s yeast, a red alga 
Porphyra tenera, and from other organisms. 
The ‘position of cytochrome o, in the electron 
transfer chain was represented by Yakushiji and 
Okunuk: aa follows : 


O,y—Cytochrome oxidase—o + 6, + b—-succinio 
p ; dehydrogenase 


a 


Our suggestion’ as to the possible identity of oyto- 

chrome o, with the BAL (2 : 3-dimercaptopropanol)- 
sensitive f&otor!i, which forms an important lnk 
between cytochrome b and cytochrome o, was not 
confirmed by Slater’. He repeated Yakushiji and 
Okunuki's experiments and also obtained their type 
of preparation, with the band at 552 mu,.from & 
heart-muscle ion treated with BAL, which 
irreversibly ys the ‘factor’. We have re 
exammed this BAL-treated heart-muscle preparation 
and conclude that, since the wave-length of ita c-band 
(551-8 my) is virtually identical with that shown by 
& normal preperation, the BAL treatment does not 
destroy the component responsible for ahifting the 
a-band of c from 550 to 552 my. Further- 
more, Slater’? could find no clear evidence in support 
of the existence of cytochrome o, and he explamed 
the position of the absorption band at 552 mp as 
being due to displacement of the a-band of cyto- 
chrome o by the presence of a band due to the 
denatured protein protohmmochromogen in such 


Peepers eons: 

ving ted the experiments of Yakushiji and 
Okunuki by & similar method, obtained their 
cytochrome c, (Hig. 8), we were able to corroborate 
their main observations. The similarity in properties 
of cytochromes o, and e described above strongly 
supporte the view that these two components are 
identical. We have reached this conclusion despite 
the fact that the band positions given for oyto- 
chrome. o, (4-552, 8-522, y-416 mu) do not agree 
closely with those that we have found for oyto- 
chrome e (2-558, 8-524, y-418 my). These differencea 
ars However, “very anal aud may be due ‘either to 
the presence in their material of a small amount of 
cytochrome o or to the fact that their spectrophoto- 


' motrio equipment lacked the precision of modern 


photoelectrio instruments. While it 18 true that in 
attempting to follow the inoompletely deeoribed 
method for preparation of cytochrome o; we obtained 
material containing protem protohsmochromogen, 
we do not believe that ita presence could bring about 
a shift of the a-band of cytochrome e. Our analysis 
of the mutual interference to be expected from 
neighbouring absorption bands can be extended to 
show that the a-band of such a hemochromogen, 
which would lie at about 558 mp, could not brmg 
about an apparent shift of 2 mu in the position of & 
markedly a-band of cytochrome e. On 
treating & solution of cytochrome e, with sodrum 
hydroxide (0-1 N), pyridine and so@ium dithionite, 
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ita a-band shifts to 550-4 mp and the absorption 
spectrum is then indistinguishable from that of 
o treated m the same way. Similar 

changes in the a-band of cytochrome o, are obtained 
when a cytochrome o - deflaient heart-muscle prepara- 
tion is warmed to 70° and reduced with sodium 
dithionite. It is conoeivable that cytochrome o, 
oocupies an intermediate position between oyto- 
chrome o and a more primitive ochromogen. 
precursor. However, problems mvolving the relation- 
ship between structure and absorption spectra of 
hsmoproteins must await solution until the reactions 
of hems and roteins with different subetenoós 
are. better understood™. Binoe cytochromes o, and e 
appear to be identical, the term cytochrome e, pro- 
posed in 1949, should be replaced by cytochrome 0, 
which was introduced in 1940. Furthermore, the 
ignation o, more clearly indicates the relationship 

is component with cytochrome o. 


Summary and Conclusions 
(1) It is known that the extracted, sohible or 
exogenous cytochrome o differs in some of its 
properties from the endogenous form present within 
cella or cell-free preparations. That these differences 
do not reflect any marked change in the structure of 
o during ita extraction and purifloation 
"js indicated by the ease with which extracted oyto- 
~ ehrome o can be re-incorporated into cytochrome c- 
deficient heart-muscle preparations, after which it 
appears to T 


pigment 

(2) The difference in the absorption spectra of 
these two forms of cytochrome o in the reduced state 
is of special interest since it has now been shown to 
depend upon the presence within cells or cell-free 
heart-musele preparations of another nent of 
“cytochrome a-band of which fuses with that of 
cytochrome o (550 mg), forming a single band with 
a maximum at 552 my. 
7 (3) This additional oo is the cytochrome 
c, of Yakushiji and Okunuki™®*, which we now 
identify with a component formerly described by us 


as cytochrome 6 

(4) The evidence for the existence of cytochrome CA 
(= cytochrome e), which is based upon the study of 
absorption spectra at low temperatures, the displace- 
ment of the «-band of cytochrome o when ıb forms 
part of a complete cytochrome system and the 
isolation of component o, virtually free from other 
cytochrome components, oan be summarized aa 
follows. 

(i) The a-band of cytochrome o, can be easily seen 
together with all other oo of the oyto- 
chrome system in ocells and oell-free heart-muscle 


p ions guspended in glycerol and 
cooled to the temperature of d air. It is the 
great sharpening of absorption at very low 


temperatures that resolves the fused «-bands of 
oytoahromes o and o, into two distinct bande with 
rd R at pa 

(n) The a- of cytochrome o, can be seen ab 
553—554 my in a heart-muscle ion made 
deficient in oytochrome o and red with ascorbic 
acid. 

(iii) In an optical mixture of the reduced oyto- 
chrome o - deficient heart-muscle preparation and 
reduced soluble cytochrome o, the a-bend of the 
latter is displaced from 560 to 552 mp. 

(iv) On the other hand, the a-band of endogenous 
cytochrome o (which representa a mixture of those of 
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o and cytochrome ¢,) is shifted fram 5t 
to 550 mp when c; is either denatured « 
oxidized. 

(v) A preparation of cytochrome o,, rendere 
soluble by means of sodium cholate, has been igolat« 
from hearb muscle. It shows absorption maxima t 
553 (a), 524 (B) and 418 (y) mp. 

(5) It has shown that two absorption banc 
even as sharp as the a-band of cytochrome o oenn 
be resolved spectrophotometrically if their maxim 
lie 4 mp or leas . However, two such banc 
with maxima only 3 mp apart oan be easily resolve 
if the bands are made much sharper by oooling th 
material to the temperature of liquid air. 

(0) Contrary to the view put forward by som 
workers™, cytochrome o, (= cytochrome e) is nc 


show marked differences in their localization with 
cells, in their absorption spectra, in their reactior 


with biological reducing systems in presence and i 
absence of antimycin A, and m their reactions wit 


oxygen. 

(7) Oytochrome o, like cytochrome o, is nc 
autoxidizable, and its reduction by the sucoin? 
dehydrogenase system or by DPNH (reduced œ 
enzyme I) is mhibited by narcotics and by antimyoi 
A. Ib reaote neither with oarbon monoxide nc 
with cyanide. Unlike cytochrome o, but like othe 
components of cytochrome, it is thermolabile an 
more intimately linked with structural elementa « 
the oell. 

(8) Cytochrome c, (= cytochrome e) is a widel 
distributed component forming an integral pert c 
the intracellular electron transfer chain betwee 
activated. molecules of substrate and 

We wish to thank Dr. F. M. Strong for a generou 
gift of antimyoin A. 

This work forms part of a general study of cellula 
biology supported by the Nuffield Foundation. 
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Function of the Bower of Bower-birds 
Tum exist two widely divergent and irreconcilable 
heories concerning the nature and funotion of bower- 
«ailding in bower-brrds (Ptilonorhynchidae). The 
mu may be called the traditional view, finds 

expression in numerous writings (references in 
farshall®*) which deeoribe bower-birds as intelligent 
nd consciously æsthetio (in the human sense of the 
rpreesions) in their collection of colourful display- 
nings and m bower-building. This view involves 
lso the stated belief that bowers are built for recrea- 
onal purposes and are little oonoerned with repro- 
"otive processes, even though the latter may have 
woounted for the origin of display in the early 
dstory of the species. 

The second view is that the bower and display- 
round form the of the male bird's 
xritory, and that to it is attracted a female to 
‘hich the male displays (sometimes for several weeks) 
ntil the environment, and next the female’s internal 
axual come seasonally to a state appro- 
ciate Ee enoa Serio düstidr, ates sudo aopdla- 
‘on occurs. Thus, the copulation-date, and henoe 
he ultimate timing of the breeding season, is oon- 
idered to be controlled by environmental factors 
pud through the exterooeptor organs of the 


o rudeintzus the lation IAE Marshall" has 
Titten that it is not yet known what are the eventa 
hat “cause sudden transference of the physical 
¢tention of the male from his display- to the 
. female which has been waiting alongsi for Bo 
rany weeks”, 
Observations made by me in the Cordeaux River 
wea, south-eastern New South Wales, on October 2, 
bi PRE Mcgee re 
A blue-black satin bower-bird (Pilonorhynchus 
éolaceus) came to its highly decorated display-ground, 
movated the bower, painted ita walls (with charcoal 
sixed with saliva) and then flew to a tell Acana 
‘ee near by, where he repeatedly a long- 
»&wn territorial whistle for about an hour. À 
male now came to the bower and, after moving 
«ound, went to the oentral avenue at the entrance 
«cing the display-ground. Here she stood. The male 
ien flew down to the display-ground and began to 
usplay (Fig. 1). After a few minutes the female 
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minutes, her only wid E motion being & rotation 
of the head as her gaze followed the actions of the 


male. The male disple back and forth, holding 
blue flowers in his Then he moved quickly 
to the front entrance of the bower where copulation 
oocurred, considerably diso ing the bower. The 
male next departed, and then the female disappeared. 
Twenty minutes later the male returned and renovated 
his bower. 

Although several observers have reported the 
presence of & single female Pilonorhynchus standing 

passively watching the displaying male, this appears 
Lo bene dest ookin on arhibh a ferai has bean 
agen to strike a special attitude, and the first time, 
moreover, on which copulation has been observed, 
althqugh it has been reported at the bower of the 
spotted bower-bird (Chlamydera maoulaia)*. It seems 
reasonable to suppose that it was the prolonged and 
peculiar crouching attrtude adopted by the female 
at the bower that released in the male the drive 
towards ooition. 

No evidence that polygamy occurs in the above 
species was obtained. Only one female was seen near 
the bower; and I have never found more than one 
nest near & display territory. 

A longer account of the present end allied obeerva- 
tions will be published m Ths Hw, the journal of 
the Royni Australasian Oruithologuste' Union. 

Exim MocNAMARA 

Cordeaux River, 

Mt. Kembla, 
New Bouth Wales. 
1 Marshall, A. J., Biol, Ree., 89, 1 (1054). 
ui A. J., '"Bower-birds : their 

( isha). Displays and Breeding Cycles" 
* Chaffer, N., Bmw, 44, 161 (1940). 


Aphid Chromosomes 


DummG the early years of this century several 
workers, notably Morgan! and Stevena’, became 
interested in the chromosomes of Aphididae, mainly 
in connexion with their studies on the behaviour of 
the sex chromosomes and on the phenomenon of 
parthenogenesis. Shinji® wrote on the evolutional 
signifloenoe of the chromosomes of the A: 

Ho investigated some thirty-seven species of 
aphids, of which the somatic ahromoeame numbers 
ranged from six to thirty-eight, and olpimed that the 
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number of chromosomes and the physical character- 
igtios of a species are so closely correlated that the 
‘evolutional scale’ of any aphid can safely be judged 
from ita chromosome number. 

Unfortunately, in view of the confused state of 
systematics and nomenclature of aphids at that tme, 
together with the complete lack of descriptions, no 
reliance can be placed on Shinji's identifications, even 
though his general conclusions may retain some 
validity. 

Owing to the recent advances in the study of aphid 
systematics, a general survey of chromosome n era 
on the lnes attempted by Shinji, but with rehably 
identifled species, 13 now possible and is being con- 
ducted. This should provide interesting information 
on the evolution of Aphididae, and it is hoped also 
that new light will be shed on some of the problems 
connected with speciation, hybridization, the mitia- 
tion of wing production in the viviparous generations, 
and the production of the sexual forms. 

For several reasons it has been found best to work 
with diploid material. Though testis material would 
provide large numbers of dividing nuclei m suitable 
stages, and the counting of haploid numbers would 
be easier, in practice it 18 impossible to identify with 
sufficient certainty the naturally occurrmg male 
aphids in the early instars which alone sre of use. 
Spermatogenesis is completed in the nymphal stages, 
and adult males contain only mature sperms. The 
use of males is further limited by the short iod 
of the year during which they are obtainable. Hanes, 
smears are made of the body contente of viviparous 

tio females. These females are readily 
identifiable and, in addition to bemg available m 
large numbers from spring to autumn, can in many 
oases be cultured indoors during the colder months. 

The advanced embryos removed from mature 
viviparous females themselves already contain per- 
thenogenetio ova and embryos in the early stages of 
segmentation, and it 1s in these early cleavage divisions 
that the largest chromosomes are to be found. Even 
here, however, the average chromosome aure during 
metaphase 1s only about lu, and the diameter of the 
metaphase plate is about 4u. í 

Because of the small size and close approximation 
of theee chromosomes, only the very beet prophase 
and metaphase figures can be used for reliable count- 
ing and comparison. As such figures are relatively 
goeroe m the preparations, large numbers of smears 
are necessary. Temporary preparations, though 
occasionally useful, are not suitable for mass pro- 
duction and lengthy examination, so permanent 
slides are the rule. Fixation and staining must be of 
high quality, and though many techniques have been 
tried, the best results have been obtained from perm- 
anent spears fixed in oamic acid and stained with 
crystal violet or by the Feulgen method. 

The somatic chromosome numbers of the species 
of aphids so far investigated are multiples of four; 
for example, in Aphis fabae Scop., Aphis rumicis L., 
Aphis viburni Scop., and Aoyrthosiphon pisum 
(Harns), 2n = 8; in Brachycaudus prunicola Kltb., 
Hyperomyzus lactuoae L., Mysus persioae (Sulz.) and 
Pachypapella reawmuri Klib. 2n = 12; and in 
Brevicoryne brasstoas L., 2n = 10. 

Although the examples quoted are insufficient to 
show any general trends, it is obvious that the 
possession of the same chromosome numbers is not 
necessarily an indication either of close morphological 
relationship or of ‘evolutional’ affinity, despite 
Shinji’s assertion to the contrary. 
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On the other hand, it appears that very olost 
allied forms, as, for example, members of the Ap 
fabas ‘complex’, a few of which have been inveetigat« 
do have the same chromosome numbers.  Furtk 
comparison of such forms must be conducted on t 
basis of the relative sizes and shapes of individi 
chromosomes. 

A. W. COLLING 
School of Agriculture, 
University of Cambridge. á 
March 22. 
‘Morgan, T. H., J. Bap. Zool., 7, 230 (19009); 19, 285 (1015). 
1 Btevens, N. AL, J. Exp. Kool, 8, 313 (1008). 
* Shinji, O., J. Aforpá., 51, 373 (1981). 


Regeneration of the Filtrable Forms of 
Salmonella enteritidis in Media contalning 
Blood Plasma (Fibrin Structure) 


THe experiments to be described were conduct 
with the purpose of attainmg & more extensive | 
generation of filtrable forms by modifying t 
technique. In analogy with the use of blood plasr 
in tissue culturea, we also added blood plasma 
media for regeneration, as it was thought tk 
granules capable of regeneration would be adsorb 
on the submieroscopie network of fibrin, aresti 
thereby more favourable conditions for aseimilati 
processes than would be brought about had t 
granules settled to the bottom of the tubes. 

In these exporimente ‘regeneration’ was understo 
to mean through intermediate forms, afi 
& period longer than 72 hours in media enriched wi 
native proteins, as compared to the sterility of t 
control media. 

There were three series in which filtrable forms we 
obtained partly by ageing of the cultures ann pen 
by exposure to a sublethal dose of penioillin!. ta 
tion was through Seitz S filters at a negative prees 
of 10-15 mm. mercury for about 10-15 min. 

One part of the filtrate was then centrifuged 
9,600 r.p.m. for 45 min. in an angle centrifuge (Vif 
Stockholm, type B). This waa done for the follow: 
reasons: (1) to obtain an inoculum containmg 
high number of filtrable forms per u 
volume; (2) to make the sterility testa even mc 





Fig. 1. Granules from the filtrate on the fibrin network. (Th 
electron micrograph wie taken by AL D. noL bhe ee 

, 5noes, 
Milorosoope Laboratory, Hoùgarian 4 
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Wig. 8 Polymorphous culturo 
of coooa grown from filtrate 


Tuable and convincing. It is obvious that even 
only a few bacteria pass through the filter, they will 
easily detectable in the sediment; (8) to obtam 
a ee eee 
tron microscopio stu 

The inocula were: the filtrate, the sediment and 
e supernatant finid obtained by oentrifugation. 
wh of these was inoculated into the following 
xli&: (a) serum broth ; (b) serum broth containing 


In none of the control media could we demonstrate 
e growth of Salmonella or any related organism. 
To avoid subsequent contamination, the closed 
bes were kept in an moubator at 37? O. and re- 
ained unopened until cloudiness or formation of a 
PE dem nessuna a 


Trapa of the method used for inducing 
trable forms (ageing or peniocillm treatment), the 
edia containing blood plasma proved to be superior 
S E tenias reversion of filtrable forms 

y visible forms was concerned. In 
sla enriched i DAAD regeneration sas acre 
arked, and the cultures grown in them resembled 
e initial strain more closely than those grown in 
rum broth. Moreover, complete reversion to the 
itial strain resulted exclusively in the sermm broth 


otaining plasma in the above experiments. The 
verted strains were identifled on the basis of 


arphological appearance, fermentation and sero- 
yioal (agglutination) testa and 
Juse pathogenicity. 

tion took place in thir- 
an of a total of fifteen plasma 
Bind of these, complete re- 

in two cases ; 

alar cultures differing mamly 
rologically and pathologically 
xm the original Salmonella strain 
ose in six oases; polymorphous 
lture consisting of coccoids and 
da in one case; cooooid cultures 
four cases and only in am of 
total of fifteen serum broth 
lturea (yielding all ooocoid cul- 
ree). 
Further experiments are neoceas- 
y to elucidate whether the role 
fibrin m the process of regenera- 
in as & network is a purely 
»)hanioal one or whether it has 
»»hemical implications as well. 
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As in similar experiments by other workers, in the 
series reported upon here, evidence was obtained to 
show that bacterial life-cyales exist and that bacteria 
are extremely variable. I5 appears to be-beyond doubt 
that in many oases the transformation of bacteria 
will take place through filtrable forms: 


I. Junisz 
J. Vapisz 


Institute of Microbiology and 
Institute of Histology and Embryology, 
University Medical School, 
Budapest. 


aise V7, 539 (1049). Juhász, L, Adta Physiol. Hung., 


Manganese Requirement and Carbon 
Source In Chlorella 


PHOTOSYNTHESIS of unicellular green algae (Chlor 
olla, Anbtstrodesnus?, Soenedesmus?) requiros tbo 


a much-reduced photosynthesis, which can be rapidly 
brought to normal by addition of manganese (short- 
term recovery effect). This effect of manganese has 
been shown to occur both in strong and in weak 


light**, 

During a comparative examination of the mineral 
requirements of &ubo-, _hetero- and mixo-trophically 
grown Ohlorella the role of manganese has 
also been followed. As Fig. 1 shows, manganese 
deficiency (manganese being omitted from the solu- 
tion, which was not specially purifled) has no in- 
fluence upon growth in green heterotrophio culture 
in darkneas (1 per cent glucose, air + 3 per cent 
carbon dioxide); however, cells of this culture show 
an inhibited photosynthesis in light and give the 
well-known recovery effect. Cells cultivated auto- 
trophically and mixotrophioally (glucose + light) are 
strongly inhibited in their growth by manganese 
deflaienoy. In mixotropbio cultures the glucose is not 
completely used up. If transferred to darkness, the 
manganese-deflcient ^ mixotrophio cella continue 
glucose consumption and growth. eben f ales 
and glucoge consumption are 
trophio cells from cient aes 
transferred from darkness into sufficiently strong 





with 0 5 per cent 
st qoem rio Lage 
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light. The question why mixotrophioally grown 
manganese-deficient cells in the light are prevented 
from adopting the heterotrophic form of nutrition 
18 bemg explored at present. The available date 
E dli & photometabolism of glucose, which is 

i t from that in darkness, and which is linked 
to the photosynthetic apparatus of the cell’. Other 
results obtained with normal and deficient cells point 
in the same direction‘. 

Whether the photometabolism of glucose can be 
compared with the consumption of organic material 
by green and purple bacteriat during anaerobic 
photosynthesis must be further studied. 
which has been grown anaerobically without carbon 
dioxide but with glucose in the light’, proves, accord- 
ing to our observations, to have the same require- 
ment of manganese aa autotrophic and mixotrophio 
cultures. Manganese deficiency manifesta rteelf in 
all the cases exammed, where the oells make use of 
their photosynthetic apparatus. 

ANXDRÁ Preson 
Lupwia BmgaGwANN 
Botanical Institute, 
University of Marburg (Lahn). 
March 15. 


1 Pirson, A., $. Bot., 81, 108 (1937). 
1 Pinon, A., Tiohy, C, and Wilhetm!, G., Plants, 40, 109 (1054). 


pos D. L, Allen, M. B., and Whetley, F. R., VIITth Congr. 
Bot, Para, 1054; Rapp. et Comm Sect., 11, 1. D 


! Bergmann, in Doctoral Thoms, 1065 (Univ. of Marburg); Flora 

‘of. Kandler, O., £. Netwrforsck., 0b, 025 (1954) ; 10b, 88 (1055). 

* of. 8. R., “Auto , 4th Symp. 
Gen itarobtol, 1064, 202 (Cain. Univ. Press). id 

' Kouh, A. O., Caned. J. Bot., 99, 68 (1051). 

* Partridge, B. AL, Netwre, 164, 443 (1949). 


Genetics of Endosperm 


Iw Trillium grandiflorum and other species of the 
same genus, oold treatment reveals differences 
between homologous chromosomes with regard to 
number and/or length of heterochromatic segmentat. 
In our I ta, differences have been found in 
the B-, O- and H-chromosomes (Figs. 1, 24). Accord- 
ing to the number and length of these segmenta, the 
following types of chromosomes have been 
digtiiodiehod B, B], Op» Oy E, and A, 
(where the sufftres give the number or 
length of the heteroohromatio regions). 

In order to learn how eu- and hetero- 
chromatic blocks are oerned over into 
daughter plante, oroeses between indi- 
viduals of T. iorum differing in 
the structure of homologous chromosomes 
have been made (for example, 0,0, x 
0,0). 3 

Fig. 3 illustrates the embryo sao develop- 
ment of T. grondifiorum and the possible 
ways of distribution of the homologous 
chromosomes C, and O, in the oroes 0,0, X 
O,O,. It will be evident that the chromo- 
somal differences in T. grandiflorum may 
serve ag markers in & ‘tetrad enalyms' if 
end: are used as PF,-progeny. AU 
C,0,0,- and 0,0,0,-endosperms are the 
product of a firat-division segregation, 
whereas the 0,0,0,-endosperms arise as 
the result of & second-division segrega- 
tion of the heterochromatic region (Fig. 
2B). . 
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L Ohromosomes of T'rikwm gremdiforwm (ouohromatin 
Tar heterochromatin in white oed rogo dotted). 
x B, : 











u metaphase a cold- 
oroas 0: x G50 (00,0. indicating 


In our , all three types of endosperr 
oocurred (see Table 1). In agreement with expecte 
tion, the ratio of the two types of first-divimo 
segregation, 0,0,0, and O,0,0, was found to b 
around 1:1. The frequencies of second-divimo 
segregation, of type 0,0,0,, proved to be fairly hig. 
(m = 37, y = 28, x = 42). Mather’ has shown tha 
in the absence of interference, the frequency c 
Becond-divimion segregation approaches & randor 
value of 2/3 when the distance between the centre 
mere and a given locus becomes large. In two case 
our experimental data do not deviate significantl, 
from this theoretical value (Pe < 0:2, Py < 0:8). I 
the third case, however, the observed proportion c 
second-division segregation is mgniflcantly highe 
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^, < 0:01), suggesting the presence of interference or 
' localized chiagmata in our material. 
This type of tetrad analysis, which is based on the 
sence of one product of the first meiotic division 
uy, has independently been used by Leupold 
ersona&l communication) for determining second- 
‘geny of monosomio segregants derived from 
traploid yeast strains. 
A. RormHavsEB 

titut für allgemein Botanik, 

University, Zurich. 
Jaritngton, O. D., and La Cour, L. F., J. Genet, 40, 185 (1940). 
Tather, K. J., Gomathes, 80, 53 (1935). 


Influence of the Origin of the Isolate of 
Rhizoctonia solani on its Pathogenicity 


Tum fact which has received most attention in 
mnexion with investigations on the pathogenicity 
' Rhizoctonia solani strains is the i of the 
igin of the isolate on itg pathogenicity. The results 
' these investigations are rather contradictory. 
hus, Wellman!, Gram and Webber® and others 
aim that each isolate is most pathogenia to that 
ant species and ite close relations from which it has 
xn obtained. On the other hand, the resulte 
po by Storey’, Peltier‘, Houston,’ Boech’, 
mnasalmi' and others seam to oppose this theory of 


recificity. 

In the present investigation, Rhizoctonia strains 
olated from Ashmouny and Giza ‘30’ ootton 
irieties, tomato, water-melans, Phaseolus and 
isum damped-off seeds and seedlings were used. 
erile soil in the usual way. Seeds of the different 
ants mentioned above were sown in soils containing 
wh of the Rhtecotonta strains after adjusting their 
wisture content to 60 per cent water-holding csp- 
sity. Controls were kept in sterile soil at the same 
oisture-level. The containers were incubated at 
vo ture-levels, namely, 9°-15° O. and 21° 
1° O., tor a period of four weeks, during which 
nergenoe, post-emergence damping-off and survival 
rants were made. 


. Examination of the results obtained from the hgh- 
temperature series showed that: (1) Within the same 
lant species, for example ootton, isolates obtained 
irn Qira ‘30’ variety showed a striking difference 
in their pathogenicity from that of Ashmouny. 
Thus, two isolates obtained from Giza ‘30’ cotton 
were abnost non-pathogenio to tomato and alightly 
pathogenio to the other hosts. The isolate obtained 
from Ashmouny cotton, on the other hand, proved 
to be very pethogenio to the two ootton varieties 
and Pisum. The other three hosts, namely, tomato, 
Phaseolus and water-melon, showed appreciable 
susceptibility to this isolate. (2) The isolate from 
water-melon proved to be weakly parasitic, if at all, 
on the various host planta used. (8) The isolate from 
Phaseolus was very active against water-melon and 
Pisum and moderately active against the rest of the 
host plants. (4) The isolate from tomato attacked all 
seedlings of the two cotton varieties and about 60 per 
cent of the seedlings of Phaseolus. On tomato seedlings 
themselves this isolate proved to be a weak parasite, 
particularly as a cause of pre-emergenoe damping-off, 
although it was ite active as & post-emergence 
damping-off agent. (5) The moat active 
isolate was that of Pisum. It destroyed the seedling 
stands of five host plants completely and the sixth, 
that is tomato, was badly injured. 

The resulta of the low-temperature series showed 
that: (1) The pathogenicity of the isolate obtained 
from Giza ‘80’ cotton, the isolate from Ashmouny 
cotton and that from water-melon followed, more or ` 
less, the same trend as that at high temperature. 
(3) The isolate from water-melon agam proved to be 
non-pathogenio to the various host plants used. 
(8) The isolates from tomato, Phaseolus and Pisum 
were destructive to all host planta. 

The hosts used in this investigation are of very 
widely separated families of the angiosperms, and yet 
all, or nearly all, of them were destroyed by several 
isolates obtained from unrelated plants. This fact 
supports the view that there is no iflcity of the 
attack of Rhésoctonia isolates on host planta. 
The facta that the isolate of Ashmouny cotton 
destroyed the whole stand of Pisum seedlings and 
was only moderately pathogenic at high temperature 
to Phaseolus, which belongs to the same family, and 
that the isolates of tomato and Phaseolus revealed 
the same effect at both temperature-levels may be 
taken as circumstantial evidence supporting the view 
of non-speciflcity of RAisoctomia isolates. 

The resulta of the present investigation also refute 
the view that the isolate is usually most active on 
the plant species from which it has bean obtained, 
since it can be seen from the results of tbe high- 
temperature series that the isolates from tomato 
and Phaseolus were more active on other hosts 
than the respective plants from which they were 
obtained. 


M. K. Torpa 
A. H. MOUBASHAR 


L F. Ann. App. Biol, 98, 319 (1041). 
G. L, IIltnots Agro. Hxp. Sta. Bull 189, £81 (1916). 
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rent Reciprocal Exchange of Characters 
the Mel and S Strains of 
Influenza A Virus in the Brain of One-day 
Old Mice 


Evipsnos has g&ocumulated in the work of Burnet 
and his colleagues? that some form of genetic 
interchange takes place between two strains of 
influenza virus that have been inoculated into a 
susceptible host in adequate amounts. However, in- 
formation about the interaction between the non- 
neurotropic, Mel, and the neurotropic, NWS, strains 
of influenza A, which was among the first to be 
described}, remained deflaent in some important 


N-M (neuro-Mel) virus; but mouse-neuropathogenio 
N-M strains were recovered only from doubly in- 
fected mouse brain, not fram the infected allantoio 
cavity of the chick embryo. They were recoverable 
only after four days had from the time of 
intracerebral inoculation’. The yield of N-M strains 
from the allantoic cavity waa always too small to 
permit its recovery by direct dilution of the 
product of double infection’. No ee ee 
stram of WS serological type was obtained either 
from the mouse brain or from the allantoio oevity*. 
Ali this coast some doubt on the mode of origin of 
_N- strains. 

` In order to investigate theee deficiencies, experi- 
mente were undertaken to determine how eerly, 
after double infection of brain, recombinant strains 
could be obtained, to find out to what extent neuro- 
pathogenicity was transferred at this stage and to 


searoh for non- viruses of the WS type 
which could be as the reoombin- 
ante’ to N-M in the NWS- Mel recombination 


system. 
Double intracerebral infection of the one-day old 


of inoculation’; there is no hope 
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strain better than another. On the other hand, tl 
un&dapted Mel strain will grow for at least or 

uctive cycle* and the growth of NWS oug} 
to be favoured by this environment. 

In spite of these complexities, direct titration t: 

the limit of infectivity of suspensions of brai 
barvested ab various intervals after the inoculatic 
of approximately 10"* IDs, of each strain of vin 
revealed the presence of virus strains which cou 
be regarded as reciprocal recombinants of the tw 
óarent strains Mei and NWS. 
. Table 1 shows their origin, the time after moculatic 
at which they were found and the properties by whic 
they are ordinarily -The numbert 
fluids were obtained by two succeasive passages | 
limiting infective dilution from the original sugpensic 
of infected brain, and the properties to which tJ 
table refers were tested on freshly harvested ftuir 
a gio aaa ft are raat ey rah Aral pn 
allantoic at the limit of infectivity in eleva 
day old chick embryos. 

The interesting features of the results are : 

(1) Reoovery of non-neurotropic virus of the W 
type at a alightly earlier stage than that at whic 
N-M's were isolated. It is recognizable tn viro E 
some degree of stability against heating at 56° O. fi 
copie deeem when beete 

to the inhibiting effect of ovomucin. 

(3) N-M strains were recovered after 12 hr. ] 
this time i$ is unlikely that spontaneous mutatic 
and selection by the favourable environment : 
nervous tissue could account for their ongin in suc 
numbers. 

(8) The distribution of pathogenicity in the N-] 
strains extended over & wide from three strai 
which were non-pathogenic to tbe chick embryo c 
chorio-allantoic inoculation, but which proved leth 
intravenoualy, to two strains which were fully leth 
for both the chick embryo and the adult mous 
This distribution at an early stage in.the series : 
reproductive cycles is similar to that of fourth-da 
fluids and to that obtained for other recombinar 

by Lind and Burnet’. 

(4) The total yield of recombinants as compare 
with the proportion in the ohick allantoic cavity an 























& second uctive a the cerebral tissue, the recovery of a possible WS recombinant sugge 

unlike the toio membrane, is heterogeneous and that the opportunities for genetic mteraction : 

some cells may support the growth of one virus these two strains may vary from one tissue to anothe 

i Table 1 - 
4,422 358 18 480 30 + P L 
4,579 358 18 40 12 + P L 
4,491 $58 18 520 55 + P P 
4,597 358 18 20 12 + P P 
4,564 358 18 240 100 + P 0 
4,400 853 18 00 20 + P 0 
4,590 353 18 60 25 + 0 (P) 0 
4,151 341 18 100 80 + P P. 

4251 314 12 30 15 + P P 
4,185 343 18 300 220 + 0 e 0 
3,901 308 19 10 10 t 0 0 
6,805 313 14 140 50 — 0 0 
6,185 314 12 800 400 = 0 0 
6,411 312 11 220 e) - 0 0 
6,010 $39 1a 300 100 -— 0 0 
6,682 553 8 310 80 - 0 0 
800 800 - 0 0 
400 0 + P L 

- Hemaggintinetion dilution of ovomualin ; Em not inhibited by ovomucin ; L = lethal with 

= produen 


+ ation a 10°" PDs 2 
10 after Intracersbral inoculation of 10** su symptoms, either for ahiak embryo or for mouse ; 
syn lame only efwg intravenous inoouation of emos RET Ryo cr Lalor. produced. i 


no. 4474 July 30, 1955 


(5) The demonstration of the mdioator phase in 
eat-gengikive NWS will be described elsewhere. This 
haraoter of NWS has only been assumed to exist 
ntil now’. 

(This work was. supported by a t from the 
dvisory Committee on Medical Research (Sootland) 
nd will be reported in detail later. 


Burnet, F. M., and Lind, Patricia, H., J. Gen. Miorobiol., b, 67 (1961). 
Vim dab. Fraser, K. B., and Lind, Paiiaia H., Mature, 171, 


and Lind, Patricia, H., Aus. J. Map. Biol. and Med. 
ML, and Un 
T 100 (1950). 
F 


, 88, 110 (1961). 
Burnet, F. XL, du Exp. Diol. end Med. 


N 
A New Specles of. Sporozoan ? 


Ix the course of research en digestion in Oardéum 
Jule, Mr. G. Owen, of this Department, notioed 


The ‘spicules’ are slender cylindrical structures 
bout 1-5. in diameter, tapering quite sharply at 
ne end (the proximal end) and more slowly at the 
ther. They range in length from 10p to 50, and are 
ound intracellularly, with the long axis perpendioular 
o the plane of the epithelium (Fig. 1). 

The nuclear region (so designated on the strength 
fF -positive staining) is Brtuated about ane- 
fth of the overall length from the proximal end, that 
1, the end in the basal region of the epithelium. The 
pparent structure of this region varies somewhat, 
‘epending on both the state of development of the 
spicule’ and the stainmg method used. In any event 
; seems to consist of a capsule 2-74 in length con- 
Aining a Feulgen-positive particle or particles 14y 





Fig. L SNe and SS Massed in eee ols 
a duct of Cerdimm. x 2,500 
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m) Iron Mene 
e) orystal violet 





1$. Appearance of 
DE aioxyln ; aedes; t 


in length. The 'spicule' is & little swollen in this 


, “pithelia in tho duots of the digestive diverticula ` 
contain many schizogonic massea, in highly hyper- 
trophied cells, besides the ‘spicule’ stage. These 
Bahrzogoniee make the interpretation of feeding experi- 


menta very difficult unless the material fed is quite 


characteristically distinct from them in staining 


Practically 100 per cent incidence of infection has 
been recorded in specimens of C. edule from Plymouth, 


Bangor and Millport. The infection is ais (poe a 
heavy that it obliterates much of the 


A full and complete deeoription of organism 
will be published later. 
J. B. Cowsx 
t of Zoology, 
University of Glasgow. 
March 17. 


Glacial Shore-lines 


Tua transition of the shore-line in the neighbour- 
hood of a ioe sheet has been calculated on the 
assumption. t the Earth behaved under the load 
as an elastic spherical shell enclosing incompresmble 
fluid. The analysis is an extension of that of Nisk- 
anen!, who considered uniformly thick and terraced 
ice caps, but who calculated the shore-line movement ' 
only at the centre, at the edge, and 90° fram the 
centre of these caps. 

In the present calculations, the ice load was taken 
to be that of two polar caps the thickness of which 


is given by 


h = hy (E ee te 


where A, is maximum thickness of either cap; 0, is 
angular radius of either cap; 0 is latitude of any 
point on the sphere méasured from the North Pole; 
P, is a Legendre polynomial of order two. 
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Fig. 1 


.- Fig. la shows the ahape of the northern cap when 


9 = 12°. 
.": In order to simplify the problem further, it was 
aasumed (following Niskanen) that where there 18 no 
ice [there is ocean, and that there occurs in this 
Oceanic region & general or eustatic lowermg of the 
soa corresponding to the abstraction of water to form 
the ice caps. This removal of water from the ocean 
- affects the elastic solution only very slightly, so that 
: in the final caloulation of the shore-line movement 
one may Insert any reasonable value of the eustatic 
lowering without vitiating the elastic solution. In 
the present case, the volume of 16e in two polar capa 
of maximum thickness 2,500 m. and of angular radius 
12° actually corresponds to a eustatic lowermg of 
only 60 m. over the remainmg portion of the Earth's 
surface. 


The transition of the ahore-lme at any point m the 

oceanio region was obtained by adding algebraically 
the four quantities: U (radial elastic displacement 
of the orginally spherioal surface of the Earth), t, 
(radial displacement of the geoid produced by the 
elastio displacement U), t, (radial displacement of 
the geoid produced by the gravitational attraction 
of the ice cap) and d (eustatio lowering of sea-level). 
The effect of the mutual attraction of the 
water waa negligible. A correction to ©, was made to 
account for the effect of compressibility of the elastic 
crust. 
The rigidity of the crust waa taken to be 3 x 104 
dynes per aq. am., the density to be 8-3 gm. per o.o. 
and the density of the fluid intenor to be 4 gm. per o.c. 
The transition of the shore-line was calculated for 
the two cases T = 0-la and T = 0-0la, where T is 
the thickness of the elastic shell and a is the mean 
radius of the Earth. In both oases the eustatio lower- 
restate "oat fev EROT Wea bein tesa De 
100 m.; Fig. lb shows the present position of the 
former glacial shore-line in the northern hemisphere. 
The glaciated region waa not, of course, affected by 
the eustatio lowering ; but if the sea bad had access 
to that area, the present position of the shore would 
be that shown in the diagram. 

It can be seen that, in the area over which there 
was no ice, there ought now to be raised beaches 
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very near the edge of the former ice cap; but th: 
farther aff, the glacial shorelines should now 
submerged. For the case T = 0:0la, the prese 
depth of these shore-lines increases rather rapid 
with increasing 0 (in the northern ), un 
tt reaches & maximum at about 800 km. from t 
edge of the cap. Thereafter, the depth decreases s 
approaches the eustetio lmt (100 m.) from bek 
and is nearest to that depth on the tor. For T 
0'la, the maximum depth of the shore-line is d: 
placed to 0 = 30° approximately. It is clear, howeve 
that beyond 0 = 45° the departures of the transit 
from the eustetio limrt in either case will be ama 
and that measurements of the depth of submerg 
glacial shore-lines made in middle latitudes so to spet 
will give d fairly acourately. But over a considerat 
area m the neighbourhood of a former ice cap, tl 
present depth of ial shore-lines may diff 
appreciably from that calculated by assuming se 
level changes there to have been wholly eustatio. 

Applying these resulta to south-west England, f 
example, and to Devon in particular, which lr 
about 1,600 km. from the centre of the Scandinavu 
ice cap, we find that the present depth below se 
level of the glacial shore-line should be either 137 x 
(T = 0-01a) or 56 m. (T = 0-1a), both nearly 40 p 
oent different from the value of the eustetio lowerm 

This work was oarried out while I was a reeear 
student in the Department of Geodesy and Ge 
phymice, University of Cambridge, and I am indebtx 
to Dr. R. Stoneley for much helpful criticism. 

P. B. MoFABLANE 
91 Ash Road, Cuddington, 
Northwich, Cheshire. 
March 13. ` 

1 Niskanen, H., dan Aoed. Soi. Fern., A, 3 (1043). 


Slow Disappearance of Fluorescence in 
Thionine on Addition of Abietic Acid 


THe quenching of fluorescence in solution by adde 
subetenoes is generally regarded as an abnost ir 
stantaneous process’. We have observed that a quenol 
ing process takes & considerable time for oompletior 
affording thereby an opportunity of & very detaile 
study of the proceas. If an alcoholic solution c 
&bietio acid be added to a solution of thionine i 
the same solvent, a slow and continuous decreas 
of fluorescence occurs until it is practically oom 
pletely quenched. The change has been measure 
fluorimetrically, and & few typical results are repre 
sented graphically m Fig. 1. 

It oan be seen from Fig. 1 (curves 1, 2 and 8) ths 
the higher the concentration of the acid or the dy: 
the more rapid is the quenching. Ourve 4 ghows tha 
a higher temperature brings about faster quenching 
and curve 5 shows that the medmm strongly ir 
fluences the process, n-butyl alcohol brmging abou 
faster quenching than ethy] alcohol. 

The most likely explanation seems to be that 
slow chemical reaction takes place with the formatio: 
of a thionine—abietic acid complex which i 
little scope for any intermediate transition to tb 
metastable energy-level reaponmble for fluorescence 
The structures of thionine and abietic acid, howeven 
do not readily suggest & hitherto known type o 
chemical combmation. But the chemical interaotior 
if there be any, must be & very pronounced on: 
sinoe the equilibrium mixture eventually obtame 
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Fig. 1. Chango in finorescenes of thionine with time in the 


presence of abletic aad 





contains practically no free thionine. , On & rough 
computation, the energy of sotivation is about 
15,000 cal. Moreover, the interaction seems to be 
highly specific, aa & large number of organic sub- 
stancea have been tested by us and found to have 
no such effect on thionine. Even dihydroabistic acid 
(differing from abietic acid in one double bond) and 
tts lactone do not quench the fluoreacence of thionine. 
The last observation gives agnifloanoe to the par- 
ticular double bond in the abietio acid molecule. 
Unsaturation, however, is by itself not a factor for 
quenching, as oleic acid and styrene have been found 
to be ineffective. 

Absorption spectra of thionine in aloohol (Fig. 2) 
show that, concomitant with quenching by abietio 
acid, there is also & small shift of about 30 my of 
the absorption maximum towards longer wave- 
lengths. As a result of this shift, absorption is also 
markedly higher near the new peek, and 1t is possible 
to follow the kinetics by measurement of absorption 
in this region. A typical case of change of absorption 
Vus dhe, crating? ocu We cna on a RN 


with the process, 1a'ehown aaa ‘dotted 
curve in . 1 (curve 6). 


The above obeervations thus provide us with 6 
method of studying precisely the kinetics of an 
addition reaction at extreme dilutions (10-*-10-* M 
or leas) and this may have some importance m 


connexion with biochemical studies involving thionme - 


and similar compounds which are known to affect 
tissue oxidation and other physiological processes 
strongly*. Also the striking selectivity of abietic acid 
as deearibed here may be made the bass of a method 
of its estimation. Detection and estimation of 
&bietio acid have commercial importance since rosin, 
oontainng about 85 per cent abietic acid, is very 
often used as an adulterant to costlier gums such aa 
shellac. 

Further investigation is in progrees, and detailed 
results will be published elsewhere. 

Santt R. PALIT 
= Bvowxnmsu Biswas 


Indian Association for the Cultivation of Sarence, 
Jadavpur, Calcutta 32. 
March 11. 


1 Bowen, H. J. and. Wo ies, T c Tldorésconno óf Dooney: 34 
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* Sexton, W. A. ee i tution and Biological Activity”, 
R11 (and odit., H. and F. N. Bpon, Ltd, London, 1958). 


Micro-determination of Phosphorus 


Taa increasing application of Wenn edu to 


the separation of phospholipids! has emphasized the 
need for greater sensitivity in the estimation of total 
phosphorus. 

Sensitive methods have been described for inorganio 
phosphate, for example m serum’, using small volumes 
of reagente; but they are not readily applicable to 
the perchloric acid digesta obtamed m the total 
phosphorus method, where the volume of agid cannot 
easily be reduced to leas than 2 ml. The method of 
Allen* has proved satisfactory for routine use, but 
the transference of the digest to a standard flask for 
development of the molybdenum blue colour resulta 
in a final volume of 25 ml. of solution for measure- 
ment. The procedure described by Allen for morganio 
phosphate in turbid or coloured solutions utilized ex- 
traction of the blue compound with tebutyl alcohol, 





by Allen and, after 5 mm, 8 ml. methyksobutyl 

, ketone is added and the flask shaken for 1 min. To 
1 facilitate removal of the ooloured. ketone layer by 
cy pi the oontente of the flask are poured into a 
E ts, disaster teet tke, or the dnterfaoe in Droughà 
mto the neck of the digestion flask by adding water 
Fuse re tied Mea The blue oolour tends to 
slight during the first thirty minutes after 

oM TEL then remains constant for at least 


work was carried out as part of the programme 
of m Foot Investigation Organization of the Depart- 
ment. Sf yBeientifio and Industrial Research. 
he 


7 
Sore, 


E E D. N. Ruopze 
Low T turo Research Station, 
"TUN Biroob, ' 
^:** Cambridge 
i March 19 





Infra-Red Spectra and the Polymorphism 
of Glycerides 
ALTHOUGH it is ‘known that abrupt 


o transitions occur’, AAE iiic 
made of this fact to investigate 
es changes themselves. The purpose of this 
communication 18 to point out that the 
use of the infra-red technique oan be 
„extremely valuable in such cases. The 
speed of obtaining a oan bo 
useful in those cases wi trangitions 
are fairly rapid. Furthermore, informa- 
tion about the molecular structures, for 
example, hydrogen bonding, eto., can 
be obtamed, and in some cases perhape 
even the site symmetry of the mole- 
cules in the various polymorphic forms 
xs be deduced. 

Srl ud a dc of some 1- -mono- 
glyoeri has been investigated ‘using 
this technique. These glyoerides are 
thought to exist in at least three 
different forms**, namely, a low melt- 
ing a-form (vertical rotating chams), 


Absorption (per cent) 


points). Lutton and Jaakson’? giate that 
the «-form is reasonably stable down to 
a lower transition temperature, at 
which point it changes into a new 
orystallme modrfloation, sub-c, giving & 
distinctive set of short’ spacings. Oon- 
troversy existq, over whether the sub-a 
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form is, or is not, crystalline, whether the sub-a - 
a-transformation is genuinely reversible, and wheth 
the a-form is stable down to the lower traneiti 


Mp elt 
infra-red spectra of 1-monosteerin in the liqu 
state and in various polymorphic forms are show 
in Fig. 1. These spectra show that quite distinotr 
differences exist between the various forms. : 
particular, differentiation between the sub-a and t: 
B’-forms is easy, whereas clear differentiation 
difficult using X-ray powder photographs. T. 
E ede the liquid, the a- and the sub-« forms we 
by using a heated infra-red oell in stiu 
the infra-red beam. By this means it was possit 
to observe the transformation of the æ- to sub-a for 
at the transition point 47° O., and the transformati 
appears to be reversible. The a-form was observ 
to be quite stable down to this temperature. T. 
spectrum of the a-form indiestos clearly thet rotati 
acd. ae while considerable orient 
tional is indicated in the sub-a form in t 
high-temperature regions. An indication of t 
crystallinity of the sub-a2 form may be obtained ! 
observing that a band near 720 cm.-! m the a-for 
is single; but in the sub-a form it splita into ty 


An analogous situation exists with solid n-paraffi 
in this region of the spectrum. In the liquid state, 
single band is observed, near 720 cm.-!; this bai 
increases in intensity at the solidification point, si 
at a lower transition point two componente oocu 
Between the golidifloation and transition pointe, t. 
paraffin exists in & form, and. rotetion 
the hydrodarbon chains their axes takes plac 
whereas below the transition point the crystal syste 
‘becomes orthorhombic. It oan also be 
with the spectrum of polythene, where a band 
725 om.-1 is ‘athgle in the amorphous or liquid stai 
but double in the orystalline form. The ling he 


occurs because of coupling between the two molecul 
in the unit cell. 

Orowe and Amyth, in an investigation of tl 
dielectric behaviour of l-monoglyoeridee', suggest: 
orientation of various molecular segments in ord 
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explain the wide distribution of relaxation times 
erved in the sub-a phase despite the order observed 

X-ray methods. However, even in the ortho- 
mbic form of n-paraffins, rotation of the hydro- 
bon chains can occur, aps even 80 par oent 
room temperature. could also oocur with 
ee A gub-a form, end would . 
consistent with the sub-a The sub-a 


Bee ey le at room tempera- 
e, in agreement the observation of Lutton 


| Jackson’. The p- p E obtaineti 
m solvent by slow rapid orystallization 
oectively from light petroleum. X-ray and melting 
nt data were used to confirm the identity of the 
of the B/- and B-forms were 


xe Used aes dud. gi 
"ther glyoerides (di- and tri-) have been ia wil be 
a similar manner and detailed results 
lished elsewhere. 

D. CHAPMAN 


Strain in 6,&-Thloctic Acid 
xN 1952 Calvin! advanced the hypothesis that the 


ææ would not be possible were it not for the 
gence of strain in the 1,2-dithiolane moiety of the 
otio acid molecule. Thus the strain in a 1,2- 
hiolane ring becomes important. 

Veoenily, Barltrop, Hayes and Calvin? calculated 
strain of 1,2-dithiolane in three different ways. 
study of the ultra-violet spectra of 

iphidea and 1,2-dithiolanes was used to deduce 
1aximum value of the strain of 27 koal. mole-!'in 
five-mambered ring system. An analysis of the 
bable structure of dithiolane combined with an 
imation of the magnitude of different strain factors 
to a minimum value of 11 koal. Finally, a kinetic 
dy of the equilibrium between benzyl meroepten 
1 1,2-dithiolane indicated a much smaller value 
the strain energy, namely, 6-5 koal. mole. 
Trom general considerations it seams to be difficult 
reach & definite decision between the two lower 
ues of the strain energy. The high value obtained 
m the spectra should be rejected, because the 
umptions involved are not very realistic. The 
actaral analysis ought to be reliable ; the method 
well established and the potential barrier against 
ə rotation around the 8—8 bond seems to be 
ay well known. The &ocuracy of the equilibrium 


wes 


FO Ss É e TS e 
T 
x 


NATÜRÉ me 


investigation ray iuter from ta that’the reaction, 
studied is not very well defin e ^e RUM C 
The-most direot way to ‘fet information òn the 
energy of the 1,2-dithiolane ring system relative to 
that of & normal straight%hain disulphide is the calort- 
metric We have therefore studied the 
heat of oxidation of a number of thiols to disulphides, 
using iodine in 90 per cent ethanol as oxidant. The 
thiols were used in 20 per cent excess, thus assurmg 
quantitative reduction of the iodine. They were of 
high purity (better than 00:5 per cent) with one 
Ped uad x M coinciden op acid (a gift 
from L Gunsalus, University + aoe 
whioh showed 87 per cent puris Med tron 


were tbe only identiflable produ 
t of the calorimetric gygtern was 
determined electrically and the reproducibility of the 
Measurements was better than 0-5 per . 
Tho actual reaction, for which the heat of xjd&tión 2s 
was measured, was pum t 


2 R.SH (lig.) + I, (50 ml. 0-1 N sol. m en 
ethanol, 10 per cent water) gu E. im 
(0-1.N sol.) — A Hr. uM 


The following table gives the results in kcal. mele 








Taking the heat of oxidation of n-propyl and 
n-amyl mercaptans as ‘standard’ (representing by 
definttion the formation of strainleas reaction pro- 
ducts), we oonolude that under prevailing oon- 
ditions: (1) the strain in 1,2-dithiolane (parent ring 
structure) is 4 koal. ; (2) the strain of the substituted 
6,8-thiootio acid is about 0:5 kcal. leas—in agree- 
ment with the fact that substituents stabilize a 


borderline of significance and probably 
0-5 koal. mole. 
The small strain in the ooplanar—or almost 
1,2-dithiolane structure is difficult to ex- 
plain from the results of the strain analysis. However, 
it should be remembered that the strain analysis is 
valid for gaseous molecules, assuming zero inter- 
molecular interaction. The oalorimetrio experi- 
menta have been carried out in a condensed phase 
and the conditions for intermoleoular interactions 
can Med igni different for a normal disulphide 
ith & angle of about 100° and a 1,2-d:- 
thiolane ring with the dihedral angle equal to or near 
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‘Autoxidation ‘of Catechin 
A MNOHANISM is proposed for the autoxidation of 
cateahin to a polymer (oatechin tannin) which has 
for & long time been recognized to have tanning 


properties. 

Empirical study of the fate of catechin at 100° 
has revealed two interesting reaction processes. In 
agreement with F. s in ion! of 


terpretati 
phlobaphene formation, at pH < 2, a buff-coloured . 


phlobaphene, which gave the colour reactions of 
catechal and phloroglucinol, was rapidly formed both 
in the presence &beenoe of oxygen. Between 
sage iced however, catechi is &utoxidired 
red: catechin tannin. Autoxidation was arrested 

by pedis uydiagen sulbhite, oad only sA iien 
‘absence -of oxygen. Oatechin tannin had 


' phenolia properties, but it lacked the characteristic 


propertibe of catechol and phloroglucinol. Under more 
alkaline oonditions another reaction, possibly ring- 
fission? leading to humic acids, intervened. 
Catechin in phosphate buffer (pH. 8) was shaken 
at 35° to constant oxygen uptake ; when no catechin 
could be detected in the paper chromatogram of the 
reaction mixture, she polymer formed was absorbed 


‘on alumina and the hydrogen peroxide in the eluate 


m de The resulte were: total oxygen uptake 
9, hydrogen peroxide formed 0-88; oxygen 
balance, 1- -4 moles/mole oatechin. Oxygen absorption 
was represented by &sigmoid curve; but as the rate 


. waa slow, namely, 0-0008 mole oxygen/mole catechin/ 
-^ min., an inductidn period was not detected. 


'^ When the autoxidation of oateohin in phosphate 


A 


buffer was followed spectrophotometrioally, no inter- 


.rhediate waa detected, and the resulting oatechm 


tannin had Amar, 400 mj (pH. 6) and Amar. 420—480 mp 
(pH 8). Silver oxide oxidation of dioxan solutions 
of catechin and oatechol gave compounds of Amex. 
870 my (o-benzoquinane: (O,H40,) Amar 370 my). 


^ Catechm tannin waa formed when a solution of the 


00 ing o-quinone waa shaken with oxygen m 
Phosphate but, and by silver oxide oxidation of 
o6 in in phosphate buffer. 

It is now suggested that the main reaction sequence 
involves formation of o-quinone followed by oxidative 
condensation. Formation of o-quinone- probably 
involves a free radical mechanism, since the reaction 
takes place m non-polar solvent. Hydrogen peroxide 
is associated with quinone formation, and rts aocumu- 
lation resulta from the difference m velocity of the 
radical processes, conveniently summarized as: 
H4Q + Oi = Q + H40,; H4Q + H40, = Q + 20,0 
The sutomdation of polyoyclic hy i has 
afforded unpublished results (D. E. FL), which còn- 
firm formatign of hydrogen peroxide in oxidations 
leading to quinones, Autoxidation of catechm 1s 
slow, since oxidation to quinone is inhibited by 
phendls*. Previous evidence‘ for intermediate forma- 
tion of o-quinone includes an isolation of 
a dianilino-derivative (no analysis or melting point) 
when tea oxidase acta on catechin. The oxidative 
condensation is an ionic process 
medium, in which addition of 
occurs, with CO bond formation 
electrophilically activated sites (2,5,6) of the quinone 
and one of the nucleo activated sites (6,8) 
of another quinone mo or with the (6,8,2’,5’,6’) 
sites of a catechin molecule. Addition of phenol 
to involves transfer of two hydrogen atoms 
to afford diphenylol, followed by oxidation to the 
corresponding qumone by means of oxygen, hydrogen 
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ae 2 ee A number 
oatechin derivatives are now being synthesized 
model substances with which to test these gent 
eniin Ko eben uU BA Tno Har alo dx 
ve MU e AE 
a ME ch 
Mean o eee NN 
aou GF al sidan One celer ates Decir 
quinone, which is normally reduced by an oxy; 
acceptor, for example ascorbic acd ; but enxyr 
oxidation of o-quinone to catechin tannin ooc 
whenever the reduction mechanism is i 
This explanation is similar to that proposed® 
the action of tyrosinase on tyrosine, and the acti 
of plant s CD ees on oateahin jis bei 
inv 
We thank Dr. H. Phillips, director of the Brit 
Leather Manufacturers’ Association, : 
his advice and encouragement, and the Council 
the Association for permission to publish ti 


communication. 
D. E. Haraway 
J. W. T. BrAXTIM? 

British Leather Manufacturers’ ' 

Research Association, Milton Park, 

Egham, Surrey. March 8. 

7 Eroudenbergs EL; and Maitland, P., Collegium, 776, 650 (1084) 

"Schule, H., and Flaig, W., Annalen, S75, 281 (1062). 

' Janee To dei qut and Wetmborger; icol Amer. ÙA 


*Jamb, J., and Breerangachar, H. B., Bioohem. J., 84, 1473 (1% 
sit Tend ow one Gene 


* Oritahlow, A. Haworth, R. D., and Paoson, P. L, J. Chem. 5 
$918 (1981). 


‘Houghton Roberta, H. A., "Adv. Hnzymol", g, 113 (1942). 


rer cn dae and Neleon, J. XL, Arak. Biochem. Biophys., 4, 1 


Occurrence of Different Beta-Lactoglobull 
in Cow’s Milk 


DunrNG the past twenty years, numerous physic 
chemical investigations of orystelline 8-lactoglobu 
repared from oow's milk have revealed a degree 

puzzling in & protein considered to 

' (geo the recent discussion of this problem ` 

and Tilley?). In general, mixed milk haa be 

used as the material, and 1t has been ta&ai 

assumed that the B-lactoglobulin synthesized by t 

mammary gland ig the same for all cows. This 
not the case. 

When a suitably prepared fraction of the milk 
single cows (for example, the proteins rod 
sii sco trols apud bici alae 

ues 


= 0:05, using an & of the type desorit 
by Flynn and da Mayo’, and applying 280 V. : 
16 hr., we found that individual cows produoe eitt 
a mixture of two electrophoretically distinct B-lac: 
globulins or only one or the other of these, as sho’ 
in Fig. 1, which gives examples of each type. The t 
single componenta will be termed B,- and g,-lac 
globulin, following the nomenolature 
Polis, Shmukler, Custer and MoMeekin*, and t 
mixture of the two in the milk of an individual o 
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0 75 
Dustanoe migrated (am) 
g. 1. The f-lastogiobuline in the milk of nine Individual cows 
(bromo-phenal blue staining) 
L be termed £,,-lactoglobulin. In moet instances, 
| mixture contams more f,- than f,-lactoglobulin. 
jo far as can be ascertained from our Imuited 
strophoretio data for the milk of the same anmal 
mined on different occasions during one, two or 
ee lactation periods, the type of B-lactoglobulm 
duoed is characteristic for a given cow. Up to 


* et 
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Fig. f. Crystals of f,-laeetogiobuhn. (x 6.100) 


the present, 27 Shorthorn, 22 Friesian, 12 Ayrshire 
and 9 Guernsey cows belonging to the Institute 
herds have been typed: 80 were found to produoe 
Bis 7 Bi- and 33 8,-lactoglobulin. The Ba and 
B,-forms were found with all four breeds, but the 
8 ,-lactoglobulin as yet only in the milk of Shorthorn 
(8) and Friesian (4) cows. We have also examined 
the milk of eight seta of one-egg twin heifers. In each 
geb the two animals produced the same type of pro- 


tein, four sets giving Bi, two B,- and two f,-lacto- 


globulin. It thus appears that synthesis of these 
B-laotoglobulins is genetically determined ; but much 
further work is clearly required on possible breed or 
breeding differences. 

Starting from appropriately selected milks, B,- and 
By-lactoglobulins have prepared in the crystalline 
state for investigation of their yaico-ahemioal 
properties. The crystals were fo to be distinctly 
different; B,-l&etoglobulin forms rectangular plates 
i inguishable from the well-known crystals 
hitherto from mixed milk, and first photo- 
graphed by Palmert, whereas p,-lactoglobulin forms 
diamond-shaped plates, as illustrated in Fig. 2. The 
Bi-component may be identical with the fraction 
isolated in small yield from the f-lactoglobulin of 
mixed milk by Polis e al. Prelimmary results point 
to other measurable differences between the B,- and 
8,-forme, for example, ın the isoelectrio point and 
solubility. tn 

Further work on the proparties of the isolated 
8-lactoglobulins and on the occurrence of the various 
forms in the milk of individual cows, with special 
reference to twins and to dams and them daughters, 
is now proceeding. 

We are grateful to Mr. N. Gruber for the photo- 
graphs. 


f Chemistry Department, o. 
National Institute for Research m Dairying, 
University of Reading. June 6. 
1 Ogston, A. G., and Tilley, J. AL A. Biochem. J., 59, 644 (1055). 
1 Flynn, F. V., and de Mayo, P., Lenos, u, 235 (1951). 
* Polls, B. D., Shmukler, H. W , Custer, J. H., and MeMeakin, T. L., 
J. Amer. Chem. Soc., 72, 4065 (1080). 
4 Palmer, A. H., J. Biol. Ohem., 104, 859 (1084) 


Action of Insulin on Thiamine 
Phosphorylation In vitro 


Previous work has demonstrated that in pan- 
creatio diabetes & disturbance of the thiamine 
phosphorylation processes occurs and that the 
administration of insulin enhances the phosphoryla- 
tion of thi&mine provided that a sufficient amount 
of this substance is avaiable to the organiam!, 

It is known that insulin increases the synthesis of 
adenosine triphosphate and of hoareatine in 
musclet and ın liver?, and thus di or indirectly 
influences all phosphorylation reactions 
with adenosine triphosphate or phosphocreatine. 

In order to show & direct action of msulm on the 
enryme system phosphorylating thiamine, Foe et al.t 
studied the effect of insulin 1 vitro by adding this 
hormone, together with thiamine, to liver homo- 
genates from normal and diabetic rate and then 
determining the formation of thiamine phosphates. 
Addition of insulin to homogenates from alloxan 
diabetio rata enhanoed the phosphorylation of 
thiamine, thus lending weight to the hypothesis that 
insulin acta directly on thiamine ph orylation. 
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. Table 1. AMOUNT OF OOOGAKBOXYLASN (uuN./GW. FRISH LIVER) FORMED IN THE INCUBATION MTTTURE Yu 





potassium ohlorkie 
to 200 mgm. of fresh itver ; 
mole; sodmm adenosine 


1n 1s0tonle 
for 2 hr. against the same buffer. 


solutton (1 gm, of Le hpdroshiorids, 100 agm. ; me 


desolution). Tnoubatd 
megnestum 3 x 10-* molo; g 
T MISSE 10— mole, Made up 


tit JE T4 (gn. o e (te me 
as In (A). ‘ 


Tablo 2 AMOUNT OF OOOARBOXYLASE (mGM./$ ML. OF TIXOUBATION MOCTURE) FORMED IN YHE INCUBATION iig 


Insulin was 
tn (0) after incubation af 38° for 80 min, tn OB ial, 


.We carried out experiments with liver hamo- 
genates under conditions very similar to those re- 
ported later by Foa et al.t (Table 1,4), and further 
work waa then undertaken adopting the same experi- 
mental conditions as stated by these authors (lable 
1,B). In neither cage could their olaims be confirmed. 

The in the results obtained by us and 
those of Foa & al. may be attributed to a different 
method in estimating the level of thiamine phos- 
phorylation. While in our pne enda E 
enzymatically determined’, been assumed to be 
the index of thiamine phosphorylatian, Foa e£ al. 
analysed the materials by means of the thioohrame 
method, which determines both thiamine mono- and 
pyro-phoephate. The crude homogenate represents a 
very complicated enzymatic system, containing many 
O ee ee 
Even if e phosphorylation were found to be 
enhanced in such a system, this is not sufficient 
evidence for a direct action of ingulin. 

In other experiments, therefore, the action of 
insulin on thiamine phosphorylation using a much 
implified system such as that described by Leuthard 

Nielsen‘, which exhibits a strong thiaminokinase 
action, has been studied. The reeulte of those experi- 
ments are reported in Table 2. 

The addition of insulin to thiaminokinaése prepara- 
tions from normal and alloxan diabetic livers does 
not, however, exhibit any itive effects. Thus no 
significant difference in phosphorylation 
between samples with and without the addition of 
insulin was observed (Table 2,4). 

Weil-Malherbe and also Bornstein and Park’ have 
observed that the presence in blood of factors inhibit- 

activating the hexokinase reaction is closely 
Seed jo hee to the hypophysial and adrenal cortical 
hormones and also to insulin. Hence further 
ments were carried out in which insulin was ded 
i ions after incubation 
from diabetic rata 
able 3,B,0). Little or mo eci CASE bas when 
insulin, previously. incubated in serum, is added to 
ions from normal rata, 
whereas cocarboxylase formation is remarkably en- 


to Leuthard and Nleisen (ref. 4). 





mixture in 0-05 mole 
; magnesium 2 x 1 mi 


Irydroohioride £0 thieminokinase (dry ) 3 mgm. 
wdenogine tripbogtalo § X10 ma. “ELS Oy pure aes ae 


n es os in (B) after Ineubetion at 


Tats are used. This effect of insulin is evident o 
when the hormone is previously moubated both 
serum from normal and diabetio animals. Sern 
ee eee eS 
reciable effect on thiamine phosphorylation. 
the thiammokinase preparation used in the 
experiments ig & very purified enzymatic system, 
may be concluded that insulin exerte a direct acti 
on thiamine phosphorylation. 
Amorphous insulin powder was kindly supplied ' 
Eli Lilly and Co. 
N. BrniPRANDI 


V. Borri 

A. LUOCARMLLI 
Institute of Biological Chemustry, £c 
University of Rome. 
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Lumi- and Meta-Rhodopsin 


Ox exposure to light, rhodopein (visual purple, t 
photo-reoeptor pi of low-intensity vision) 
changed to lumi- opsin and thence by a therm 
reaction to meta-rhodopein!. The exact nature 
these substances is unknown, other than that, th 
consist of retinene (vitamin A aldehyde) joined. 
some way to & protem, opsin. In order to expla 
the characteristic chemical and spectroscopic t 
haviour of bumi- and meta- workers. in tł 
field have suggested! that one, or both, of lumi-'ai 
meta-rhodopsin may be free redioala. 

This idea can be in ted by the technique 
paramagnetic resonance absorption. Free radioa 
are characterized" by a line leas than 10 gauss wi 
with a g-factor differing from 32-0028, the fn 
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tron value, by only a few.parta in the. third 
mal plaoe.. 

od outer segments from cattle eyes were prepared? 
freeze-dried in dim red light. 51 mgm. of the 
d powder, containing 1-4 x 10-' mole of rhodop- 
was examined ; first, before exposure to light, that 
»oniaining rhodopsin ; again, after exposure to 
t at 90° K., which converts rhodopsin to lumi- 
lopsin; and finally, after warming to room tem- 
ture, to oonverbd lumi- to meta- In 
e of these preparations 


rhodopsin. 
cd en A 
racteristio of free radicals although the 


‘itivity of the tus used was sufficient to 
30b considerably than 10-7 of free radical 
1e line was a8 Darrow 88 the assump- 


ı that all free radicals show such à line, it must 
concluded that neither lumi- nor rhodopein 
free radical. 
The dunia Seance als reae a POUR pest 
21 to near 500 my in rhodoperh, lumi- and 
opsin lacks an explanatiori. * Binoe free 
foals’ cannot Ibe tavoksd. it Js necessary to oci 
a conventional suxochrome linking xetinene to 
tein. 
Yo are grateful to Prof. R. A. Morton and Dr. B. 
aney for their interest and advice. 


- G. A. J. Prt 
x»r&ment of Biochemistry, MENSAS E 
Jniveraity of Liverpool. z ! i 
M. TINHAM 
dadas Laboratory, 


Oxford. May 25. 


Dii ali. Merk, LL. been Scienca, LL, 179 


AEE, de Toren di and Pake, G. H, Netwre, 174, 690 
vc ME DEN , and Morton, E. À., Biochem. J., 51, 203 


c-Ray Biene S raphy using lon 


ge Membranes 
"ma spot-teet Brioude of X-ray emission spectro- 
phy! for microgram amounts of elements has been 
anded to lower concentrations of metal ions by 
ig ion-exchange resin membranes to concentrate 
elementis present as ions in dilute solution, and 
vob as & carrier for the sample in the spectrograph. 

"he following technique was employed. Pieces of 

ion exchange membrane (‘Amberplex G-1’ cation 

nbranes, Rohm and Haas Co., Philadelphia, Pa.) 

n. quaro were placed in 100 o.o.-1 litre of solutions 

taining 1-100 pgm. amounts of various cations 

. stirred. It waa found that i was 

shed in several hours, and the time required 

ended on the thickness of the membrane. The 
hange was substantially complete, that is, after 
ilibrium was established, there were lees than 
ecteble amounts of the ion left in solution. Oom- 
ie extraction of the metal ion from solution by 
membrane occurred whenever the exchange 

ecity far exoeeded the total amount of the ion m 

ition. Thus the metbod is best suited to analysis 

iigh dilution. 

“he following example is illustrative. A piece of 
‘Amberplex’ cation membrane 1:3 om. x 1-8 
x 0-1 om. in ita acid form was stirred with 1 litre 

» solution containing 1 of cobalt (IT) ions (a 

centration of 1 in 10*) for 48 hr. Analysis of the 

nbrane in the X-ray spectrometer indicated that 
ad absorbed by ian exchange 1-0 ugm. of cobalt 
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with an error of + 0-1 ugm. Similar resulta were 
obtained using other-ions. It appeared that the rate 
of equilibration was approximately logarithmic, and 
the half-time for membranes 0- ‘1 om. thick was about 


and showed leas absorption of the istic 
radistion of the several elements measured. 

As an illustration of the applications of this method 
to trace analysis of heavy metals in foods, 100 o.o. 
of maple syrup was diluted to I litre and extracted 
with a piece of the ‘Amberplex’ cation exchange 
membrane. 0:5 ugm. each of xino 
and manganese and l pgm. of iron was extracted by 
the membrane along with lesser amounts of other 
ions. 

When a piece of the membrane was equilibrated 
with 100 c.c. of a solution oontaining 10 ugm. of 
cobalt, and 10 o.o. of versene solution (tetrasodium 
salt of ethylene diamine tetra acetic acid), the cobalt 
was retained in solution by the chelating agent. The 

same reagent removed zino but not mron from a mem- 
beana bon atning tina Gf these metals: It was observed 
also that the equilibration of membranes in 40 per 


cent uric acid was very effective in reducing 
the of all heavy-metal ions present 
including iron. 


We feel that the ion-mambrane technique éxtends 


the utility of X-ray emission speotrography into new 
areas beyond the range of previ eda: It can 
Do cap edaptol i0 ahatyecs for muidds and ta 
various other studies such as the determination of 
stability constants of complex ions in solution. 

We thank the Rohm and Haas Company for oo- 
operation in supplying some special thin ion-exchange 
membranes for this study. 

W. T. Gruss 


P. D. ZzxANY 
General Electric Research Laboratory, 
Schenectady, New York. Feb. 9. 
1 Pfatffer, H. G., and Zemany, P. D., Neture, 174, 307 (1054). 


Radio-Frequency Radiation from the ~ 
Rosette Nebula 


A radio survey of the galactic anti-centre 
region, made at 242 Mo./s. with the Ohio State 
University radio telescope, has revealed an mtense 
extended radio source in the constellation of Mono- 
ceros. The oo-ordinates of the radio source agree 
ion of the Rosette nebula 
io cluster. NGO2244. Also the 
ascension of the radio source is oom- 
as the diameter of the nebula. Thus, it is 
Premed had ihe radio souroo zaay be identified 
with the Rosette nebula. 
wie Gubenae GE Mes Obie reta ia Nina 
half-power beam width of 1:3 in right ascension and 
of 8° in declination. The right ascension of & source. 
is determined by the time at which the maximum 
intensity is received, while the declination is determ- 
ined by comparing records taken at several different 
declinations. The equivalent angular gize? of a source 
is obtained by com the beam-width of the 
eon signature the beam-width for & point 


"mie posta and Ahpulaiveies of the radio a 
and of the nebula are com in Table 1. The 
totel intensity from the ne is about 2 x 10 
w. m.-* (o./a.)-! (+ 25 per oent). é 
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Table 1. (1950-0) 


R.A. Declination Angular diameter 
Radio souree 06h. 80-8m. + 0-6m. +5 1° 16°+0° 


nebula 
(GFGOXMA) 06h. $0 Om. + 4° bt 1:85* 


In studies of the Rosette nebula with the 48-inch 
Schmidt te Minkowski’ found a fairly sym- 
metrical sharp-edged disk of emiasion 80’ in diameter 
around the galaotio cluster NGO2244. He indicated 
that the luminomty of the nebula is due to the ultra- 
violet radiation of four O-type stars in the central 
cluster. According to new data’, he indicates that 
the avi electron density is about 14 om.—. 

Our o observations show an apparent black- 
body temperature over the nebula of approximately 
200° K. Assuming an electron temperature of 
10,000° K. in the nebula, the average optical thick- 
ness at 242 Mo./s. over this region is then 0-02. 
According to the analysis of Greenstein and Min- 
kowski‘, this corresponds to an emission measure of 
8,000, sssuming thermal emission by free-free 
transitions. Considering that the nebula is a Ström- 
gren sphere at a distance of 1,400 permeos, with a 
corresponding linear diameter of 87 parsecs, this leads 
to an average electron density in the nebula of 9 cm.-*. 

A sketch of the outlines of the Rosette nebula in 
relation to the position of the radio source is presented 
in Fig. 1. A signature of the radio source taken on 
February 18, 1955, with the antenna beam directed 
to Deo. + 6° is also shown. 





During the survey of the galactio anti-centre 
region in which radiation was detected from 
Rosette nebula, eighteen other intense radio sources 


wore also found. of them show angular diameters 
of 1? or more, and their distribution shows a marked 
concentration along. the galactic plane. A more de- 
tailed description of this work will be published 


tely. 
V This work T E A N 
from thb D t Fund and the fund for besio 
research of the Ohio State University, and also by a 
grant from the National Science Foundation. 
H. C. Ko 
J. D. Knaus 
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Electron Micrographs from Thick Oxid 
Layers on Aluminium 


VoL 17t« 


method of examination. By using the recer 
Mb UN evaporated carbon film technique’, we h 
been to obtain electron micrographs of both 
top surface and the cross-section of thick oxide lay: 
These clearly show the porous structure. 

Fig. 1 is a micrograph obtained from the top € 
face of an oxide layer prepared in 5 oent ahro 
acid. The specimen was electropoli 99-99 
cent pure aluminium strip anodized at 40°C., 
voltage reaching 90 V. at the end of 100 min. 
nitrooellulose-baoked ‘Formvar’ replica was stri 
from the surface on scotch tape and a oarbon 
e on to it. This was shadowed in situ w 

-palladium alloy at an angle of approximat 
20°, the replica then being mounted on a cop 
specimen grid and the plastio dissolved away w 
organic solvents. The Miadowed carbon replica tj 
Vi dapi ia tek ‘negative’ of the original surfa 

was exammed at a i ion of 12,4 
The micrograph has been enlarged to a magnificati 
of 25,000. The features shown are regularly c 
tributed and are those expected from the penetrat: 
of the replica into & porous surface. *Oarrot'-ahar 
projections arising from single pores oan be discern 
In places ib a that the replicated pores hs 
merged and ir individuality js lost. 

Fig. 2 is & micrograph obtained from an ox 
cross-section prepared in 17-5 per cent v/v sulphu 
acid. The specimen was a strip of eleotropoliak 
99.00 per cent pure aluminium anodized at ro 
temperature for 60 min. at a current density 
50 m. .[aem.*. . The anodized strip was mount 
in & ded block with ‘Araldite’ casting resin 
A cross-section normal to the plane of the oxide s 
face was ground on fine emery papers and fina 
polished with magnesia on & rotating cloth. 1 
replica was obtained as described above. It v 
shadowed in the direction of the metal/oxide bound: 
and examined at a magnification of 10,000. Ini 
i a region at the metal/oxide boundary 


alignment of these po. 
and their orientation normal to the interface 
striking. Together with other micrographs obtain 
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niagis di adi Qui ee 
is way at places where minute fragmenta have 
an chipped out of the oxide layer during the 
yparation of the specimen surface. 

This investigation 18 being continued and forms part 
a research programme of the Food Investigation 
ganixation of the of Beientiflo and 
justrial Research on the development of the 
rry capecity-reaistance hygrometer. The work 
being oarried out to ensure that an instrument of 
adard characteristics, free from hysteresis and 
ible over & wide range of operating conditions, will 
produoed. ML ATO account 
the work elsewhere. 


n C. J. L. Booxun. 
J. L. Woop 
Department of Chemistry, 
Bir John Cass College, 
London, E.C.8. 
A. WALSH 
Department of Applied Physiœ, 
xthampton Polytechnio Institute, 
London, E.C.1. 
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»activity of Freshly Formed Steel Surfaces 


ad an examination of the fracture surface. It was 
rticed that this surface corroded far more rapidly 
an would normally be expected in the laboratory 

Ten minutes after fracture, definite 
rrosion films could be detected and the well-known 
st-ooloured deposit appeared shortly afterwards. 
Undoubtedly the fracture surface would be covered 
r & film’ of adsorbed moisture and, in view of the 
cent work on the production of peroxide 
Cfrouhty Formed metal gurtiose!, it is litely that the 
idation mechanism was associated with hydrogen 
roxide formation as suggested by Haber and 
eisa : 
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H,O, + Fett + Fet++ + OH- + OH 
OH + Fett + Fettt + OH- 
Fett + 80H- — Fe(OH), 


Whatever the corrosion mechanism, the fact 
remains that freshly cleaved steel surfaces are ax- 
tremely reactive. The method of cleaving specimens 
at an appropriate temperature would probably be 
useful in the investigation of the reactivity of metal 
surfaces. 

A. PRINOE 

Engineering Laboratory, 

University, 


March 22. 
1 Grunberg, L., Prop. Phys. Soe., B, 68, 153 (1063). 





A Method of locating Interfaces in Oil 
Pipelines 


Ir is often desirable to locate or follow the interface 
between two oils or fuels during transmission along 
& pipeline. Present methods inolude those based upon 
sampling .1 i or radioactive labellmg of the 
interface. The first of these is tedious and slow, and 
the second method involves the injection of & radio- 
sotive marker substance at the interface, with the 
aig anand difficulties of handling radioactive material 


ae eae method utilizes the variation of 
iden uod 9 Ess aee ais: Hydrogen 
contents of bulk liquida may be easily compared by 
the use of & neutron- or transmission 
technique. A portable source of fast neutrons oan 
be placed outside the pipe. The neutrons entering 
the liquid are moderated by scattering from the 
hydrogen atoms, and the concentration of alow 
neutrons which emerge from the pipe (either in a 
forward or backward direction) will be dependent on 
the hydrogen content of the liquid in the pipe. These 
can be measured with the use of standard equip- 
ment incorporating & boron trifluoride counter. 
laboratory testa indicate that the 
measurement of either scattered or &beorbed neutrons 
can differentiate “between premium and commercial 
grade fuela by a 5 per cent change in reading. A 
further change of 10 per cent occurs between com- 
meroial fuel and paraffin. 

In the event of the two liquids having the same 
hydrogen oontent, if the interface could be labelled 
with minute quantities of a salt of boron, gadolmium 
or other suitable material, then it oould be located 


- very easily, since these additives abeorb the slow 


neutrons very strongly. 
Theee methods have the T noi advantage over 
standard radioactive methods that they do not involve 


the-inoonvenienoe of handling radioactive material in 
solution, or the necessity of obtaining & regular 
supply of radioactive isotopes. i 
The preliminary work oerried out on neutron- 
scattering | methods indicates their oonsiderable 
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THE UNITED NATIONS AND THE PEACEFUL USES OF 


ATOMIC 


\ 


N a broadcast addreas at the end of last year on 
man’s peril from’ the hydrogen bomb, Lord 
issell expreased the opmion that the human race 
d reached a point when it must abandon war as an 


rirument of policy or accept the poesibility of, 


‘al destruction. It was easential for this to be 
derstood on both sides of the Iron Curtain, and he 
ggested that one or more neutral powerg should 
point a commission of experts, all neutrals, to 
spare a report on the destructive effects to be 
pected in a war with hydrogen bombs, among 
utrals as well as among belligerente. This report 
w to be presented to the Governments of all the 
‘eat Powers with an mvitation to exprees their 
reement or disagreement with ita findings. In this 
vy, he thought, all the Great Powers could be led 
agree that a world war could no longer serve tha 
rposes of any of them, since it would be likely to 
terminate friend and foo alike as well as neutrals. 
The eesential point of this appeal—that we must 
im to think in a new way because in any future 
ir nuclear weapons will certainly be employed and 
eir use threatens the continued existence of man- 
nd—is rerterated in a statement made public by 
xd Russell‘an’July 9. The statement, which was 
med by Lord Russell, Prof. P. W. Bridgman, Prof. 
bert Emstem, Prof. L. Infeld, Prof. J. F. Joliot- 
trie, Prof. H. J. Muller, Prof. O. F. Powell, Prof. J. 
stblat and Prof. H. Yukawa, was sent simul- 
neously to Sir Anthony Eden, President Eisen- 
wer, Marshal Bulganm, Mr. Chou En-lai, President 
My of France and Mr. 8t. Laurent, the Prime 
inister of Canada. The statement concludes with 
draft resolution which, it is suggested, could be 
opted by a conference of scientists summoned. to 
termine impartially and without political prejudioé 
o facts about the consequences of exploding nuclear 
»apons. This resolution urges the Governments of 
9 world to acknowledge publicly that their purposes 
nnot be furthered by a world war, and consequently 
find peaceful means for the settlement of all 
attera in dispute between them. 

The resolution is, m essence, a recapitulation, ina 
w context, of the Kellogg Pact for the renunciation 
wer ag an instrument of national policy. Pro- 


sals for & conference of scientists received incidental 


ention m the debates in Parliament on defence 
rly this year, and in one form such a conference 
as warmly supported in an outstanding speech by 
e Arohbishop of Oanterbury. Much confused 
inking was ‘evident, however, over the issues 
volved, nor haa the oonfusion been removed when 
© proposal has been made in connexion with what 
popularly known as “Atoms for Peace’, though a 
Toposium of articles, including an introduction by 
rd Russell, contributed to the nmetieth anniversary 
rue of the New York periodical, The Nation, under 
at title should. asasist to olarify thought. 


ENERGY 


The problem of nuclear weapons and their control 
or renunciation is seen m. ita true perspective not BO 
much against the special problemns of nuclear power 
and ita potentialities for mankind, as against the 
historical background of such proposals as the 
Kellogg Pact and the attempts of the League of 
Nations to achieve disarmament. An understanding 
of the reasons for these earlier failures illuminatea 
the failure of post-war efforta to achieve & practical 
scheme for the control of nuclear weapons and may, 
perhaps, suggest a promuamng line of advance. Indeed, 
it will be noted that this new appeal by Lord Russell 
specifically contemplates an agreement to renounce 
nuolear weapons as part of a general reduction of 
armaments, 

The celebration of the tenth anniversary of the 
signing of the Charter of the United Nations at San 
Francisco appeared to attract little real interest in 
Great Britain; but s review of the ten years experience 
of the working of the United Nations may have some 
value in asseasing the usefulness of some of the sug- 
gestions made regarding international agreement on 
atomio energy and in overcoming the difficulties 
which at present hinder ita realization. It should be 
remembered, moreover, that, in spite of the unique 
character of the San Francisco Oonference, which 
was attended by delegates of fifty nations, all of 
whom exercised their vote on the Charter, no 
extravagant hopes were entertained. There was 4 
sober realxation that no mternational instrument or 
constitutional gpeoiflo would suffice of itself to main- 
. That much has been fully attested by ten years of 
what waa to be a real regimo of collective security 
under the responsibility of the Security Counoil, and 
by & concerted effort under the General Assembly to 
promote world welfare and particularly that of the 
leeser-developed or privileged parts of the world. 
Wherever the Great Powers were prepared to use 
the Council constructively, the United Nations organ- 
ization has functioned as an instrument of peace, 
and to some extent the obstructivenees and negative 
attitude of the Soviet Union have been offset by the 
greater readiness of the United States to co-operate 
and to assume responaibilities of leadership. More- 
over, special regional organizations under the mgia of 
the United Nations have come into being to offset 
the limitations mposed on the Security Oounol by 
the restrictive use of the veto. 

On the welfare side, too, there have been dis- 
appointments, where the General Assembly and the 
Special Agencies responsible to it, such as the 
United Nations Educational, Scientific and Cultural 
Organization, the Food and Agriculture Organization 
and so on, have been used irresponsibly or diffusely. 
As under the League of Nations, the technical organ- 


‘izations have indeed proved far more succesaful than 


the political agencies in achieving ooftperation and 
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understanding; and for all the disappointments, 
much more progreas has been made by the United 
Nations as a centre for international welfare than 
might have been expected ten years ago. However, 
ft must be recognized that some of the important 
developments have come from outaide the United 
Nations, notably the Point Four Plan of President 
Trueman, the Colombo Plan for Co-operative 
Economic Development in South and South-East 
Asia and the earlier Marshall Aid. from which 
President Trueman’s proposals arose. 

At times it has seemed doubtful whether the 
lessons of military and economio co-operation in the 
Second World War have been learned. The trustoe- 
ship system has proved disappointing, largely through 
the way in which it has been used by those who bore 
no responsibility for the consequences of their words. 
If, however, the hopes originally entertained in regard 
to research and the encouragement of development 
have been falsified, much that it was hoped might 
have taken place under the Trusteeship Council has 
oome into being outside the United Nations; thus a 
noteworthy advance towards oo-ordination and 
oo-operaiion in research has been made m Africa in 
this decade. Moreover, even when used irresponmbly, 
the United Nations and ita Agencies have proved a 
medium for the constant and thorough interchange 
of thought and ideas which, as wisdom is aoquired 
in their use, should increasingly promote a better 
and more tolerant understanding among nations and 
among peoples. 

With the work of most of theee Specialized Agencies 
many, scientistd have been closely concerned, and 
whatever reservations may be felt about some aspects 
of the work of the United Nations Educational, 
Scientific and Cultural Organization, it has probably 
assisted the International Soientiflo Unions $6 function 
earlier and more widely than might otherwise have 
. happened. It hae also contributed notably to the 
task of creating a world opinion which clearly under- 
stands the price to be paid for peace, and the restramts 
to be accepted as.the alternative to anarchy—indeed, 
the limitations as well aa the opportunities of world 
organization. Such an informed opinion, olearly 
understanding what is involved, is the first condition 
for any world organisation to function effectively. 

If, however, the celebrations at San Francisco on 
June 26, when all the Great Powers, save Chma, 
ware represented by their Foreign Ministera, together 
with those of thirty-four other States, justify greater 
confidence that this is being achieved, it is probably 
due leas to the work of the United Nations itself than 
to what has flowed from the advent of nuclear 
weapons of war. It is not always realized that when 
the Charter of the United Nations was signed, the 
atomio bomb was unknown to the world at large, 
and only slowly have the tremendous implications 
which nuolear fission may hald for the future of 
civilisation been grasped. That in recent months the 
nature of the ahoioe which faces mankind has become 
clear is due at least in part to scientists who have - 
recognised their special responsibilities, ın addition 
to their comrgpn rights as citizens, and used their 
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opportunities to let the world know, in the light 
their intimate and expert knowledge, ther views c 
the uses which the world should make of this gre 
new gift af science to mankind, and both its promi 
and ita threat to humanity. " 
The prescience of Sir Henry Dale's obeervatio 
in 1945 on this subject, and on the implications 
nuclear fission and the conditions under which it w 
achieved, both for science and for humanity, mai 
in his presidential address that year to the Roy 


` Booiety, have been amply attested, and many courte 


proposals might well be considered in their conten 


community, and use what it offers for raising t 
mankind to new levels of material próeperity and . 
culture, or, by binding science to secrecy for tl 
competitive invention of more effective means | 
destruction, they can hold aivilization in insta: 
peril of diasolution. 

That alternative the Conference on the Peaoef 
Uses of Atomio Energy, opening in Geneva c 
August 8, may be expected to emphasize, in spite « 
the dominantly technical character of the papers t 
be presented. Indeed, the range of technical topi 
to be discussed should of itself demonstrate tt 
importance of full and free discussion for the advanc 
of both science and technology, and help to brea 
down the secrecy in which nuclear science has bee 
shrouded and the effects of which are as detriments 
to science tteelf as they are to international relatior 
and understanding between peoples. Nor should : 
be forgotten that scientists are already inquiring int 
the biological hazards of radiation, and there is n 
reason for anticipating that, in the present climai 
of opinion, their findings will not be presented to th 
world in muoh the same way that Lord Russell an 
his oo-signatories suggest in respect of nuclear wa 
fare generally. The Government has already promise 
to publish the Medical 1 Council's report o 
the subject as a White Paper. 

A glance over the ten years work of the Unite 
Nations thus facilitates sound judgments as to th 
prospects and possibilities of the recent Geneva Co 
ferenoe of the Great Powers, of that on Peaceful Uses « 
Nuolear Energy, and of proposals such as Lord Russe 
and his oo-signatories have sponsored, and the simile 
resolutions passed by eighteen Nobel Prize winne 
durmg the course of & meeting held at Mainau o 
July 15. Of the three broad conceptions which wer 
to the shaping of the United Nations and it 
activities, 16 ia fair to say that only one—that of tk 
United Nations as a centre of economio and technc 
logical activity—haa stood the test of this decad 
The hopes for the organization ag a body boun 
together by the observance of certain standards c 
international decency have, by and large, prove 
illusory, as also those of it as an attempt t 
‘put teeth into the Covenant of the League ( 
Nations”. 
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Jut even these two conceptions have not been 

ite without value. In oertain conditions, the 

ited Nations is clearly capable of keeping the 

100, and, given agreement and mutual under- 

nding between the two great blocks of nations, 1t 

id largely achieve ita declared purposes. It is 

rally clear that such agreement does not yet 

ly exist, in spite of the Geneva Conferenoo. The 
rld. would indeed be in much worse shape without 

3 United Nations, which remains as a place where 

ə two great power blocks and those who try to be 

utral can come together to find ways of reconciling 

eir different outlooks before it is too late. 

Nor is this all. There is some evidence, and not 
ist in the talka at the recent Four-Power Confer- 
co at Geneva, that some international standards 
e gaining wide acceptance, at least to the extent 

lip-service if not actual practice. That process 
ight be enoouraged. if there were less disposition to 

: oritical, and if the critica were more careful that 
er own practice matched the stendards they 
lvooate. Co-existenoe implies tolerance ; but what 

required above all is realism—a clear recognition 
‘what the United Nations oan, and cannot, do. 

Two postive aspects i particular seam important 
. considering appeals such as Lord Russell and 
hers have launched. The United Nations, as has 
it been indicated, has demonstrated its value aa & 
rum for the discussion of international problems 
id the creation of world opinion. This nm a alow 
rooema ; but ıt is important that all that is poes- 
ile should be done io assist and accelerate 1b. 
eoondly, the United Nations and its Specialized 
gencies have demonstrated their value as a potential 
ee for the dissemination of technical knowledge 
ad asistance. Ther effectiveness in that respect 
ill be increased as they are more wisely used, and 
3 greater care is taken to increase the effiaency with 
‘hich such non-political activities are organized. 

Lord Russell's appeal does not appear to show 
1l cognizance of this position. In thanking Lord 
;umBell for his letter, the Prime Minister wrote that 
o agreed that only the abolition of war could finally 
amove the perils which threaten the fature of man- 
ind, and weloomed the recognition in the statement 
hat it 1s war iteelf and not simply nuclear weapons 
rhich must be abolished, and thai the renunciation 
f nuclear weapons must form part of & general 
ediiction of armaments. What the statement fails 
o do, however, ıs to make clear that this is the 
olicy which the British Government has consistently 
ollowed. It is also mportant to note the reservation 
rhich Prof. F. J. Joliot-Curie made regarding the 
uggestion that war should be abolished. It reveals 
i0w far we are still from oonvinomg those on the 
astern side of the Iron Ourtain that nuclear war 
nvolves universal destruction. 

The problem which this division involves is not 
fairly faced’ by Lord Russell and his co-signatories ; 
hough if all the leading Governments oould be 
ought to subscribe to the declaration only good. 
‘ould result. None the leas, the educational value of 
ihe statement is important and that oan equally be 
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said of the “Atoms for Peace” issue of The Nation 
end of a pamphlet “Atoms for Peace—not War” 
(publiahed by Science for Peace, 16 Ulster Place, 
London, W.C.l. Pp. 81. 1s.) prepared by & group 
of soientista who believe that the threat of 


objection of the U.8.8.R. to a system of ingpection 
and refusal to accept any sacrifice of national 
sovereignty, is unrealistio. The treatment of President 
Eisenhower's original “Atoms for Peace” proposal of 
December 8, 1958, ig likewise ungenerous ; but with 
those reservations the pamphlet mdicates clearly the 
stago which has been reached in negotiation and the 
really decisive changes since the first proposals for 
the control of nuclear energy were made in 1946. 

Those changes are the di of the 
monopoly of nuclear weapons by the United States ; 
the development of thermonuclear weapons by both 
the United States and the U.8.8.R.; the extensive 
development of means of delivering nuclear weapons 
using unpiloted rockets and the availability of such 
weapons to ground forves ; and above all the dévising 
of & ‘breeding’ process for atomio piles which has 
made development of large-scale nuclear power 
economic. The “Atoms for Peace” issue of The 
Nation is concerned more especially with these latter 
implications, and includes in particular an article by 
J.-G. Beokerley, director of classification of the U.S. 
Atomic Energy Commision for five years, on the 
importance of limiting secrecy requirements to the 

Scientists oan probably best contribute to the 
education of the community as to the mplications of 
huolear weapons and the saorifloes or restraints on 
national sovereignty that are involved by articles 
such as that on the bydrogen—uranrmm bomb con- 
tributed by Prof. J. Rotblat to the Bulletin of the 
Atome Scientists last May, or by Prof. M. Wester- 
gaard on “Man's Responsibility to his Genetio 
Herttage” in the June issue of Impact of Science on 
Society, rather than by such statements as that 
which Lord Russell has sponsored, or the Nobel Prize 
winners’ appeal already referred to. Something 
beyond technical papers will be required before we can, 
as Bir Richard Livingstone has said, master atomio 
energy, and see that civilization 1s enriched. and not 
cheapened by the indiscriminate gifts of technology, 
while the moat difficult problema, economic, social, 
political and moral, are pressing for solution. 

None the less, the contribution of science must be 
primarily factual, though imaginatively alive to the 
human social issues and keenly aware of the experi- 
ence of the past gained not only m the United 
Nations but in the League of Nations and earlier. 
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Indeed, unless injudicious and premature attempta to 
force a system of world government, through which 
alone effective control of nuclear energy could 
ultimately be achieved, wreck the United Nations, 
that organization may well play a larger part in 
International affairs in jte second than in ita first 
decade. Apart from ita impact on military science, 
the development of nuclear power for peaceful 
Purposes is likely to demand and encourage co- 
operation and goodwill between the nations, and 
thus to prepare the way for a workable system of 
world-wide mspection and. enforoement of nuclear 
disarmament. Any such system will be virtually 
impoesible except under the auspices of the United 
Nations, amply for the technical reasons thas 
methods for detecting radiation must be applied all 
over the world, and that advances m nuclear weapons 
will ultimately enable the smaller States algo to 
possess them. 

Meanwhile, scientusta should be oonsidering what 
further constructive part they can play m the 
education of world opinion as to the conditions 
under whioh the world can enjoy the full benefits of 

power, and the imperative necessity for fresh 
thinkmg about national sovereignty and inter- 
national relations in this age of technology. Apart 
from makmg clear the price which has to be paid 
and the diserpline and restraint demanded, there are 
many technical problems to which they must make 
the decisive contribution. Some of these problems 
are to be discussed at Geneva in the forthcoming 
Conference on the Peaceful Uses of Atornio Energy. 
There are many others, some of which have political 
aspects in which the scientifio or technical con- 
tribution ia equally decisive. While the preparation 
of world opinion for the saorifloe of national sover- 
eignty proceeds, constructive thought is needed as 
to the details of an effective Inspection system, for 
example, which would provide & practical alarm, 
without seriously hampering the conduct of internal 
affairs or invokmg large surrendér of sovereignty. 
Clear thought as to the essentials which should be 
known might well enable a small group of inspectors, 
at key points, to provide the surveillance of major 
production activities which would provide ample 
warning of mobilization, for example. 

The contribution of science to world peace and the 
Utilization of nuclear energy should be essentially 
practical. Apart from the task of education and of 
giving clear warning of the dangers attendant on 
abuse of the powers which are now placed in man’s 
hands, it should above all be mmdful of the con- 
ditions upon which the advance of science itaelf 
depends. In proportion aa full freedom of inter- 
change of knowledge across frontiers is re-eatablished 
and science regains ite mternational position, the riak 
of misunderstanding and abuse will drminish. A 
first duty of every scientist, and the most important 
contribution he can render to the cause of peace, is 
to take up the challenge which Sir Henry Dale 
threw down at the anniversary meeting of the Royal 
Society when the United Nations was but a few 
months ald. 
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ORIGINS OF THE TORSION 
BALANCE 


Roland Eötvös 

Gesammelte Arbeiten. Herausgegeben von P. Belény 
(Im Auftrage der Ungarischen Akademie der Wimge 
sohaften.) Pp. lrx +3884. - (Budapest: Akadémi 
Kiado, 1958.) n.p. 


SIRE volume contains eleven of the princip 
pepers of Baron Roland Eótvós (1848—191t 
The reputation of Eðbvds as a phymoist resta on tv 
really original ideas worked out over & period . 
thirty years with great slall and thoroughness. Tl 
first idea concerns the forces acting on a torsic 
balance. Eótvós realized that even when no outaic 
couple waa deliberately applied, the variation in tl 
direction of gravity from one end of & suspende 
beam to the other would produce a couple, and the 
this couple could be detected and measured if tk 
whole instrument, including the toraion head and tk 
case, were turned into several azimuths in succeamor 
and tho position of the beam relative to the oes 
noted in each. The couples de d on the spac 
gradients of the components of Mose of gravity 
of which only five are independent. Eötvös shows 
that four of theee quantities could be obtained fror 
the measurements dnd that these were equivalent t 
determining the rate of change of the force of gravit; 
along & level surface, the difference of the tw 
principal curvatures of the level surface and th 
directions of the principal curvatures. All this i 
worked out in his papers with the greatest oom 
pletenesa. 

Having demonstrated that the torsion balano 
would measure the gradienta of gravity, he developer 
& portable instrument and applied it to geologica 
problema, T ordi to.the search for oil-beerin; 
structures in Hungary: After the death of Eotvos 
the instrument was widely used in the United Stata 
and elsewhere ; but from about 1987 its use rapidh 
declined in favour of the gravimeter, partly beceus 
of the much greater speed of operation of the latte 
and partly because of the lesser disturbance which i 
suffers from very local irregularities in density. It i 
possible that the present neglect of the instrumen 
is & passing phase and that, if the speed of operatior 
were increased by the of electronic techniques, i 
might again find applicatians. 

The second original idea of Edtvée was that the 
torsion balance could give & very precise verifloatior 
of the constancy of the ratio of gravitational tc 
inertial mass. His method depends on the ‘force oi 
gravity’, aa observed on the earth, being oo ded 
-Of a part due to the attraction of the and a 
part due to rotation. The former depends on gravi 
tational mase, the latter on inertial. If the ratio ii 
not the same for the masses at the two ends of the 
beam of a torsion balance, the beam will experienc 
& couple. The extreme sensitivity of the belanc 
enables a limit of about one part in 10° to be got tc 
the vanation of the ratio from one substance to 
another. 

These are the main themes of the work of Edtvos, 
though in readmg the papers one finds many other 
beautiful things ; for example, a demonstration thai 
a sheet of lead 5 cm. thick does not absorb the force 
of gravity by more than two parte m 10", and the 
discovery that the rate of change with tamperature 
of the product of the surface tension of a liquid and 
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Wwo-thirda power of its molecular volume is 
ghly the same for all liquida. 
iStvda was clearly a man of great ability and 
rgy, whose work has been too little known. 
stem, for example, remarks that when he first 
ught about the equivalence of gravity and 
aleration he knew of the experunente of Newton 
. Beaeel on vitational and inertial mass, but 
of thoee of Edtvés. It is to be hoped that the 
lication of these papers will make his work more 
ialy known. 
‘he book includes an interesting life of Eðtvös by 
1l Selényi. The delicate task of writing a foreword 
ving a suitable idealogical'leeson from the faot 
& the greatest Hungarian physicist waa a baron 
. been undertaken by K. Novobátaky. 

E. C. BULLARD 


TREATISE ON INORGANIC 
CHEMISTRY 


mmprehensive Inorganic Chemistry 

ited by Prof. M. on Sneed, Prof. J. Lewis 
ynard and Prof. Robert O. Brasted. Vol. 2: 
oper, Silver and Gold. By J. W. Laist; pp. x+ 
3; 35s. net. Vol. 8: The Halogens. By Prof. 
bert C. Brasted ; pp. x-| 250; 35s. net. 
New York: D. Van Nostrand 
ndon: Macmillan and Co., Ltd., 1954.). 
“HE editora of this series of volumes an inorganic 
chemistry stale Thet ioir Mun ee c 
amical properties and relationships their 
arpretation in terms of theoretical concepte”. This 
wıdes us with a canon of judgment. It is the 
we and depth of such i ions that dis- 
guish the inorganio chemistry of to-day from that 
even & quarter of & century ago. Valency theory, 
ynamios and other disciplines help us to 


, Ino. ; 


mod: 
est what used to be a great mass of unrelated 
ta. How far, we are entitled to ask, do these two 
umes, the second and third in the series, assist 


. are discussed, and the stable and radioactive 
:opes are tabulated. It then deals with each 
yup IB element in turn. Nearly half the pages 
concerned with the extraction metallurgy and 
h the all of the elamentsa—a somewhat high 
portion. eee sections, however, aie quite well 
ie, though one wishes that the treatment was lese 
rely descriptive and more physico-chemical ; there 
, too, ingocuracies in the section on the conoen- 
tion of oopper ores. 

Che remainder of the volume oonsista of a com- 
ation of facta about the chief compounds. Ib 
tainly does not go very fer along the road of 
retical interpretation, and though accurate 
»ugh, it is distinctly For example, the 
sta of formation of » Ag and Agi, will be 
ind, but not those of any other oompound, let 
ne any systematic discussion of the thermo- 
mistry. Again, the radms of the io ion does 
Damn 16 be quatéd capwhere though thak of is 
»rous ion is; yet ionio sizes are fundamental to 
| understanding both of crystal structure and of 
nplexes in solution. In short, although this 
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volume contains much quite recent information, ib is 
a cg old-fashioned in outlook. 

an introduction like that of Vol. 2, Vol. 8 
proceeds first to the elementary halogens, including 
astatine; then in turn to the hydrohalides; the 
oxyoompounds of the halogens; positive halogens, 
interhalogens and polyhalide &nionio complexes ; and 


_finally to the pseudohalogens, such as cyanogen. It 


18 more successful than Vol 2 in carrymg out the 
editore’ programme of “interpretation in terms of 
theoretical concepta”, and the choice of data seems 
more io. The much larger number of tables 
is & sign of this. Thare ie god Oo ME e of the 
interesting new features of halogen chemistry that 
have been brought to light in recent years, such aa 
the existence of positive halogen ions in solution and 
the solvent properties of bromine triftuoride. Teoh- 
nological developmente—for example, 1n the handlmg 
of fluorine—are well described, though mention 
should have been made of the fact that anhydrous 
fluorine can be handled in glass apparatus. 

The volume is unfortunately not free fram blem- 
ishes. For example, it is a little sad to find the 
followi sentences about hydrochloric acid in a 

text-book. “The i conductance of 
a 0-001 Ņ solution is 877 and : 300-5 fora 1:0 N 
solution (at 18*C.). This variation representa a 
change in apparent ionization from 99 to about 
79 per oent". The word “apparent” may justify the 
letter of this statement ; but in spirit it is pre-Debye— 
Hüokel. 

Nevertheless, Vol. 3 is an attractive one on the 
whole, and, like Vol. 2, it is well produced and 
remarkably free from printing errors. 

E A. 0O. MoKay 


FUNDAMENTALS OF PHYSICAL 
METALLURGY 


Theoretical Structural Metallurgy 
By Prof. A. H. Cottrell. Second edition. Pp. vhi-r 
251. (London: Edward Arnold (Publishers), Ltd., 
1955.) 25s. net. 
De a Pe. 
the & of the first edition of Prof. 
A. H. Cottrell’s book, aptrvity in the field of physical 
metallurgy -has been considerable. The greatest 
has been in the study of the structural 
defects occurring in solids, such as grain and twin 
boundaries, vacant lattice sitos, and dislocations, 
and the effect of these defecta on diffusion and 
deformation. Important work has also appeared 
dealing, for example, with theories of metallic 
cohesion, the distribution of electrons in alloys, 
ferromagnetism, and the electronic structure of 


-transition metals. In order to accommodate much 


of this material in a book of approximately the same 
length, Prof. Cottrell has rewritten the entire text, 
and has included an chapter. Naturally, some 
of the original has to be condensed or 

but this has been accomplished without loss of 
clarity, and is offset by an increase in the number of 
illustrations from 96 vo 182. 

In the first flve chapters, which lead from the 
structure of the atom, through interatomic forces, to 
the zone theary, increased emphasis has been placed 
on quantum mechanics in order-that the band 
structure of metals might be more fully understood. 
Since these chapters lead logically to thg applications 


280 
~of the electron theory in Chapter 6, I feel that much 


of the chapter on metallic crystals, the 
nature and surface tension of grain bo ies, might 
well have been placed later. 6 includes 


equilibrium and the rate of approach to rium, 
to the equilibrium are notable for an 
treatment of the concentration 


metals, 
section on interstitial phases, and a 
brief mention of Friedel’s work on the bound states 
isting in copper, silver and .gold-base alloys. 
Considerable effort is being devoted at the present 
time to studies of diffusion m metals and alloys, 
being aimed especially at the mechaniam of the 
prooem and the effects of grain boundaries, din- 
ooetiong and chemical mhornogeneitiee. An under- 


alno boon sought A survey of thin work i contfined 


also been sought. A survey of this work 18 conti 
in the relevant sections. - 

Prof. Cottrell’s eminence in the field of deformation 
makes the extra , which is entitled ‘Shear 
', most valuable. The 


Boria witk Mie enema OF mapie “shear: This 
eads erede us (ue and 
properties of dislocations, spiral structures, di tion 
networks, and to the Frank-Read source. 

The general construction of the book remains much 
the same as the first edition, and the price haa 
inoreased by only four shillings. It contains references 
up to 1954. As a work deahng with the fundamentals 
of physical metallurgy it can only be described as excel- 
lent, and may be ded without qualifloation 
to all students of metallurgy. J. A. CATTHRALL, 





RADIOBIOLOGY 


Fundamentals of Radloblology 

By Prof. Z. M. Baoq and Peter Alexander. Pp. xii+ 
889+14 plates. (London: Butterworths Scientific 
Pubheations, 1955.) 40s. net. i 


Ree eee is a mixed marriage of bio- 
logical and physical sciences. The offspring of 
this union—r&diobiologiste—tend to suffer with 
peyehologioal complexes which arise from a difficult 
upbringing. Formally trained in one discipline, they 
usually acquire proficiency in the other by apprentice- 
ship. They feel that this latter method seldom gives 
them that mastery of the fundamentals of the science 
which is obtained from sittmg at the feet of the 
professor. 

In ‘Fundamentals of Radiobiology”, Prof. Z. M. 
Baoq,,& pharmacologist represen: 'the biological 
sciences, and Dr. P. Alexander, a i chamist, 
have combined to produoe a book which will be best 
appreciated by the harassed radiobiologist or aspiring 
radiobiologut with the psychological lex. 

From both the physical and biological aspects 
book is written in a olear, convincing manner. 
Generally accepted facts are luoidly stated, which 
gives the student a feeling of confidenoe. Theories 
© 
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due weight being given t9 the I 
and cons. The authors, havmg done this, usui 
sum up and set forth their own conclusions. 1 
will please those who search for dogma, but n 
antagonize the esoteric who regard the theories 
still sub judice. 

Broadly speaking, there are four large chapter 
on basio physice and physical chamistry—ei 
smaller chapters on various fundamental biolog 
aspects, morphological, physiological and biochemi: 
and finally five amall chapters on what may be ca. 
Sppliod at ee including “Observations 

Beings”. chapter has an extensive 
of references, ‘The 960 original papers quoted in 
bibliography represent a year’s solid reading", « 
there are author and subject indexes. The texi 
freely interspersed with tables and line diagra 
These admirable qualities are marred & num 
of misprinte, J. F..Laprr 


&ro 
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` A SURVEY OF CURRENT - 
PSYCHOLOGY 


300-618; 1,200 francs. Directeurs: Henri. Plér 
Alfred Fessard et Paul Fraise. (Paris: Pres 
Universitaires de France, 1954—58.) 3 

Ki bes 1954 volumes of ‘l'Année Payohologiqu 
notably the ones on chromatic sensibility of the fox 
(Galifret and Piéron), the structure of rhyil 
(Fraise and Oléron) and the interpretetion of t 
meaning of ambiguous sounds (Bresson). A p 
ticularly thorough investigation is one report 
by Scherrer, Barbizet and Oudot-le Hénaff on t 
organization of somesthetio sensibility, in which t 


disouss the various allied problems that arise 
determining differential thresholds. 

Moet of the papers deal with problems in peyot 
physiology, but some &re oonoerned with 'pu 
peyehologioal topics such as the relation betwe 
powers of abstraction and mental flexibility. The 
is also & paper on personality and esthetic prefereno 
and a shorter one on applications to the fine arta. T 
briefer reporte cover a wide range of subjecta, melu 
ing leadership, psychiatric testa, studies of defen 
mechaniams and the statistics of measurement soal 

The oritical reviews of current periodicals ensu 
that French readers are in touch with develc 


many reviews there is one by Henri Piéron, t 
senior editor of the volumes, of a recently publish 
American. work in which he remarks that auth 


"appears systematically to avoid all citation 
authors in the French . . . and, even 
European authors in general”.  Piéron adds: ' 
seems that one seeks nowadays to give to Amerio 
Pliner ee at dace ion thet America alone oo 
tributes to the elopment of science, an attitu 
tee ee Ali in s 
"T'Année Peychologique” edsily ranks among the be 
publications of ite kind, both in quality and ran; 
in contemporary psychological literature. 

Jom Commr 
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NEW HIGH-SPEED ELECTRONIC TACHISTOSCOPE 


By Pror. GEORGE HUMPHREY, P. G. M. DAWE and BERNARD MANDELL 
Institute of Experimental Psychology, University of Oxford. 


N apparatus has been devised by us for exposing 
two visual fields for very short time-intervals 
ith control of the interval between them. This 
‘ticle is concerned not only with the description of 
lis & but also with the visual problems 
vol in this kind of work and with an outline of 


1e DEN experimental resulta. 


Apparatus 

“The apparatus makes use of two banks of short- 
xay phosphor fluorescent tubes. There are’ four 
.W. tubes in a bank, and each bank ilhmminates a 
isual fleld which is 6 in. square. These two flelda 
æ viewed from the same window by ‘using the 
mventional half-silvered mirror technique for the 
irect transmission of one fleld, and the reflexion of 
16 other, mto the obeerver's eyes. Fig. 1 shows a 
lan of the instrument.  : 

"hs. fhictesdeti tuibed urb Operated “bye Alby with 
18 current through each tube regulated by a hard 
alve. This is switched on and off by applying 
negative bias to the control grid which is derrved 
om an Eocles-Jordan type of electronic switch. 
his switch is operated by short pulses, of leas than 
1e microsecond. m width, and is d.o. coupled to the 
mtrol valves so that the transition from on to off 
> vice versa is accomplished in leas than a micro- 
ond. The pulses for ting the electronic 
witches (for there are two, that is, one for each bank 





Fig. 1. cas a paucos 











(b) 





» M iato. (5) Two B poo, Light polkea with sero dark Bnferval 


initiates the first timing orrcuit. The ooupling is 
arranged to cause lampe 1 to come on first, followed . 
by & dark-interval, and then lamps.2. The exposure 
time of both sets of flu tubes may be con- 
tinuously varied between . and 0-025 sec. by 
a stepped switch and potentiometer. The limiting 
factor at the short exposures is most probably the 
resonanoe radiation decay-time of the mercury atom. 
At these very short the light output is not 
but at an exposure of 


A of o nae: pee ei eae a oe 
an interval of lj maeo. The dark-interval between 
the pulses is variable over the range 0-0-625 seo., 
although, aa shown im Fig. 2b (for 200-useo. light 
pulses with zero dark-interval), the light pulses will 
overlap at rero dark-interval due to the decay and 
build-up times of the radiation. The light pulses 
war obmerved “by; usta: eara AAO vacui 
photooells connected by short low-capacity leads to 
the oathode-ray oscilloscope. Millisecond tuiming- 
pulses derived from a 1,000 o.[g. Wave are 
shown superimposed on the Yl beam of the oeoillo- 
soope for the purposes of measurement. 

The light spectrum of the fluorescent tube is oon- 
tinuous, being that of the magnesium tungstate 
phosphor, together with the addition of the principal 
visual lines at 4047 and 5461 A. from the excitation 
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of the mercury atom. Compared with daylight, the 
spectrum from the tube is somewhat deficient in red 


light. However, it is still poesible to distinguish 


adequately between oolours even at the shortest 


exposure times. The actual chromaticity oo-ordinates 
of the lamp are given as w = 0:230 and y — 0-200. 

The intensity of hght from each bank of tubes 1s 
controlled by means of a variable resistor connected 
in the cathode cirouita of the group of power valves 
feeding each bank of tubes. In this way maximum 
current, and therefore the bnghtneas, of the tubes 
oan be varied over a range of approximately 2/1. 
The tachistosoope may, of course, be operated 
repetitively from an external pulse generator, and 
for the purpose of visual monitoring of the light 
pulses it proved convenient to do this at a repetition- 
rate of 10 per seo., the light outputs being displayed 

‘oscillogram. 


45 an 
Visual Problems 


In designing the apparatus, completely simul- 
taneous exposure of all perta of the fleld was felt to 
be important, for modern nenrophymiologioal con- 
siderations seem to leave open the possiblity that 
sequential exposure may affect the manner m which 
an object is perceived'*. The point was apparently 
first raued by Erdmann, more than sixty years ago, 
with reference to the tachistoacopes of the time, 
which, with the exception of those using an electric 
apark where the duration oould not feasibly be varied, 
were either of the rotatung wheel or other kind of 
moving-shutter type: In these the ‘scannmg’ effect 
was said to be clearly visible, for longer exposures at 
least. Erdmann stated in a seminar that sumultaneous 
- exposure of the whole fleld with a variable exposure 
time was desirable but impossible. mal 
communication, 1924) thought he had solved the 
problem with his murror the optical 
PAR Of Sale hee poy, Peco SHAH UAM but since 

used a swinging pendulum as & shutter, he had 
really not done go. 

It wil be realized that in rapid exposures the 
phenomenal effect may be, and often is, one of 
complete smmultaneity, when in fact the field has 
been scanned, either by part of a sector of a circle 
(Schumann) or by excursion of a rectangular slot in & 
moving shutter. On looking, for example, at a land- 
scape, painted on a card, through an instrument 
of the crroular, rotary, type im our laboratory, 
with an exposure of 1 msec., ane sees the whole 
landscape appear as a single view, with no suggestion 
of the piecemeal and successive presentation which 
is actually ooourring. Since the aperture waa here 
smaller than the card, the total picture was never 
projected at one time on the retina. The effect is 
almost certamly due to some form of organio integra- 
tion aa the result of which & single picture ia perceived 
when different retinal areas have bean successively 
stimulated. This kind of procese is, of course, not 
unoommon, the ordinary amematographio picture 
being an obvious example. All this has been the 
subject of contro , one side mamtaining that, so 
long as the whole object appears simultaneously, the 
mathod’ of exposure 1s irrelevant. This conclusion is 
not justified a prior since, however clear and unitary 
the percaived object may be, the serial and 
other’ features of this method of presentation may 
introduce phenomenal distortions ordmarily not 
noticeable, and which may prove important im 
accurate work. Whether this is so can only be 
discovered by experimental comparison of identioal 
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objects as seen by the two types of apparatus, a 
this is now being done. Similar considerations app 
to the light pulse, which should ideally be of re 
angular form. Herein liee the chief objection to t. 
ingenious matrument of Grindley, which focuses t 
shutter on the lens of the eye and the object on t 
retina, giving indeed a view of the whole obje 
without ‘scanning’ but with a light pulse far fro 
rectangular for rts time base‘. An adaptation of tl 
principle might, however, give resulta at tim 
shorter than are possible with rindley'a model. 

It is further noteworthy that our problem is mu 
more dificult than that of producing a short flash : 
an area of.the retina, as for example in the expe: 
mente of Brindley and Crozier using a revolvi 
mirror and a polarisable crystal, respectively"s*, : 
any tachistoscope a total fleld must be illuminat 
so that the effect of short exposure on complex pe 
ceptual patterns can be observed. 

Apart from the manner of fleld-iltumination of o 
instrument, which to our knowledge is superior’ 
any yet built in ite combination of simultaneit 
very short and contmuously variable exposure 
together with practically rectangular light puls 
from 1 msec. to 0:625 sec., an important new featu 
is the timed dark-interval, between the two exposure 
This enables closely timed work to be done on tl 
affect of a second exposure after & variab 

iod ; Eee ed rcc. Wake il dro 

t on what has been called ‘moetacontrast’ (u 
hibitory effect of post exposure"), Dodge’s ‘clearing-u 
process’? and the possible effect of eye movement c 


subsequent vision. 
Preliminary Experimental Results 


Taking as a gtarting-point the *olearing-up proves 
experiments of Dodge’, an investigation was unde 
taken into the conditions for clear vision of a patter 
with very short exposures of consecutive fields. Tl 
eg Murus situation involved dark pre-expoeui 

flelds, two iMlummated flelc 
foal here ‘first fleld’ and ‘second field’) and a dar) 
interval between them. 

The luminanoe of both flelds, the areas of whic 
were 6 in. x 6 in, was equal and constant (70 mill 
lamberts). The first white fleld, on which a £-n 
black cross was inscribed in two circles 1 in. and 2 n 
diameter, with the line 0-1 in. thick, was followed E 
a second clear field of varying duration. It we 
established that the perception of the pattern ft 
exposures from 0-2 to approximately 6 msec. oou] 
be totally prevented by a second fleld of somewh: 
longer duration, and that for exposures from appro: 
imately 6 to 30-85 msec. this period waa of ahort« 
duration than the first fleld. (These are results for or 
subject—forty years old—over the whole range : 
experiments. The individual differences betwee 
subjecta are considerable.) A pattern exposed fc 
more than 40 msec. was always, at least m par 
perceptible, although with long second flelds il 
subjects saw it as & luminous oroga, often followe 
by a positive after-mmage. E 
of the pattern hha aid a MP wi 
experienoed when using felda of eh of ghort 
duration than those producing total inhibition. 

Taking into consideration that the pattern fia 
was easily perceptible when exposed without tl 
second. fleld, that the luminance of both flelds w 
equal, and the time relations, it is not convenient t 
describe the disturbance in terms of glare. 
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The inhibitory or disturbing influence of the second 
ald could be prevented by imterpomng & short dark- 
aterval between the two flelds. An interval of 
5 msec. and more was necessary when a field of 
‘oration of 0-2 mseo. was followed by a second field 
f duration more than 20 msec. For first fields of 
anger duration the dark-interval necessary for per- 
eption of the pattern was considerably shorter; for 
more than 15 msec. a dark-interval of 
was usually e. The experimental 
were croeg-aheok by 
weeping the time of the 
ist field and the dark-interval 
onstent and moreasing the dur- 
ition of the second field until 
he pattern was no longer visible. 

reverse situation ocourred 
rhen & clear first fleld was fol- 
owed by & second field with & 
wattern. A clear first field of 
+44 msec. duration produced & 
listurbance in perception of a 
vattern exposed for 1—5 msec., 
nd one of 44—7 meec. prevented 
leer vision in pattern exposures 
ip to 14-15 msec. A pattern 
for 15 msec. and more 
ould not be rendered totally 
nvisible to the subject by & first 
lear field of the same luminance, 
vhatever ita duration. 

When the second field with 
he pattern was for 
nore than 6 mseo. (but leas 
han 15 msec.) and the dura- 
ion of the first fleld was ocon- 
tiderably increased (permitting 
some degree of adaptation), the 0 
rabject reported a reappear- 
ince of the pattern. For ex- 

le, with a pattern second 
leld of 6 msec. he reported 
it 4 msec. duration of the 
inst fleld a disturbance of vision, 


10 rngec. 
esulta 
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First field, clear (exposure time In msec.) 
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at 21 msec. a total disappearance of the pattern, 
at 240 meo. an appearance of a white cross on 
grey at 270 msec. the cross became 
blackish, and at 460 msec. the whole was 
well cleared up. A, pattern second fleld of 15 msec. 
dueon was partly invisible with a T rsen. m 
first field. biggest disturbance of vision was 
ab 55 voseo., but there was no total mhibition. At 
73 msec. the subject reported improvement in vision, 
and at 108 msec. he reported & sharp, clear pattern. 
During the reappearance range he rted the arms 
of the oroes ‘ooming back’ earlier the circles, 
and seeming very long and protruding beyond the 


circles. 
experiment, a short dark-interval 


As in the first 
facilitated the perception of the a otherwise 
elds the subject 
reported the pattern as ‘being there from the very 
beginning’. With long exposure of the first fields 
the pattern ‘jumps’ into the clear fleld. 

The dark-interval was not always perceptible as 
an interval, and only in very few cases aa ‘dark’. 
There waa a range of complete famon of the first 
field and second field, a range of flicker and impres- 
mon of doublenees with some apparent movement of 
the pattern, and a range of definite separation. The 
most important factor seems to be the duration of 
the first fleld in relation to the duration of the 
interval. The problem was investigated by Dunlap* ; 
but his investigation technique was orientated 
towards ‘singlenese—doublenesa’ impreesion and 
towards perception of a dark fleld between moving 
illuminated ones, and not towards perception of 
interval, Bo that the problem is still with us. 

Another problem arising from these experiments is 
that of the persistence of vision after stimulation has 
ceased. This can be expreased in terms of & dark- 
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interval which it survives to fuse with the second 
Held (a cross on the first fleld macribed in the circle 
on the second fleld). This is not claimed to be a time 
measurement, as the second field is rteelf an experi- 
mental variable influenomg the first field. 

Experiments upon metacontrast indicate that an 
explanation in terms of contour building 
(similar to Werner's interpretation of his 1986 contour 
experiments’) cannot account for all the phenomena, 
mnoe inhibition occurs with irregular and incon- 
gruent contours. Both tachistoscopio experimenta 
and experiments with intermittent stimulation pomt 
to the importance of retinal distances, although 
Alpern’s” statements are not fully acceptable. 

The building of the apparatus and the conduct of 
the expermments were under the general supervision 
of Prof. G. Humphrey; the was 
designed and built by P. G. M. Dawe, and the great 
majority of the experrments performed by B. Mandell. 
The apparatus and research were carried out by the 
aid of grants from the Medical Research Counoil and 
the Watta Bequest: Acknowledgment is also made 
to the British Thomson-Houston Oo., Lid., Rugby, 
which manufactured the fluorescent tubes for this 
apparatus. 

1 Granit, R., ‘Sensory Mechanisms of the Betina” (Oxford, 1047). 
` Piéron, IL, J. Payohol., 38, 5 (1935). 
* Baumgardt, H, and Bégal, J., Asnds Prychol., 43-44, 54 (1042-48), 
* Grindley, G. O., Brit. J. +, 89, 406 (1988). , 
* Brindley, G. 8., J. Phywol., 118, No 1, 185 (1058). 
- * Oroxter, W. J. (personal communication, 1954). 
' Dodge, E., Payohol. Rev., Monograph’ Supp.: 8, No. 4 (1907). 
* Dunlap, K., Pagohol. Hse., 38, 126 (1015). 
* Werner, H., Amer. J. Psychol, 47, 40 (1985). 
1 Alpern, N., J. Opt. Soo, Amer., 48, 048 (1064). 


MAGNETO-HYDRODYNAMICS 


DISCUSSION on  magneto-hydrodyngmioe, 

organized by Sir Edward Bullard, was beld in 
the rooms of the Royal Society on May 5. The 
p i were opened by Sir David Brunt, who 
took the chair for part of the discussion; he wel- 
comed particularly the visitors from overseas, some 
of whom came from far afleld. In his introduction 
Bir Edward Bullard said that the subject, which is 
concerned with the motion of a conducting fluid in 
& magnetio fleld, is not entirely new; but it waa 
` Prof. H. Alfvén, of Stoakholm, who had rescued it 
from obscurity. The electromagnetic effects assoc- 
iated with such a motion are more conspicuous on 
a large scale, and the prinoipal applications so far 
made are to astrophysical problems such as the 
theory of the sunspot fleld, the general solar magnetio 
field and stellar magnetic fielde. There are also 
some applications in engineering, especially to pumps 
and flowmeters. 

The subject is one which is understood in principle 
in go far as the relevant equations are known, bemg 
in fact the union of Maxwell's equations and the 
equations of motion and continuity of hydrodynamics. 
Sir Edward discussed at some length the terms in 
these equations which can be neglected in astro- 
physical problems. The solution of the equations 
is, however, a matter of real difficulty. Most of the 
solutions so far obtained have been derived from 
linearized equations, and he mentioned some examples 
of such solutions. ; 

The next speaker, Prof. Alfvén, said that mathe- 
matical methods have been largely used for exploring 
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the subject of magneto-hydrodynamica since ii 
inception; but he pomted out that it is essential t 
explore the subject by means of axpermente also i 
BO far as certam aspects of the subject, as in the ons 
of turbulence, cannot be ascertained by mathematic: 
methods alone. He considered such experiments 
methods to be essential for a proper understanding c 
magneto-hydrodynamics. For excitation of mag 
neto-hydrodynamio waves im the laboratory, it : 
essential that the fleld-strength B, the linear dimer 
sion of the apparatus l, the conductivity and th 
density of the li id c and p, respectively, shoul 
satisfy the inequality Lgs 
Blo| /p > 1. 


In the laboratory, we oan attain flelds of strength c 
the order of 10,000 gauss, and with such field 
magneto-hydrodynamio waves can be excited i 
meroury and godrum. On the cosmical scale, } is ver 
large, and the above condition is amply satisfied. 

Prof. Alfvén then went on. to discuss the nature o 
currents occurring in magneto-hydrodynamio effect 
in the ionosphere and solar atmosphere, and he wa 
of the opmion that we have little evidence of current 
extending over & large volume; these, he thought 
tend rather to oocur aa filaments, and in support o 
this conclusion he quoted the auroral sone and th 
equatorial electrojects as examples. This effect i 
thought to be important in so far aa it suggests thi 
possibility that currente extending over large volume 
are unstable. 

Dr. B. Lehnert next described some beautifu 
experiments on magneto-hydrodynamios which hy 
has lately carried out in Stockholm. In this, € 
shallow cylindrical bath contains mercury in whicl 
& brass ring is inserted, capable of rotating about 
the vertical axis of the cylinder. There is a fixe 
horizontal circular disk within the ring, and a fixec 
annular disk outside it, both concentric wrth the diak, 
resting half-way up the veasel. Dr. Lehnert showed 
that when the ring is rotated in & strong magnetic 
field the meroury over the rmg is carried round as a 
rigid body, the outside fluid remaming at rest. Bu 
Edward Bullard interpreted this as an example oi 
the theorem that, in a hi conducting rate 
moving in & magnotioc fleld, the io lines ol 
force are frozen in the fluid and tend to be carried 
by the fluid. 

In the discussion that followed, Prof. S. Chand- 
rasekhar showed some alides of some experimente 
made in the University of Chicago illustrating the 
inhibition of convection in mercury m the presence 
of a magnetio fleld. Prof. T. G. Cowling, referring 
to Alfvén’s statement that ooemioal currente tend to 
oocur as filaments, said that he doubted the validity 
of this statement and that e filament current 18 more 
characteristic of an electrical discharge in gases. 

Dr. D. Layzer next gave an account of a paper by 
hrmself, Dr. D. Menzel and Dr. M. Krook on torsional 
oscillations and solar magnetic flelds. Dr. Layzer 
began by recalling the suggestion made by Cowling 
and Bullard that sunspot magnetio flelds may be the 
result of a subeolar toroidal field which ie oonveoted 
to the surface. He suggested that, if the law of 
isorotation were violated at some initial instant, an 
alternating toroidal fleld would be produced by 
torsional oscillations of shells of magnetio Imes of 
force, the sign of the field changing every half-oyole. 
Because of the low values of the kinematic and 
electromagnetio viscosities, such an oscillation could 
have existed throughout the past lifetime of the sun. 
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Dr. Layxer next considered how the submerged 
roidal fleld is brought to the surface. The growth 
a toroidal field at the base of the hydrogen oonveo- 
m zone gives rise to a hydrodynamic instability 
ialogous to the instability of superposed fluids in a 
avitational fleld when the up fiuid is heavier 
an the lower fluid. The tension of the i 
108 of force plays a part analogous to that of surface 
nson, 8o that if one supposes that there is a sharp 
terface between the region containing a magnetic 
dd and the overlying region in which no magnetio 
dd is present, ripples of amall amplitudes will tend 
grow. Dr. Layzer suggested that this instability, 
ther than convection, is effective in convecting the 
tbeolar toroidal fleld to the surface. The formation 
id subsequent di tion of sunspot flelds would 
‘aw energy mainly the convection zone rather 
iun from the primary oscillation. The equations 
yverning tho oscillations turn out to be lineer in a 
sb approximation, even if the amplitude of the 
willation is large. Hence, for a given magnetic 
tell the period is nearly independent of the ampli- 
ide. This point is a vital one in the theory which 
xntemplates large-amplitude oscillations rather than 
nall vibrations about an equilibrium state. 

In the discussion that followed, Prof. Cowling 
pointed out that Walén has shown that a reasonable 
irface fleld would be produced by & variation in 
me of 1-3 per cent in mean angular velocity. 
‘ichardson’s Measurements at the surface do nob 
iow this. Hence, a substantially higher surface 
eld would be required. 

Prof. V. C. A. Ferraro next discussed the generation 
f magneto-hydrodynamic waves in rare ionized 
ases and ite bearmg on galactio magnetio flelds. 
houbte have been expressed by several workers as to 
"hether a rare ionized gas could behave as & perfect 
onductor on account of the very long free paths 
ivolved. Prof. Ferraro said that, if one neglecta 
olliaion altogether, magneto-hydrodynamio waves 
iy be excited in such a gas in the preeehbe of a 
seed’) magnetic fleld provided that the frequency 
PUR ve: ds enal compared with. Aba pyri 
iagnetio frequencies of the charges. The phase 
elocity of the waves is the same as that found by 
lfvón; but the waves differ from magneto-hydro- 
ynamio waves in liquids in that they are circularly 
olarized. In order to excite the waves, the linear 
imensions of the gas must exceed the ‘skin depth’, 
bat is, the depth to which an external alternating 
eld would penetrate into the gas. As in the case 
£ Alfvén waves, there is equipartition of mechanical 
nd magnetio energy independently of the magnitude 
f the ‘seed’ magnetic fleld. Thus, provided a 
eneral io fleld exists in the galaxy, however 
mall, much larger flelds may be generated, by, mag- 
ifloation, as magneto-hydrodynamio waves through 
onvection or turbulence. But it is essential that 
he ‘seed’ fleld should have an ‘external’ origin, and 
his assumption is difficult to substantiate. 

Prof. Cowling considered the problem of magneto- 
rydrodynamio oscillations of a rotating fluid. globe 
nd, in particular, torsional oscillations. Steady 
5tation can only hold for isorotation. Torsional 
scillations in the absence of rotation has been 
onsidered by Plumpton and Ferraro, who found a 
ontinuous spectrum for the normal modes of vibre- 
ions. This degeneracy i be ramoved by 
otation ; but in this case, Prof. Cowling pointed out, 
he variable magnetio flald associated with the fleld 
annot be purely aximnthal On a rotating globe 
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there must be, in addition to this fleld, & poloidal 
field algo. Prof. Cowling referred to the equations 
of the problem and the boundary condition to be 
satigfled, and stated that these are sufficient to 
determine the solution. In the absence of rotation, 
the period of the oscillations is anja», where 
H 
9* "a / np) 

H being the magnetio field, p the density of the liquid 
anda the radius of the star. If the angular velocity 
of the globe N is greater than o,, the Coriolis forces will 
greatly affect the period : m this cage the magnetio 
foroes are balanced by the Coriolis forces, and we geb 


2Qa0~o0,' 


where 2x/o is the period of the oscillation ; this would 
therefore exceed 9x|c.. In the case of the sun, one 
finds that the differential angular velocity is destroyed 
in a time of the order of 10’ years or more instead 
of 100 years. These resulte, however, do not apply 
to real stars, since the calculation is vitiated by the 
neglect of gravity. For, gravitational terms arise 
which largely prevent motion in meridian planes, and 
this means that the aximuthal Coriolis forces are no 
longer larger than the magnetic forces ; thus, in spite 
of the fact that Coriolis forces are large, one oen ignore 
them in considering torsional oscillation in actual 
stars. One may probebly approximate to the periods 
of torsional oscillations using a form of Rayleigh’s 
ciu i In the discussion that followed, Prof. 

O. van de Hulst said that the solar cyole might 
well be a phenomenon too regular to be classed as 


exchange of energy bet t 

nents of the velocity fleld in terms of an eddy 
viscosity and the spectrum of the kinetic energy in 
Heisenberg’s theory. The equations of stationary 
turbulence in this case lead to two essentially distinct 
solutions of the problem. Both solutions predict 

ition of kinetic and magnetic energy among 
the largest eddies present. For ibe smaller eddies, 
the ratio of the magnetao to the kinetio energy either 
tends to zero or to 2:6. Prof. Chandrasekhar then 
referred to the bearing of this theory on mterstellar 
magnetic flelds and especially the possibilities of dis- 
tinguishing between Fermi's two pictures of galactic 
magnetic flelds. 

In the discussion that followed, Prof. van de Hulst 
asked whether, in Fermi’s theory of the galactic 
magnetic fleld using gravitational arguments, the 
gravitational potential of the whole galaxy rather 
than that of & spiral arm should be considered. 
Furthermore, if the fleld is turbulent, can this be 
adopted as an ion of starlight polarization ? 
Dr. Layxer whether differentia® velocities are 
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not likely to be more effective in getting hi 


higher 
magnetic fields; and finally Prof. H. Bondi asked 


whether the method adopted by Prof. Chandrasekhar 
is sensitive to deviations from isotropy. Sir Edward 
Bullard commented that equipartition of energy for 
large eddies does not exist m the earth’s core; there 
the force driving the material has to be taken mto 
account. 


of Lundquist and Lehnert, but he said that no 
complete account of fundamental equations has yet 
been given without making simplifying assumptions. 


A start has been made by Dr. Banos in a recent paper ` 


(Phys. Rev., 97, 1435; -1955), and his contribution 
amounted to an account of this peper, which is a 
systematic study of the problem. showed how 
the 


equation in the fiuid velocity. Dr. Banos then 
considered the linearized form of this equation and 
ita solution for the case of incompressible fluids, and 
compressible fluids (which gives rise to magneto- 
&ooustice) for the case of plane and cylindrical waves. 

The next speaker, Dr. W. Marshall, discussed the 
structure of magneto-hydrodynamic shocks. He 
first recalled the structure of an ordinary shook-wave, 
and then oansidered theoretically the detailed 
structure of an infinite plane shock moving with 
uniform velocity into a region of stationary ionized 
gas in the presence of a magnetic fleld perpendicular 
to the line of flow. When the ‘penetration depth’ is 
smaller than a mean freo path (as in the case of high 
electrical conductivity), the field is very nearly 

ional to the density, and the shook point haa 
& width of the order af a few free paths. In the case 
of a conducting gas of low conduotivity, if the per- 
manent magnetio fleld is leas than & certain critical 
value, depending on the strength of the shook, we 
have a sharp shook in which only the velocity and 
temperature change is preceded by a wider region in 
which the velocity, temperature and fleld change 
slowly. In this case, we have the surprising result 
that the fleld changes take place ahead of the shook. 
When the magnetic fleld exceeds the 
critical value, 1t preventa the rapid changes in velocity 
and temperature, and no sharp shook occurs. All 
quantities change slowly in a wide region. 

Dr. R. Hide spoke on the generation of waves in 
a heavy electrically conducting fluid of variable 
density in the presence of a magnetic fleld. Consider- 
ing the stable case in which the density decreases 
vertically with height, Dr. Hide said that the fluid 
always tends to return periodically to ita equilibrium 
state when viscosity is ero. In this case the motion 
gives rise to ‘gravity’ waves propagated horizontally. 
In the case of & viscous fluid, only modes of disturbance 
characterized by an infinite aga ee wave-lengths 
- generate damped gravity waves, modes decaying 
aperiodically. If the fluid is conducting and there 
is a magnetic fleld present, the gravity waves are 
modified by electromagnetio waves. The linearized 
equations for any variation of density and kinematic 
viscosity are solved by a variational principle for the 
case when the electrical conductivity ia constant and 
the impressed magnetio fleld uniform. 

In the oase of & continuously stratified fluid of flnite 
depth, Dr. Hffle was only able to examine in detail 
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the cave of infinite oonduotivity. The properties 


-the motions depended on two parameters G and 


defined by 
Q =t" 


mov" 
where the density p(s) is given by: p=p,exp(— gt 
H, is the uniform magnetico field, v tho kinema: 
viscosity, d the depth of the hquid, g the accelerati 
of gravity, and p the magnetic permeability. If 
is the horizontal wave number of the motion, I 
Hide finds that waves can be generated within 
finite range of k if Q7 27/16 and Q<1, whereas why 
Q«1/2 and @<27/6 all modes are aperiodioal 
so that no waves are generated. 

Dr. J. A. Bhereliff spoke on some engineeri 
"gta ar of magneto-hydrodynazmios. He sa 

engineers are interested in magneto-hydrodyn 
mios chiefly on account of ita use m 
pumps and flowmeters for liquid metals m nucle 
power planta and elsewhere. The fluid motion 
pumps is complex and difficult to analyse; til 
flowmeter problem is simpler, however, especially 
turbulence is suppreased by the transverse magnet 
fleld. The sensitivity of a flowmeter depends on tă 
form of the velocity profile, and this may be disturbe 
by electromagnetic forces or upstream disturbanoe 
As the fluid moves across the transverse magnet 
field, currente are induced which affect the veiooit 
profile and sensitivity. 

Dr. Sheroliff then considered the equations of tl 

roblem ; these involve two th 

olds number and a number 
magnetic fleld. If the transverse magneto field is : 
sufficient extent in the direction of flow, there is 
further distortion of the profile, and ın a oircult 
non-conducting tube the sensitivity falls by sor 
7 per cent if the veloorty profile ıs fully distorted fro» 
axial by el tic forcoe. TI 
theoretical results obtained have verified exper 
mentally. Dr. Shercliff also oonmdered the affect 
orifices in the surface of the tube, and said that tr 
sensitivity oan be large or low or even negative t 
various pomts of the surface of the tube. 

The last speaker, Dr. W. B. Thompson, considere 
the acceleration of cosmic-ray particles by magnet 
hydrodynamio waves. Dr. Thompson first reviewe 
Fermi’s theory of the origin of ooamio rays pu 
forward in 1949 and recalled that Fermi had derive 
the exponent in the energy law as the ratio of tw 
limee-—an acceleration tme i, and a mean life < 
energetio particles f. In this theory the particle 
gain energy elastio collisions with a movin 
magnetized cloud of gas. In & form of the theor 
due to Morrison, Olbert and Rossi, ta resents tb. 
time needed for an energetic particle to out c 
the galaxy, and the theory seems able to provide a 
explanation of most of the observed features of tb 
pare of the ooamio-r&y flux of greatest energy 

owever, on this theory i, is of the order of 10* yean 
whioh is at least an order of magnitude too larg: 
This led Fermi to attempt a more efficient acceleratin 
mechanism. 


que, 


Dr. Thompeon then directed attention to a mecb 
anism, so far overlooked, indicated by recent view 
on the galactic magnetic fleld. If one supposes, wit 
Chandrasekhar and Fermi, that there is a genere 
field of the order of 10-* gauss in a spiral arm and * 
Fermi’s magnetized clouds are also present, thes 
might act as scattering centres enablmg cosmio-ra, 
particles to be &ooelerated to high energies by th 
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leotrio flelds associated with the magneto-hydro- 
ynamio wave. On the basis of this mode, an 
pproximate calculation of the rate at which relativis- 
© particles acquire energy leads to a time f, such that 


l1. 1se/8HwN 

ws 
"here v is the velocity of the magneto-hydrodynamio 
rave of wave-length à, and àH is the amplitude of 
2e wave. By taking v to be of the order of 30 km. /sec. 
ihe value by Fermi), à of the order of 
0 light-years, iH one Bad e e Md 
rder of 10* years, a value small enough to give 


greament between astrophysical and commic-ray data. 
V. O. A. FERRARO 


^ 


OBITUARIES 
Dr. C. S. Orwin 


Dm» regret wil be widely felt for the death of 
Jharlee Stuart Orwin at his home at Blewbury, 
3erkshire, which oocurred on June 80. He was born 
b "Warnham in Sussex in 1876 and waa educated 
lrst at ioh College, then at Wye College, which 
18 in 1898, ite second year of establishment 
i8 an agricultural institution. He was fortunate both 
n his fellow students and in his teachers : the subject 
vas new and the i 
f attracting an able body of enthusiastic pioneers. 
Jrwin thoroughly absorbed the spirit of the place 
md throughout his life held it in great affection ; in 
xrticular, he had great admiration for Hall, who in 
ht tulis enr a 

Orwin early became interested in the organization 
ind development of agriculture, and on leaving Wye 
n 1897 he worked with an estate agent in Tonbridge 
ind then for a short time in the City of London ; he 
turned to Wye in 1908 as lecturer in estate manage- 
nent. He did not, however, remain long. Mr. 
Zhristopher Turnor, who had inherited the family 
wtates in Lincolnshire, wished to develop them on 
und lines, and in 1906 he invited Orwin to take 


Meanwhile, A. D. Hall was i that agri 
Pics qud roai aD e could aot Dé Loup 
ipart from quantitative knowledge about the various 
yperations; he was surprised at the vague ideas on 
he subject of costs and times required that were 
wald. by the ordinary óolego lecbarare: Orwin took 
P A a E at 
bookkeepmg which farmers could use, and built 
rp a body of carefully ascertained knowledge on 
arming operations and their resulte, on which a new 
rabject, agricultural econamica, could be built up. 
Yall p$ this iine wae ihe Permuáeni Development 
Zommiseioner and had established an Institute for 
Agricultural Eoonomios at Oxford: Orwin was put 
n charge and, with the aid of & succession of able 
ralabla prs, ist on t eouniy Pay afterwards 
RE A oed MEO IC 
linee. He was appointed &asossor to 
the Agmeultaral Tribunal set up m 1022 to study the 
agricultural crisis of those days, and ite report, issued 
A 1034 for this druwing ub of whol: ho wad largely 
Pope T ded Sache or ee uae OF 

ihe state of British agriculture. 


He was much interested in the history of agri- 
»ulture, and was fortunate in having an sable helper 


NATURE 


A. D. Hall, had the gift ` 


237 
in the gifted wife of his second "Together 
they produced in 1039 “The Open Fi ’, based on 


pud ee aah eee Tae this 
is now the standard treatise on the subject. His 
other works included an account of John Knight's 
reclamations at Exmoor in the early nineteenth 
oentury, & subject in which interest has been renewed 
DE e eim name dr 
readable short “History of English Farming" (1949). 
He adopted Halls revolutionary view that the 
Government should acquire all the agricultural land 
of the country and redistribute it m larger unita ; he 
dealt with this in “ the Plough”. His method 
of in ion. is seen m “Country Planning, a 
Study of Rural Problems" a” (1944), the work of a team 
under his direction. 

Orwin's wide knowledge, sound judgment and 
deep sympathy with the small farmer and the 
worker made him a very acceptable member of the 
Agrioultural Me Board and of numerous other 

while Balliol College very 
e oaea ha hal by CA GER. Gelesen 
bursar. Hoe had his share of honours: Oxford oon- 
ferred upon him the degree of D.Litt., Balliol'made 
him an honorary Fellow and Wye Co algo elected 
him to a fellowship ; but he lives in memory of 
those who knew him as a friend ever ready to 
and who steadfastly maintained the best traditions 
of the English country gentleman. 
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Prof. F. J. Lewis 


Tum death of Francia John Lewis on May 24 at 
the age of eighty marks the passing of one of tho 
very few links left with the grand old tradition of 
British botany led by Bower, Oliver, Gwynne- 
Vaughan and others. Unlike most of his contem- 

raries, however, Prof.. Lewia spent most of his 

tanioal career overseas. 

He was born in London in 1875 and received his 
early training at the College of Science and 
Technology, London, and at the University of Liver- 

pool, from which he received the degrees of M.Sc. in 
Toos and D.8c. m 1912. He was appomted demon- 
strator in the University of Liverpool and held 
this post until 1905 and then became lecturer in 
ip again botany until 1912. During that time 

id & great deal towards establishing the branch 

of geographical botany:in undergraduate courses. In 
qs i Milan e 
erta, Edmonton, Canada. There he 


three years until he resigned in 1985. 
Lewis was an exceptionally active 
physically and mentally, and this meant that he 
could scarcely be expected to live in rétirement. Bo 
in 1935 ho exchanged to & very different environ- 
ment—that of Egypt, where he was appointed 
essor of botany in the Fouad I University of 
iro in succeasion to F. W. Oliver. His 
were for some years in the.old Zafaraan Palace at 
Abassia. In spite of the ing episodes of war- 
time in the Middle East, developed & small 
laboratory on the Buez Road where he investigated 
the phenomena of dew formation in the desert and 


‘studied the permeability of leaf tissues. He also took 
-a leading part in the transferring of the Botany 


to the fine new building-at Giza. There 
he organized the spacious laboratories and built up 
an excellent staff of Egyptian botanista. From the 
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new laboratories, the botanical staff were able to 
work in much closer co-operation with the tian 
Mmustry of Agriculture Laboratories, the tton 
Research Laboratories and others which were nearby. 

Although Prof. Lewis retired from Cairo in 1946 
when he was seventy-one years of age and returned 
' to Great Britain, he waa still ag actrve as a man half 
his age. He therefore accepted for one year the 
appointment of pu in plant phymology 
in the Royal Holloway College (Univermty of London). 
His ped of phymology and ecology stood him 
in good stead, not only there, but also in other 
activities such aa that of an advisory editor to the: 
new edition of ''Chambers's Encyclopædia”. 
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The Indian Botanic Garden : Dr. K. P. Biswas 


Da. K. P. Biswas retired on August 1 from his 
Ps as superintendent of the Indian Botanic Garden. 
was &ppointed curator of the Herbarium of the 
Botanic Garden ın 1927, and superintendent in 1938 
when Mr. C. C. Calder retired. Dr. Biswas specialized 
in Algw and systematic botany. He was granted 
study leave in Europe during 1937-38 and worked at 
Dr. F. E. Fritsch’s laboratory at Queen Mary College, 
the Edinburgh Botanic Gardens and at the Herbarium 
of the Royal Botanic Gardens, Kew. During this time 
he was awarded the D.8c. degree of the University of 
Edinburgh. He has published & number of in 
the Records of the Botanical Survey of India, of which 
he was the editor, and in several local and foreign 
journala—Kew Bulletin, Hooker’s Icones Plantarum, 
eto. He has also published some important botanical 
treatises, among which 1s ‘ Banaushadhi”’ 
m Bengali (3 vols.)—& jomt publication for which he 
was awarded the Rabmdra Memorial Prize in Science 
in 1951-52. A book on “Medicinal Plante of Sikknom 
Himalaya” is now passing through the press as a 
result of his detailed study of the Flora of Sikkim 
Himalaya. Improvements of the Garden and ita 
amenities were effected during the past twenty-eight 
years of his service by introducing and acclimatizing 
many planta both in the Lloyd Botanic Garden, 
Darjeeling, and the Indian Botanic Garden, Calcutta. 
The Lloyd Botanic Garden, Darjeeling was re- 
organized into & Phyto-Geographical Garden by 
the plants socording to their proper 
clasditied order. - Biswas takes keen interest in the 
cultivation of medicinal;planta in India. It was at his 
initiative that the Government of West Bengal started 
the cultivation of plants yielding some important 
drugs m the Eastern Himalaya (Rungo) under the 
joint auspices of the Medicinal Plants Committee of 
the West Bengal and of the Medicinal Plants Scheme 
of the Indian Council of Agricultural Research; 
During his regime extensive collections were added 
to the Botanio Garden Herbarium from South 
Burma, Naga Hulls, Manipur (Assam), Sikkim, 
Oricas, Bihar (Santhal Parganas), eto. In India he 
has received many honours, such as the Elliot Medal 
and Bruhl Medal of the Asiatic i of Bengal. 
He was president of the Botany Section of the Indian 
Science Congress in 1943, president of the Botanical 
Society of Indis in 1052 and president of the Botanical 
Society of Bengal during 1948-50. He is honorary 
lecturer in bojany in the University of Calcutta. 
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In 1905 Lewis was awarded the Cuthbert Poe 
Fund of the Royal Geographical Society and in 191: 
he waa &warded the Neil Gold Medal of the 
Society of Edinburgh, of which he was a Fellow. 
was also Fellow of the Royal Society of Canada an 
of the Linnean Society. His work in connexion wit: 
“Chambers’s Encyclopedia" instilled in him a 
enthusiasm for publications, with the result tha 
right up to the tume of his death he took an activ 
part.in forming a liaison between the publishmg firr 
of Macmillan and Co., and British unrvermtie 
visiting them all m turn. 

W. LAwaumwcE BALLS 
L. J. F. B&Rr«BLE 


d VIEWS 


Dr. D. Chatterje 


De. D. CHATT2AJHE, systematic botamst at th 
Indian Agricultural Research Institute, New Delhi 
has been appointed to succeed Dr. Biswas. Dı 
Chatterjee was born at Chmsurah, near, Calcutta 
on Apri 2, 1011. He studied botany at = 
Presidency College, Caloutta, where he 
systematic botany. Later, he went to the Universiv 
of Edinburgh and wae awarded the Ph.D. degree o 
that University in 1939. His work in 
consisted of a oritioal study of distribution of thi 
Himalayan and Indian flora. hig return to Indu 
m 1939, Dr. Chatterjee worked for some time at thi 
Indian Botanic Garden, Calcutta, and in 1040 wen 
to Burma as a lecturer in botany in the Agricultura 
College, Mandalay. The War in Burma, however 
did not allow him to stay there long and he returne 
to India in Apri 19042. He worked agam at thi 
Indian Botenio Garden, Calcutta, for nearly a year 
and later, in July 1943, he was appointed a lecture: 
in botany at the Cotton College, Gauhati, Assam 
He agam went to Britam early m 1046 and jome 
the Royal Botanic Gardens, Kew, London, as botanis 
for India, from which he published some valuabl 

dealing with new discoveries of several planu 

ona on nomenclature of planta. In 1948, whil 
working at Kew, he was uted by the Governmen: 
of India to attend the opium on Botanica 
Nomenclature held at Utrecht, Holland. Dr. Chatter 
jeo returned to India from Kew m April 1949 anc 
was appointed systematic botanist in the India 
Agricultural Research Institute, New Delhi, in Jum 
1949. While there he published papers d with 
the origin of cultivated rice and other cultivate 
plante. He has also taken the classification o 
cultivated wheete of India. appreciation of hi 
work on Indian flora, Dr. Ohatterjee waa mad 
a Cae eld E of the International Botanica 
Congress held in Paris m 1954, and was awarda 

ecial Centenary Medal of the Société Botaniqu 

m ce. He waa alao awarded the Bruhl Memoria 
Medal of the Asiatic Society of Bengal this year (1955) 
for meritorious work done in the fleld of botanica 
pian ts ects fone oleae oi Dr. Chatterjee ha 
travelled widely and has worked in several Europee: 
herbari& and botanical gardens. In view of his lon 
in taxonomy and nomenclature, we fee 

confident that Dr. Chatterjee will prove a very abl 
supermtendent of the famous Botanio Garden a 
Sibpur, Oaloutte. 
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conomlc Factors In World Peace 
Iw his Alex Wood Memorial Lecture, “The Recon- 
ding Spint and the Economic Order", delivered in 
llasgow on February 19, and which bag now been 
ublished (pp. 17. London: Fellowahrp of Recon- 
lation, 1955; ls. 6d.), Prof. C. F. Carter analyses 
rst the several argumenta that the causes of war 
re primarily economic. He believes that economic 
ictors have played only a subsidiary part in the 
reat conflicts of this century, that we are DS jastified 
1 thinking that we are achieving more, and not lees, 
illingness bo. consider tha inberosts of others and 
x ud arie have drawn too sharp & distinction 
lioe action and war. Economio wrong, 
injustice still have to find their remedy ; 
nut, ob a Prob Gate pobre Gut we candi Ean 16 
lo without the great efficiency of large-scale factory 
roduction and, while the capitalet system can show 
a of ruthless or dishonest profit-making, it 
an show many of diamterested public service. 
iny other way of running our economic affairs would 
qually depend on much the same human bermgs, 
ior ig there a simple choice between a system based 
m competition and one based on co-operation ; both 
gist in any economic system. ity and com- 
tition between individuals result from our need for 
; discipline to us give of our best in produstion, 
nd such a discipline ia not necessarily a bad thing. 
“he conflict between management and labour is not 
\eceasarily to be removed by a change to publio 


nan’s work and aspirations. 
hould not ascribe to & particular economic system 
lifficulties which would be mherent in any economic 
ystem and should distrust the simple solution, Prof. 
Jarter pleads for greater efforta to understand the 
»osition of the other man, to see the good in that 
ind the evil m our own, and to be solid and sensible 
n our proposals for change. Anything we can do 
o increase personal knowledge about those with 
yhom we are in an economic relationship oen be a 
vay of lessening conflict. 
Mount Everest Foundation 

A Mount Evugmsr Foundation for the support of 
imentiflo work in mountain regions has recently been 
et up by the Royal Geographical Society and the 
Alpine Club with funds acquired from the proceeds 
X the books, film, lectures and other activities which 
ollowed the successful Everest ion of 1953, 
ponsored by the two bodies. ithm the broad 
rbject of supporting the exploration of mountain 
egions, the Foundation will particularly aid moun- 
aineering expeditions exploring, to some extent at 
east, little-known or unknown territory, but not 
leceasarily engaged in a particular branch of seientrflo 
esearch ; but provision is also made, more speciflc- 
dly, for the support of scientific mvestigations in 
nountain country, not necessarily involving special 
nounteineering techni or new exploration in 6 
yeographical senge. In this scientific fleld, granta may 
ye made for research into geography, topography, 
peology, ethnology, meteorology, botany, zoology, 
xntomology, glaciology, and allied studies, either in, 
wr concerned with, mountain regions; physiological 
tudies dealing with the effects of altitude upon the 
1uman organism, and the means of countering such 
ffects, are also among the objects of the Foundation. 
Those seeking grants shoul 
orms to the Honorary Secretary, Mount Everest 
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Foundation, du Alpine Olub, 74 South Audley Street, 
London, W.1. The forms should reach the Foundation 
not later than February 1, April 1 and October 1 each 
year, for consideration in April, June and December, 
respectively. 


New Nature Reserves In Britain 


Tan Nature Conservancy on July 28 announced 
the establishment of three new nature reserves. The 
first of these, the Wychwood Forest Nature Reserve, 
covers about 647 acres of mixed woodland, about 
seven miles west of Woodstock. The mixed fauna 


hardwoods on a long rotation. 
used for scientiflo research and will not be open to 
the public. The Tring Reservoirs Nature Reserve 
covers an area of 50 acres of the banks only of the 
four reservoirs, Wilstone, Marsworth, Little Re 
and Startopsend, which when full have a combi 
water area of more than 200 acres. The marshy 
ground provides a habitet for plants such as the 
round-fruited rush (Junous compressus), the orange 
foxtail (Alopecurus aequalis) and the broad-leaved 
ragworb (Seneoto fluviatilis), which are rare in Britain ; 
but the reservoirs are best known to naturalists as a. 
bird sanctuary, and in 1938 were the first recorded 
Bite in Britain for the nesting of the little rmged 
plover. The i ies include shoveller, teal, 

and tufted duck, little and great crested 
grebe, reed warbler and sedge warbler. Permits will 
be necessary for those wishing to undertake research, 
collect specimens, or to visit of the reserve 
away from the footpaths. The Hales Wood Nature 
Reserve covers only twenty acres about two and a 
half miles from Saffron Walden, and is one of the best 
known examples in Britain of oak—ash woodland on 
chalky boulder clay where the true ce mle 
elatior) has replaced the primroee in the b layer 
The shrub layer consists mainly of hazel, with 
occasional maple, blackthorn, dogwood and the large 
guelder rose ; as the wood must be kept undisturbed, 
access permits can be granted only in very limited 
numbers and for special reasons. 


Department of Sclentific and Industrial Research 


In a written answer in the House of Commons on 
July 21, Mr. J. R. Bevins, Parliamentary Secretary 
to the Ministry of Works, aa representing the Lord 
President of the Council, gave the names of the 
members of the committee which is in ting the 
work of the Department of Scientific and ustrial 
Research as folows: Sir Harry Jephoott (chairman), 
chairman and managing director, Glaxo Laboratories, 
Ltd. ; Mr. C. H. Andrew, deputy secretary, Board of 
Trade; Sir Hugh Beaver, ing director, Arthur 
Quinness, Son and Oo., Ltd.; Mr. E. W. Playfair, 
third secretary, H.M. Treasury ; Sir Alexander Todd, 
professor of chemistry, University of Cambridge. 


Recent Lunar Research 

A PAPHR by Dr. H. Percy Wilkins which appears 
in the Journal of the British Interplanetary ! 
(18, No. 6; November 1954) : the flrst of & series 
of papers which are to ap dealing mainly with 
changes in hmar topogra Dr. Wilkins returned 
recently from a tour of the United States where, 
as he describes it, “with traditional courtesy and 
hospitality the giant American telescopes were 
freely placed at my disposal . . .". The instruments 
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that he used were the 60-in reflector at Mt. Wilson 
Observatory and the 26.in. refractor at the Naval 
Observatory, Washington. An account is given of 
his observations on cracks and clefts, the first object 
dealt with being the crater of Vendelinus. In 1801, 
T. Gwyn Elger, the first director of the Lunar Section, 
Britiah Astronomical Association, observing this 
crater with his 8j-in. Calver reflector, saw a cleft or 
crack running north from a small orater on ihe 
northern part of the interior, and Elger recorded this 
oleft later, additional confirmation being cornea by 
Dr. W. H. Maw'a observations with his 6-in. tor. 
Wilkms and other experienced observers failed to 
find a trace of it, and the remarkable thing is that 
not only did the 60-in. reveal no cleft, but 
where ib once appeared ing saw elevations. 
Perhaps more remarkable still is the fact thet though 
the cleft had vanished, two new ones had opened up, 
one on each aide of ita former position. An examina- 
tion of Mare Humorum with the Washington 26-in. 
refractor showed that the border of this plam, which 
had been known to be extensively cracked, was much 
more cracked than had been iously suspected. 
Five clefts seem to be new one marking shown 
by the older observers as a ridge is now a oleft. These 
are only two instanoes, supported by a considerable 
body of evidence, and suggest that cracks are still 
being formed. 


Excavations at Kirkstall Abbey, near Leeds 


Tux Thoresby Society has been excavating for a 
number of years at Kirkstall Abbey, near Leeds, and 
the fifth report of the Society, covering 1954 (pp. 
16 +2 plates; from the Society, Leeds; 1955; Is.), 
describes an interesting find of a large earthenware 
crucible. The crucible 1s 17} m. high and 17} in. in 
diameter at the top, decreasing to 11} in. at the 
base, and was for refining oopper or bronze. 
Metallurgical methods and processes, whether used 
in the Bronze Age or in later medieval tunes, are 
always of mterest, and the new find adds conguderably 
to our knowledge of how the folk of this latter period 
worked. A general account of metallurgical processes 
18 also given, and this will be welcomed by students 
of many different periods who have not had any 
training in chemical studies. 


A Museums Calendar for British Museums and 
Art Galleries 


For many years the museums, art galleriee and 
cognate institutions in Great Bntam have suffered 
from a lack of current and reliable information oon- 
cerning themselves and allied institutions. At one 
time and another directories have been issued, but 
these are ooetly compendiums and are soon out of 
date. The Museums Association has recently issued 
an excellent ‘Museums Calendar” which contains an 
almanac for 1955, various details of the Association, 
including notes on ita history, regulations for 
both ita diploma and oal oertifloate, a complete 
list of institutional and personal members, and a list 
of all the museum and art galleries in Great Britain. 
Details of the present policy of the United Kingdom 
Carnegie Trustees towards museums are given, as 
well as partioulara, with a useful map, of the regional 
federations. For the present issue it waa only possible 
to oolleob information regarding certain overseas 
museums and art galleries, but in subsequent annual 
editions, to be iagued in January, this feature will be 
greatly extended. Such a publication is indispensable 
for those working in, or associated m any way with, 
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British museurhs and art galleries. In stiff papei 
covers, 1t ia published at the reasonable price of 5s. 
and ean be obtained from the Museums Association, 
83 Fitzroy Street, London, W.1. 


Distributlon Maps of Scandinavian Specles ol 
Hleracium 


Dunzrsa the last few years of his life, Prof. Gunna: 
Samuelsson was engaged on & compilation of some ol 
the main features of the plant geography of the 
Scandinavian Hteracitum flora. To this end he had 
prepared distribution maps of more than a hundred 
species. At the time of his death in 1044 these mape 
were 1n à more-or-lees complete state ; but they had 
not been worked up or commented on in any way. 
This has now been done by Erik Almquist, the worl 
being &vail&ble as & publication of the Kungl. Svenska 
Vetenskapsakad. Handl. (Fjàrde Serien, b, No. 3 
1854). ‘Chis monograph includes 123 maps and a 
short foreword and index. Aocording to the editor, 
"Bamueleson's main intention seems to have beer 
to bring to ght a number of different distributive 
types, and to show, at the same time, how far w 
have come in our knowledge of the occurrence oj 
the more important specie". The commentary ir 
the foreword on the distribution of different species 
and groups is brief ; Mu IMMER 
pointe are made. In particular, the view 18 exp 
that, although most species of Hieractum ure iu 
various ways favoured by cultivation, the mape 
neverthelees afford & fair indication of their natura 
distribution, certainly of the species of at least some 
sections of the genus. It 1s held tbat spreading of a 
synanthropie kind over large distances is unusual, 
Species of other sections, on the other hand, are more- 
or-lees entirely associated with loculities unde 
cultivation; but the bulk of the area's speciee 
“undoubtedly consists of endemic small species ol 
varying age, having mostly emerged in post-glacial 


time", 


Vot 176 


Speclatlon and Variation In Asexual Fungi 

Iw & monograph under this title, published unde 
the editorshrp of R. W. Miner, as Vol. 60, pp. 1-184 
(1954), of the Annals of ths New York Academy o) 
Sotenos, readers will find a rich collection of well- 
illustrated information on this important botanical] 
topic. As Dr. K. B. Raper saya in the introduction : 
"I do not believe that we are dealing with problems 
basically different from those faced by an investi- 
gator oonoerned with the taxonomy of micro- 
organisms. In the so-called asexual fungi, however, 


faot 
succesfully without the intervention of sexuality at 
once precludes from consideration a developmental 
phase with attendant characteristics and structures 
whioh, if present, would normally provide the most 
stablo features possible. In the absence of such 
features, we must somehow get slong with what ia 
left". The individual contributions cover a wide 
range of mycological themes, such as interrelation- 
ships of speciation, type preservation, and nomen- 
clatarre in bacteria; variation and speciation in the 
genus Fusarium ; the evolution of species concepts 
in Aspergillus and Penicillium; spontaneous and 
induced variation in selected stocks of the Peni- 
cillium chrysogenum series ; experimental control of 
morphogenesis in muoro-organisms; natural and 
culturel variation in entomogenous Fungi Imperfecti ; 
types of variation in Actinomycetes; variation and 
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witeria of speciation in the genus Strepiomycas ; 
Ektachrome’ transparencies as aids m Actinomyocete 
ilassification ; induced mutation and strain selection 
n some industrially d micro-organistng ; 
norphological gtudies in genus Nocardia. 


Statistics of Petroleum Products In Britain 


Svaviatios recently iasued by the Petrpleum In- 
'ormation Bureau on behalf of the Petroleum Industry 
Advisory Committee reveal that in 1954, for the first 
ume, the United Kingdom used more than twenty 
nillion tons of petroleum produota (excluding bunkers 
or ships engaged in foreign trade). Actual total 
nland consumption was 21,088,611 tons—more than 
‘wo million tons morease on the corresponding figure 
‘or 1953. Of this total, nearly aix million tons representa 
notor spirit (including motor benzole); 1:3 million 
ons burning and vaporizing oils; 1:4 million tons 
lerv fuel; 6-3 million tons gas, diesel and fuel oils. 
Zongumption of all other petroleum products showed 
rubetantial increases over corresponding figures for 
L953. Of indigenous materials made available for 
lstribution m the United Kingdom by the industry, 
notor spirit by low-temperature carbonization and 
also refined benzole showed increases compared with 
1953. 


Ibrary of the University of Leeds : 
1953—54 


Tma annual report of the Librarian of the Univer- 
sity of Leeds for the session 1958—54 (pp. 11; Leeds, 
1954) records holdings of books and pam 
sotallmg 540,770 on June 80, 1954, accessions during 
the year totalling 18,847 volumes, 2,421 eta 
and 25,086 periodical parts. Of these, 6,503 volumes 
ind 1,684 pamphlets were presented, while many 
»ooks and periodicals were obtained by systematic 

particularly with the Biblioteca Apostolica 
Vaticana, the British Museum, the Library of Con- 
gross, Societas Hntomologica Fennica and the 
Universities of Berne, Helsinki, Marburg, Munster 
and Zurich. The second instalment of the new stack 
and mexxanine floor has given complete satisfaction 
oth on practical and mathetic grounds, and rb is 
«oped that the scheme will be completed in the near 
‘ature by the addition of the two surrounding portions 
vhioh will bring the new floor to the outer perimeter 
und make provision for research readera. There was 
«n increase of 5 per cent in cataloguing done during 
he year; but the position of the Medical Library 
‘urther deteriorated, and there is now insufficient 
space for text-books and monographs and the 
xmonly used periodicals. Plans have been made 
or a small extension of the building which it is 
4oped will have been undertaken early this year. 


Sym- 


Report for 


Chemistry and Blology of Phospholipids : 
poslum In London, Ontario 


Tun Biochemistry Division of the Chemical 
‘netitute of Canada is sponsoring a symposium on 
ihospholipida, to be held in the University of 
western Ontario, London, October 12-18, 
mmediately preceding the meeting of the Canadian 
Physiological Society. The symposium will consist 
af two sessions on the following topics: chemistry 
xf phospholipids (chairman, A. M. Wynne, University 
of Toronto), at which phoephoglyoeridee, inositol 
shospholpids and sphingolipids will be discussed ; 
and metaboliam and function of phospholipids 
‘chairman, W. R. Bloor, University of Rochester, 
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New York), at which their biological synthesis, 
metabolism in vitro, and function will be discussed. 
Members of the Canadian Physiological Soaety and 
others interested may attend the symposium. There 
will be-a registration fee of one dollar. Further 
information oen be obtained from Dr. R. J. Rossiter, 
Department of Biochemistry, University of Western 
Ontario, London, Ontario. 


Announcements 


Sm Anworp Hatt, director of the Royal Aircraft 
Establishment, Farnborough, since 1951 (see Nature, 
108, 19; 1951), is retiring and will join the Hawker 
Ser Cp s HM de He will be 

by Mr. G. W. H. Gardner, 
director-general of quy development (air) at the 
Ministry of Supply. 

Tra Council of the Physical Society has made the 
following special awards for 1956: Guthrie Lecture, 
Sir Francis Simon ; ord Lecture, Prof. P. I. 
Dee; Duddell Medallist, Prof. J. G. Gaunt; Oharles 
Vernon Boys Prize, Dr. G. D. Rochester’ and Dr. 
C. C. Butler. 


Toa Executive Council of the Commonwealth 
Agricultural Bureaux has elected Mr. J. E. 0. Coventry, 
representing the Federation of Rhodesia and Nyasa- 
land, as ita chairman, in succession to Mr. W. F. C. 
Morton, who represented the Union of Bouth Africa. 


' Mr. A. I. Perera, representing Ceylon, has succeeded 


Mr. Coventry as vice-chairman. 


Dre. Hung ManauERITE Mure-Woonp, principal 
scientific officer in the t of Geology, 
British Museum (Natural History), has been appointed 
deputy keeper in that Department. Dr. Muir-Wood 
is a graduate of the University of London (Bedford 
College and University College) and went to the 
British Museum (Natural History) in 1922. She was 
given charge of the Brachiopoda, on which group she 
has published a number of monographs and papers. 

Dr. T. A. M. Nasu, deputy director of the West 
African Institute for Trypanosomiasis Research, 
Kaduna, Northern Nigeria, has been appointed 
director of the Institute, the appointment dating 
from October 17, 1954, when Colonel H. W. Mulligan 
retired. Dr. Nash, who is well known for his work 
on the ecology and control of tsetse flies, has been 
connected with the Institute as chief entomologist 
and deputy director since its inception in 1948 ; he 
has been in teetse work since his ‘frat 
appointment to Tanganyika Territory in 1927. 


Ir has been decided to change the name of the 
Royal Sanitary Institute ; it will be known in future 
as the Royal Society for the Promotion of Health. 


Tas Chemical Research Laboratory (De t 
of Scientific and Industrial Research), T n, 
Middlesex, is having open days during eroa 
27-29. Applications for invitations should be sent 
to the Director not later than August 31; those 
already on the mailing list need not re-apply. 


Tum Institution of Chemical Engineers and the 
Society of Instrument Technology have arranged a 
joint conference on ‘Automatic Control in the 
Process Industries”, to bo held at the Caxton Hall, 
London, 8.W.1, on Ootober 4. Further particulars 
can be obtamed from the General Secretary, Institu- 
tion of Chemioal Engimoeers, 56 Victoria Street, 
London, 8.W.1. 


NATURE 


August 6, 1955 vor ize 


PROBLEMS OF INTERNATIONAL CONCERN IN THE 
BIOLOGICAL SCIENCES 


URING the Twelfth General Assembly of the 

International Union of Bio 1 Sciences, held 
in Rome in the rooms of the io Nazonale 
delle Ricerche during April 12-16, a symposium waa 
held on'‘‘Problems of tional Conoern in the 
Biological Sciences” with the aim of discussing some 
posaible lines for the future work of the Union. The 
sympoerum was centred around seven major topics, 
and the discussion of each was introduced by & panel 
of three. In each. one of the three acted aa the 
chairman of the ion. 

For the first topic, “Standards, Unita, Symbols 
and. Terms", A. Frey-Wyssling (Botanisches Institut, 
Zurich) was chairman, and J. H. Burn (Department 
of Pharmacology, Oxford) and E. Hadorn (Zoo- 
logisohes Institut, Zurich) were the main 
It was recommended that the Union should urge the 
universal adoption of the decimal system for inter- 
national scientific publications: editora af inter- 
national periodicals should be requested to convert 
all unite mto the decimal system if the authors had 
not already done so. A more general resolution 
aiming at promoting the unification of standards, unita, 
symbols and terms in the fleld of biology waa adopted 
E ste the General Assembly. Dr. Burn discussed the 

in the co-ordination of international 
ERES for substances demanding biological assay.’ 
The matter is now regulated by an organization 
established under the auspices of the United Nations 
World Health Organization, which is workmg well. 
Dr. Hadorn’s speech was especially concerned with 
the work of ths Committee on Genetical Nomen- 
clature and Symbols. It is planned to have a con- 
enee on Gils opie E nchediafely balora the. nier 
International Congress of Genetics, which 1 to be 
held in Montreal during 1958. 

The second topic dealt with the “Organization 
and of Research’, with R. E. Oleland 
(Botanical Institute, Bloomington, Ind.) as E 
and. O. F. A. Pantin (Zoological Laboratory, Cam 
bridge) and B. Rajewsky (Max- Planok-Insiitut, 
Frankfurt-am-Main) as main The matter 
was thoroughly discussed, and finally it was sug- 

that the International Union of Biological 
ienoes should attempt four things: +0 persuade 
countries to undertake oo-operative solutions of 
problems whioh transcend national boundaries; to 
make pronouncements on matters of world-wide 
scientific concern where the welfare of acience is 
threatened by considerations involving the interests 
of individual nations; to organize programmes of 
research which cannot be organized by individual 
nations; to devote some of ita time to the con- 
sideration of future trends in biology, and of how 
certain major problems of biologists, such as pub- 
lishing, can be solved in the future (to this end the 
Union might sponso ia from time to time 
on such topica, either at the time of the General 
, Or 
: The third topic, "T 
introduced by P. Weiss 
- York). The invited 
(Zoologisches Laboratorium, Utrecht) and W. Ankel 


(Zoologieohee Institut, Giessen). The discussion 
oentred around the dilemma, clearly pointed out by 
Weiss, that, on one hand, biology ie developed 
from many independant branches which are gradually 
disoovermg their common. prinorplee, thus callmg for 
& deliberate integration ; and, on the other, that the 
increasing volume of biological research and the 
spectacular advances 1n certain lines are fostering a 
dispersive tendency toward further fragmentation. 
The rate of progreas m the biological sciences will 
depend to & great extent on the rate at which bio- 
logical teachmg can be made to cope with these 
conflicting trends and b itself to the 
situation. Studentsa Eee be prepared for the 
biology of the future rather than educated in that 
of the past. 

The subject of the fourth topic was "Publications", 
and for this M. J. Sirks (Genetisch Institut, Haren) 
was chairman, with B. Glass (Department of Biology, 
Baltimore, Md.) and P. Rosbaud (Pergamon Preee, 
Ltd., London) as panel members. The mternationa) 
support of periodicals, should go first to the 
abstracting snd indexing periodicals ; second, to 
review periodicals and book series ; third, to hand- 
books of data, indexes, lista of materials and workers, 
dictionaries of symbols, eto.; and lastly, to mono- 
graphs of a oostly and truly international scope. 

In view of the magnitude of the literature to be 
surveyed, the abstracting and indexing journals must 
begin to co-operate and co-ordinate their efforta. It 
was recommended that they apply for admission to 
the Board of the International Council 
of Scientific Unions and that they work out a oo- 
operative plan. Simce both general and specialized 
abstracting periodicals are for the present necessary, 
ihe latest ehould provide dhe tomer with’ a selastes 
coverage of special flelds, and each of the formar 
should undertake to cover completely a nucleus o* 
journals not dealt wrth by tho other general abstract 
mg services. Review periodicals bnd book senec 
should be subsidized so far as posable in order tc 
reduce their present high cost to users throughout 
the world. . Coordination should be developed to 
prevent simultaneous reviews of the game subject im 
different places. 

The recommendations to the Executive Committee 
of the International Union of Biological Bciencee 
with regard to the fifth io of the symposium, 
a ies an. rica" (Dr. L. Harrison Matthew: 
(Zoological Soaety, London) chairman, with A. van 
Straelen (Museum of Natural History, Brussels) and 
J. Westerdijk (Centraalbureau voor Schuumelcultures, 
Baarn) as Ria iia) were threefold. Living 
materials. intment of & small Internationa) 
Saatte i0 si the problems of the supply ot 
laboratory animals, the cataloguing of users and of 
sources of supplies, the definition of standards and 
rélated matters on an international scale; repre 
sentatives of the Division of Botany and of the 
Sections of Microbiology and Genetics ahould be 
included in the committee to advise upon the mattere 
relating to their subjecte. Museum collections. While 
the documentation of botanical type specimens 


ulta. 
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opears to be satisfactorily in progress, the same 
innot be said for zoological i “It 


Ineeoco should be advised when international expedi. 
‘ons are under oongmder&tion, both for the selection 
f personnel and for the distribution of specimens 


longreages and Conferences”, h 
Wenner Grens Institutet, Stockholm), and the invited 
peakers were Sir Gavin de Beer (British Museum 
Natural History), London) and P. Obouard (Oon- 
ervatorre National des Arts et Métiers, Paris). The 
nain conclusions of the discussion of this very 
mportant topic were as follows. ‘The large inter- 
ational congresses should not be suppreased ; their 
weed is still very great in the biological sciences. to 
‘void the danger of over-speoialiration. Their rhythm 


it least two invited speakers with divergent views or 
vith a divergent approach to the subject. Discussion 
rom the floor should be allowed after the intro- 
iuotory papers. Uninvited short papers should be 
mp to previous scrutiny, as ia customary for 
ihe 


legree of uniformity. 
The last io of the symposium, which dealt with 
“Internati Co-operative Projects”, should have 


been introduced by B. Rensch (Zoologi Institut, 


nob able to 


lete utilization of acientiflo experience. 

of biological research, international 
tive: such are the biological 
problems presen: for example, by the oceans and 
the polar regions. International co-operation is also 
essential within certain borderline fields between 
biology and other sciences, as, for e ei E 
biophysics and biological philoeophy. Hiatt’s special 
concern was international co-operative projects in 
marine biology ; this matter was more exhaustively 

i ina ium on marine biological labor- 
atories held under the auspices of the Union a week 
later (see Nature, June 18, p. 1062). 


Biological Sciences, or will guide the future policy of . 


the Executive Committee of the Union. . 


ATURE ; 


part in their 


BREEDING LABORATORY 
- ANIMALS 


animals, and in particular of the smaller mammals 
such as the common laboratory rodents, in investi- 


requirement 
cible. This 


reegenta*. 


This proviso, however, is an important one, because 
to-day the laboratory worker's demands for animals 
of & given specification are more exacting than ever 
before. For certain types of apimal, commercial 
sources cannot hope to provide suitable matenal, 
and the laboratory worker is driven, often rather 
reluctantly, to breed his own animals. Such instances 
as inbred strains of mice for cancer research, and the 
production. of litter-mate groupe, may be cited. It 
has now became quite evident that, in order to obtain 
animals of the quality required, it is often necessary 
to breed them under laboratory conditions and in 
considerable numbers—numbers such as will satisfy 
the part of the demands of, say, all the 
laboratories of a single university. 

It was therefore timely that a 
breeding of laboratory animals should’ have been 

by the Laboratory Animals Bureeu, and 


was held at the Royal Society of Medicine on May 9, 


with Prof. H. O. Amoroso, of the Royal Veterinary 
College, London, in thé chair. The pepers read at 
the symposium will be published in the “Collected 
Papers”, VoL 3, of the tory Animals Bureau 
(obtainable from the M.R.C. Laboratories, Holly Hill, 
London, N.W.8). 
Mr. A. L. Bacharach (Glaxo Laboratories, Ltd.) 
opened the symposium with a entitled “Bome 
ion for Routine Biological 
Assay”. He treated his subject mainly from the 
point of view of the user, and he drew largely from 
his of the colonies of rats and mice which 
have maintajned for many'years by the Glaxo 
Laboratories at Greenford. These colonies were set 
up in order to fulfll the exacting demands of the 
bio-assayista, and Mr. Bacharach played a prominent 
ir establishment. Experiemoe at Greenford 
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has shown that ample reward in the way of more 
uniform animals, and therefore better reagenta, haa 
been obtained, not only by olosely regulating the 
environment in which the anrmals are bred but also 
by achieving further uniformity through inbreeding. 
The combination of genetic uniformity and an 
optumum uniform environment has added little to the 
cost of anal production. 

Dr. H. Grüneberg (University College, London) 
spoke about “The Genetioal Aspecte of the Breeding 
of Laboratory Animals”. In considering whether 
uniformity might be best achieved by the use of 
strictly inbred animals, by their first- or second- 
generation crosses, or by randomly mated members 
of & com large population, he directed 
attention to the fallacy of a priori reasoning. In 
respeot of some thirty-one morphological charaoteris- 
tios in mice, he showed. that the variance in inbred 
strains and in their Fl and P2 crosses is quite unpre- 
dictable. The inbred strains may have a high or 
low variance for any particular characteristic; 80 
also may crosses between strains, and it may be 
greater or leas than that of either parent strain, so 
that in any single instance the degree of variance can 
only be discovered by investigation. What is true 
for morphological features is likely to be equally true 
for physiological responses. It follows that for every 
teat w. maximum uniformty is Ob value the merta 
of each case must be examined individually* 

The third peper was given by Dr. . Michio 
(Department of Zoology, University College, London) 
and was entitled ‘Towards Uniformity ın Expen- 
mental Animals". Dr. Michie pointed out that, 
whereas inbred strains possess the maximum genetical 
uniformity, the phenomenon of mbreeding declme 
may render them particularly senmtive to small 
changes ın the environment. In this way the pheno- 
typic variance may be, and frequently is, greater 
than is to be expected on the assumption that 
variance from genetical and environmental causes 18 
merely additive. If, however, two inbred but oom- 
paratively unrelated strains are crossed, the resulting 
progeny will posseas & full measure of hybrid vigour 
because they will be to a large extent heterozygous ; 
but, because their parente are homozygous, the 
genetucal pattern of the first generation progeny will 
be as uniform ae that of the parents. In such an 
instance, therefore, ıt 18 possible to obtain genetically 
unifotm animals with all the vigour conferred by the 
heterozygous state and thus far lees susceptible 
than their parents to amall changes m the environ- 

ment’, 

Dr. Anita M. Mandl (De t of 
University of Birmingham) spoke about ‘“The Value 
of Litter-mate Controls in Endoorinologioal Research". 
For this type of work her own ienoe leaves no 
doubt that 1n problems involving a lmited number of 
treatments the-use of ltter-mate controls gives far 
greater accuracy, or conversely requires far fewer 
animals, for a given degree of accuracy. This does 
not necessarily follow, she continued, in the fleld of 
bio-ass&y. Indeed, for much work of this kind it 
may be difficult to provide litter-mate controls. 

The points arising from the morning session of the 
sym emphamzed once again the importance 
of osing the right animal for the purpose. No 
rules, are generally applicable to every case, but time 
spent on making & proper choice will be more than 
counterbalanced. by increased accuracy or by economy 
in the use of animals. As Dr. Mandl pointed out, the 
recording nec@®eary to produce animals of known 
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family history is & burden so small as to be almosi 


negligible. 
The afternoon seesion was by Prof. J. E 
Nichols (Depertment of Husbendry, Univer 


aity College of Wales, Aberystwyth), who discuseec 
“The Prinorplee of Anal Production". He re 
ferred to the production of farm animals for particula: 
deben Fal ae M URDe E idlugira tha 
for example sheep, for ial oharacteristiot 
eea] the same prinorples as breeding laboratory 
animals. There was much to be learnt about th: 
breeding of laboratory animals from a study o: 
ex farm-stock breeding gie 
J. 8. Perry (former rmerly of the Agricultura 
et Council Field Stetaon, Compton, and now 
at the Agricultural Research Council Institute o: 
Animal Physiology, pasci gave & paper or 
prenatal logs as & cause roductive wastage. By 
i ome cu cuc ee a 
there is an inevitable and variable loss from among 
those fertilized which never survive to be born 
Whether or not this almost universal prenatal wastage 
has & value under natural conditions, there oan be nc 
doubt that in the lees rigorous environment of tht 
laboratory it is worth attempting to reduce rt so that 
the maximum reproductive potential may be more 
nearly approached. 

Dr. I. W. Rowlands (Institute of Animal Phys- 
iology, Babraham) spoke on [remp causes of repro- 
ductive wastage. There is little advantage, he said, 
in an embryo surviving the hazards of uterine lfe 
only to suocumb to the further haxarda of the period 
between birth and weaning. Some of these latter 
hazards are inherent in the dam or the offspring. 
Others, however, are largely influenced by the 
circumstances of the breeding colony. In either cage 
losses should not be accepted with complacency. 

The last peper was given by Dr. C. 8. Grunsell 
(Royal (Dick) School of Veterinary Studies, Edin- 

); Dr. Grunsell 1s curator veterinarian of the 

-animal breeding station.at the Univermty of 
Edinburgh, &nd he spoke from his own experienoe of 
the problems besetting anyone in such a position. 
One of these problems is the old one of fluctuating 
demand which too seldom keeps in phase with supply. 
A university breeding station serving a aingle univer- 
sity, he said, is probably the right sort of aixe to arm 
at and has the advantage of administrative oon- 
venience. It should be capable of supplying most 
of the requirements of different university depart- 
ments for moet species of laboratory animal. At 
least in its early stages it cannot be expected to 
produce animals down to an economic figure, and 
perhaps ıt may never compete successfully in terms 
of hard cash with the commercial market, although 
it fs 1mpoesible to say that this must necessarily be 
BO. It should, however, provide & much better 
servico td university departmenta than they can 
generally obtain either from the commercial market 
or from setting up departmental, and usually thor- 
oughly uneconomic, unite of their own. 

NE dead Nie out in his summary, we 
are not far removed the beginning of our know- 
ledge in this important fleld, and it would be prema- 
ture at this stage to pay too much attention to tho 
economic aspect. Indeed, comparatively little 1 
known even &bout the actual cost of breeding 
laboratory animals. Those laboratories that do 
possess figures show as great variations in their costa 
of breeding as they do in their methods, and too 
many laboratories appear to have little or no idee of 
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ist how muoh their animals are costing them. But 
ie cost of breeding is only one item. The cost of 
asted time and frustrated research reeulting from 
w use of unsuitable or inferior animals oan never 
S oe One point, however, is clear 
3 doubt: the breeding of laboratory animals 
no longer a matter for the amateur, if indeed it 
rer was. It has become a special subject in its own 
ght. : 
The general conclusion arising from pointe dis- 
issed, at this symposium is that there is an urgent 
aed for far more information about the oharacteris- 
os and .responses of different types and strains of 
':boratory animals, and that this information should 
ə handled much more than it ia on an international 
asis. For example, ib is not sufficient in referring 
> work in whioh animals are used to describe them 
a just ‘mice’, or even aa ‘CBA mice’, for even & 
amed inbred strain may not be the same in two 
ifferent laboratories. Mouse ioists and cancer 
‘orkers have shown what can be done with defining 
ibred strains of a single species‘, and the “Catalogue 
f Uniform Strains” of the Labora Animals 
jureau represents a step in a rather di t and 
erhaps more widely applicable direction. More 
scently, the “Handbook of Laboratory Animals" 
f the American Institute of Animal Resources’ has 
iade & further contribution. But these lists are 
mia maa They are in themselves incomplete 
only serve to emphasime the need for a world- 
ist of laboratory animals, fully annotated and 
eriodically kept up to date. The preperation of 
uch a list would be a considerable labour, but the 
neans of compiling it should not be diffloul$ to find ; 
here can be no doubt of its ultimate great value to 

ll who use laboratory animals. 
W. Lanu-Parrar 
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FOURTH COMMONWEALTH 
HEALTH AND TUBERCULOSIS 
CONFERENCE 


HE fourth Commonwealth Health and Tuber- 

culosis Conference, organized by the National 
weociation for the Prevention of Tuberculosis, was 
eld im the Royal Festival Hall, London, during 
une 21—24 and was attended by more than thirteen 
undred delegatee from the United Kingdom and the 
)ominions and Colonies, from the United States, and 
rom various parts of Europe, Asia and Afrios. 
"ifty-eight different countries were represented. The 
cientifle programme had been skilfully planned to 
ppeal to the wide variety of interesta represented 
iy chest physicians, radiologista, medical and lay 
munistrators, industrial medical officers, matrons, 
curses, Bocial workers and physiotherapists, and con- 
isted of discussions on the following topics: pre- 
eniive outlook ; child hygiene and infection ; choice 
f drugs in medioal and surgical treatment of tuber- 
ulomis; death-rates ; X-ray and tuberculin surveys ; 
uberculosis as a problem of different races ; . psyoho- 
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logy of the patient ‘and relatives as æ factor in 
successful treatment; tuberculosis in industry ; 
tuberculosis and leprosy ; and rehabilitation. 

In the seesion gn the preventive outlook to-day, 
Dr. P. V. Benjamin, technical adviser in tuber- 
culosis to the ernment of India and the first 
recipient of the Sir Robert Philip Medal of the 
National Association for thé Prevention of Tuber- 
culoaia for his outstanding contribution to the control 
of tuberculoegis in India, streased the many. difficulties 
besetting introduction of preventive measures on 
an extensive scale in his country. There are few 
doctors with a real aptitude for this type of work, 
and the majority of those trained. are more 
interested in the clinical aspects. One of the steps 
under consideration by the Government of India is 
a re-orientetion of medical education to lay increasing 
n prevention and social medioine. A 
BCG vaccination campeign was launched in 1048, 
and it is intended bordes TDS REP oE enc m 
numbering nearly 170 million, should be in- 
tested and BCG-vaccinated by 1960. So far, more 
than 57 million people have been tuberculin-tested, 
and 18 million vaccinated, with an average monthly 
turnover of 24-3 million. 

In the discussion on the choice of in the 
treatment of tuberculosis, Dr. Walsh ott, 
editor of the American Review of Tuberculosis, 
deecribed isoniazid as & revolutionary drug which 
has made possible the domiciliary treatment of the 
disease in outlying places. There is also a strong 

i it may be used for pmr, 
as effective as, and even better than, combined 
therapy- with streptomycin and p-amimosalicylic 
acid, for example. Dr. O. F. Thomas, of Aintree 
Hospital, Liverpool, emphasized that, in the 
absence of reliable laboratory methods for estab- 
lishing drug sensitivity of the tubercle bacillus, 
it is all the more important to be familiar with 
the previous history of drug treatment in any 
given case. Dr.’ Brendan O'Brien, of Dublin, pre- 
sented a preliminary report on the clinical use of & 
new molecular combination of isoniazid, thioeemi- 
carbazone and starch (‘Hinoonstarch’) in nine 
patients with varying degrees of tuberculosis, seven 
of whom became sputum-negative. The drug was 
well tolerated, and were no toxic effects on any 

Dr. Frank Retief, chief medical officer to 

the Witwatersrand Native Labour Association, 
Johannesburg, communicated an interesting paper 
on the results of isoniazid therapy in African miners 
with open pulmonary tuberculosis. The moet strikmg 
effects were euphoria and increase in appetite. Of 
the forty-five patients treated, 68 per cent gave a 
sputum reversal to negative after three months, and 
80-00 cent showed improvement radiologically, 
i ly during the first four to six weeks after 

In the session on tuberculosis as a problem of 
different races, Dr. T. F. Anderson, director of 
medical services, Kenya, stated that, in the absence 
of specific treatment, pulmonary tuberculosis in the 
African patient runs a rapidly fatal course; but that 
the response to modern chemotherapy is extremely 
good, even in cases showing widespread disease. 
According to Dr. Riaz Ali Shah, associate professor 
of tuberculosis at King Edward Medioal College, 
Lahore, many complex and variable factors are oon- 
cerned in influencing the speed of decline of morbidity 
and mortality from tuberculosis in various ethnio 

eo 
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groupe, such as eoonomio factors, genetio elimination 


-z+ In the discusion on: tuberculosis and leprosy, the 
Jate Dr. John Lowe, in a paper read for him by Dr. 
E. Muir, honorary medioal adviser, British Empire 
-Leprosy , Relief Aseociation, suggested. 


: immunity to tuberculosis. Comp 
isolation in his opinion is zíngeientiflo, impracticable, 
ineffectivS and inbuman. He concluded by saying 
- that leprosy. is not a disease apart, but that it is a 
general. püblio health problem; that publio health, 
and not publio fears and prejudices, should determme 
the polioy- of leprosy control. ». oy at 
. An attractive arid informative exhibition, spaciously 


ar in the eradication of bovine tuberculosia in 

cattle. Some very interesting short films were shown, 
connected with problems of tuberculosis. . . 

a x ... W.R. Berr 

" : Su imc i ais me ute o dud y 

© “= MUSEUMS ASSOCIATION `- 

CONFERENCE IN ‘BIRMINGHAM ee Ea 

FS its sixty-first annual conference, held. during 


: July: 4-9, the Museums Association returned to 
* i which was last visited in .1982.. Fhe 
1955. Bomingham. conference. was, :however,..aboub 
‘twice as large as ita predecessor; being attended by 
about. three hundred and i i 


vital part played by design in the manufacture o 
oonsimmer ; he recalled that in the Vi i 
and Albert Museum, London, are many objects from 
Birmingham, especially those illustrating the craft ‘of 
the mlversmith., Dr.. North then gave. a muoh- 
Assostetion during ihe pdet year, spenlaliy sisaming 
iation i year, specially stressing 
headquarters, the 


Mr. John Summerson (Sir John Soane’s Museum, 
London) gave the first paper, which was on museum 
buildings. as architecture, and said ihat.Rmirke'a 

ign for.the British Museum, was .in essence. the 

x collegiate conception... In the. Oxford 
University Mudéeum of~1855 progressive ideas came 
forward, and it’ may,be considered. as. a conscious 
aptampt to go.one better than the great new railway 
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stations of the period. During the afternoon of July 
ithe bi ray section of the conference, had thr 
papers: . Mr. R. L. 8. Bruoe-Mitford (British Museur 
disonseed the functions of national and local museur 
isition of material, and he. stat 


great 

-Arohsologioe", & handy. compendium -of select 
material, printed not in. volumes but on uniform ar 
inexpensive cards. These are planned to oover, tl 
. widest. possible range. of periods and culture 
and: about two hundred Bri oards ‘should :1 
ready by 1960. Dr. D.. B. Harden (Ashmolee 
Museum, Oxford) concluded the afternoon. seemior 
he maintained.that the primary object of the publ 
m visting museums is recreational. , s 

-On July 6, Mra. Lydia Bond-Powel deeoribed tl 
American Wing of the litan Museum -of Ar 
New York; this is de to.the chronologia 
‚development of the interior arahitecture and deoo 
ative arta in the Amerioen Colonies and the earl 
Federal .period of the United States. Mr. Io 
Williams .strongty advoceted the formation of 

"museum of oil:pamtings: He stated that there is n 
museum which: oolleote paintings not primarily & 
works of art but as paintings. This constitutes 

serious defloienoy in the study of.peinting, and : 
ahould. be possible for museums to rectify the positio 
by the formation of reference collections for the ed 


irmingham and the way in which th 
Elkington electro-plate factory has been adapted fo 
the purpose, stated that the policy of the Museum i 
to stimulate the interest-of-she visitor rather tha 


essential for instruction to "be provided throug) 
pleasure; it 1s desirable that the exhibita should tel 
their own story.and not rely upon written-labels 
Finally, Prof. H. Graham Cannon (University. o 


- Manchester) gave. an instructive and praotioel pape 


on aquaria in museums. . z iu. ae 

A session, open to the public, waa beld on July 9 
when Sir Mortimer Wheeler gave an admirabl 
summary of past negotiations ing State ax 
to museums in Great Britain and advocated th 
formation of a museum grants committee comparahls 
to the University Granta Committee:- Sir: Georg 
Dyson, chairman of the Carnegie Trust, felt-that the 
position of museums .is dllogica: in'that the Govern 
ment :has accepted responsibility for. the” nations 
musdums .but. defines national as. “+ Th 
provinces pay. taxes. for the national, mupsepm 
grant and are also expected to support ther owr 
museum., .-'. s mud Das s base 
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During the week, tours were to the 
ouseuma of Birmingham and Warwick, an archso- 
ogioal site at’ Weoley Castle, Althorp, the seat of 
Sarl and & tour of-the canals to Wolver- 
unrpton. At the meeting, Dr. F. 8. Wallis (Bristol) 
raa elected president for 1955-56, and it was decided 
o hold the next conference in Amsterdam, probably 
athe endet June 1956. 





HE NATIONAL 
“OCEANOGRAPHIC” COUNCIL. 
“ANNUAL REPORT FOR 1953-54 


HE National Institute of Oceanography is now 
firmly éetablished at its new premises at Worm- 
ey, near Surrey, and the Discovery 
i collections and staff are’ comfortably 
toused there, apart from a small group still socom- 
oe ee &tural History). 


port oh research during the 
rear c Apel l; Tose Makh 81 8I, T054*, two topios of par- 


ioular interest on the physioal aide are the relati 
detween waves, wind end swell, and the transfer of 
mergy between air and see; these studies have 
nvolved' not only thé’ co-operation of the Liverpool 
Cidal Institute bui also that of the t of 
fee logy of tha College of Science and 
; London.’ 
a ee ee eal Society, was run jointly 
with the latter to investigate energy exchange 
Ru d at de ar Talend ct ee 
Tridies. Much important data were gathered 
,be reported in detail by Prof. P. A. Sheppard, 
E and otha! Several pieces of new 
vpparátuüg ‘have beón developed ór improved. These 
noludb improvements to the électro-mechanioal filter 
X the wave anstyser, further developments to the 


ee e cn ee 
mera which takes 175 fb. of photographio paper. 
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expedition, made possible” 


n collaboration with Kelvin Hughes, Ltd., Dr. J. N., 


Jarruthers has developed & ‘streamed cone’ current 
neter allowing for instantaneous measurements of 
surrent speed and direction. É 

Ox the biological side, advances have bn made 


a the study of krill (Buphausia 
nain food of the i 


ganiem ‘is confined to Ahterctio waters and lies 
nainly in thé drift from the Weddell Bed and in the 
Zast Wind Drift close to the contingnt. A oom- 
arable study of the ohstognath, Hia gaxellae, 
as nearly been completed by Mr. P. M. David. Mr. 
L de C. Baker has shown that common species of 
ibyto- and roo-plankton have & cirpumpolar range 
ind leaves little doubt that populations are oon- 
inuous around the circle. Further work is 
xing carried out on the material brought back from 
the expedition on the Royal Research Ship. William 
Scoresby to investigate the. Benguela Current. 
There is. stilt much study to be done.on-the large 
ollections built up under the Discovery: Committee, 
md a number. of are engaged an this. 
Ths, muii Teoti work ide be published aon. these 
sollections was Captain A. C. Totton's monograph on 


he Siphonophora of the Indian Ocean. .Considerable. 


sork has been. carried out. through: international 


* Annual Report of the National Couns, T April 
058-31 Maroh 1954, eo TIE (m : At the University 


"read, 1065.) Be. ne. à 


d by members of the staff have 
ar ot papara by mez of iha sal hee 
re line A e e o whales 

«The Royal Research Ship Discovery IT has been 
refitted with a number of new items, including an 

-date radar set and poeition-flnding equipment. 

Tho 1964.55 programme includes a study of deep- 
water Movements in respect of density distribution 
and other factors. The biological work includes new. 
methods of sampling and obeerving deep-sea organ- 
isms. Investigations: wil aiko Re ork ed uut uaig 
the carbon-isotope method for studying 
synthet:o activity. In addition, the ship an 

vide facilities for the Admiralty, Bir Edward 

and the University of the West Indies for 
various research purposes. After twenty-eight years 
of service, the William Scoresby has sadly- been put 
in the hands of the shipbreakers. She operated 
largely as a wbale-marker, but during the Second 
World War served as a minesweeper and patrol 
veemel-in the Falkland Islands area; in 1949 sho 
returned to her work of whale-marking, but only 
managed one cruise in this capacity under the 
National Oceancgraphic Council. 

This account of the work of the Council is only a 
brief summary, and of necesaity much of interest has 
had to be omitted; but much credit is due to the 
Council and to the energies of Dr. G. E. R. Deacon, 
director of the National Institute of Oceanography, 
and his staff for the rapid development of research 
after the major upheaval of changing premises and 
equipping new laboratories. C. D. Over 


THE GOLDEN EAGLE IN AMERICA 
HE golden eagle (Aquila chrysastos canadensis) 
: distributed 


is wi in mountains and adjacent 
plairia throughout much of tho northern hemisphere. 
Its principal’ breeding-range in North America | 
extends from the Arctio Ocean south into Mexico, 
westward from tbe 90th meridian. As it nesta from 
near sea-level to the timber-line, rt may be found in 
a wide variety of habitats and in winter it occurs 
practically throughout this country. Its food habite 
are as varied as the diversified habitete in which it 
lives. These, and the economic status of the eagle, 
have been described by Lee W. Amold m a pub- 
lication of the Fish and Wildlife Service of the 
United States Department df the Interior (Ciroular 27). 
The golden eagle Has been known to kill and eat 
more than sixty different kinds of animals, ranging 
from full-grown deer and antelope to mice, birds, 
and insects. Both living creattires and dead are 
im ii ite diet, and at times it adoepte carrion 
even though living prey is available. 
_, Rebbits and rodents form the staple diet of the 
golden eagle, the proportion taken varying with 
local conditions. During the nesting seasón on a 
Colorado antelope range, rabbits supplied most of 
the golden eagle’s food ; wider winter conditions on 
a. North Dakota pheasant refuge, they comprised 
i disce 19 per oent. 
ion, the bird will kill adult and: young 
antelope, although in northern Colorado; where four 
peirs.of eagles nested in close proximity to antelope 
at- fawning time, such predation was negligible. 
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Although the golden eagle will kill either the adult 
or the young of deer, no evidence was found to 
indicate that the bird is more than a minor influence 
when rr da to other factors controllmg deer 


po 
Depend on local conditions, the golden eagle 
exerts & varying pressure on upland game birds, and 
at times this pressure may be sufficient to warrant 
eagle control. The harassing of upland game, thus 
keeping them from feeding properly in severe weather, 
may be more serious than the actual killing activities 
“of the eagle. When nesting in the vicinity of water- 
fowl areas, the golden eagle may feed its young 
on these birds. 
eagles at times kill domestic lamba. The 
extent of this damage varies with local conditions. 
On occasion, they kill calves or may even contribute 
to. the death of full-grown cattle. All evidence 
indicates that this is an exceptional activity. 
Golden eagles occur in varying numbers on more 
than sixty-five Federal wild-life refuges where, in 
general, they serve & beneficial purpose in consuming 
wounded, sick or dead ducks and forage-consuming 
jaok-rabbita and rodents. 


RESEARCH ON FOREST 
PRODUCTS 


HE strength properties of plywood have already 
been considered m B m No. 29 of the 
Forest Products Research Laboratory, Princes Ris- 
borough, entitled “Comparison of 8-Plywoods of a 
Standard Thickness, Part 1” (see Nature, 174, 388 ; 
1964). In Bulletin No. 83 on ‘The 8 Proper- 
ties of Plywood, Part 2: Effect of the Geometry of 
Construction” *, the author states that an increasing 
demand for data on the mechanical properties of 
plywoods exista; but owing to the wide variety of 
constructions and thicknesses now available, it is not 
possible to obtam these date by testing ares 
alone. To cover the whole fleld, some simple methods 
for estimating from limited basic data are 
bart ay cy ane nnd acon eR 
investigation has become necessary because p ods 
have become a structural material and can now be 
pronen in forms practically indestructible by de- 
amination. Ibis stated that moreesmg quantities are 
being used, for box and web types of girder, panel 
floors and. walla, shrp’s planking and concrete shuttar- 
mg. The trouble is the large variety of thicknesses 
and different forms of construction, all of which 
cannot be tested. The coming of plywood in this 
extensive form of utilization will be very beneficial 
10. 0ho mopio and pab teorina forester in-aharge of 
forests containing large mixtures of species of trees 
of which until comparatively recently only a few 
luxury timbers were marketable. A number of others 
are now being used, and sylviculturally the - 
ment of the forests should become more intensive 
with the improvement of working plans. 

The Bulletin contams the results of an investigation 
to vide suitable equations for calculating the 
bending, tension, compression and shear strengths of 
any plywood construction. All the testa are carried 
out on African gaboon. From the resulta, equations 


No. 88: The Strength Prop- 
trochion. 


* Forest Products Research, Bulletin 
erties of Plywood. Part 2: Hffect of the Geometry of Oons 


ED: ITERS tA platet By W: T. Ourry. (London: H M 8.0., 1954.) 
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have been formulated which oan be used in practi 
for calculations or constructions "diis an 
of wood. An appendix to the Bulletin shows ho 
they oan be applied. 

Bulletin Nor $2 of-the Forest Produote Laborato: 
entitled ‘Field Tesis on Wood Preservatives used fi 
Preasure Treatment’’* describes experimental wo 
carried out. during 1920-58. The SEE d 
life of wood for the various purposes for it hi 
for so long been used by man has always been a fact 
for some consideration, especially in tropical oou 
tries where perhaps the matter-has been more 
the forefront of both forester and wood user. í 
long ago aa the 1860's, when railway construction wi 
being carried out on an mtensive scale in northe: 
Indie, the supplies of the valuable Himalayan deodi 
threatened to give out, and sleepers were out fro 
the Pinus longifolia which was abundant in tl 
lower hills. Creosote was brought out from Brita 
and applied cold without any protective effect. ` 
wes more than half a century before the ra 
way authorities tried this timber again for tl 


purpose. 

In ‘temperate climates, in Europe at least, son 
form of preservative for wood structures has f 
long been under experiment. So far the hig 
temperature creosotes have proved to be the ma 
effective preservative under test. The methc 
erhployed is to seb out a small ‘graveyard’ of amo 
blocks of a perishable wood (the agar wood ia chief 
used) and these are treated with graded cancentn 
tions of the preservative under test, untreated woc 
blocks being side by side with the treated ones. "Th 
treated blocks are kept for a few months with 
specific fungus growing on æ nutrient agar median 
Periodical examination of the blocks is undertaken 
one of the testa done at Princes Ris 
second at Thetford and the third at Dolgelly. 
is as yet complete. 

The results already obtained, however, do give sor 
indication of how effective most of the treatments ai 
likely to be. Bo far, the high-temperature creosote 
have proved to be the best preservative under test 
all are highly effective, and after twenty years thei 
is no sign of any differance between them. The lov 
temperature areosotee, however, do not appear to t 
quite so effective. At present there is not much t 
choose between the various modern water-solub: 
cis ar wr el Aa appears t 
be the most promising. . P. Stasapre 


uw DUNT Promus Deaspcoh. cu $2: Md Tes 
ood Preservatives used for Pressure By D. N. Smit 
po Tee cle. one HALB.O, 1054.) 2s. 6d. nat. 


SPITSBERGEN TERTIARY COAL 
FOSSILS 


VEIN MANUM has reported on the pollen 

and spores to be observed in coal deposits c 
Tertiary age in weet Spitsbergen (Norsk Polarmstitut 
Med. 79, pp. 1-9; 1954; summary). 

The Tertiary formation, of Palwocene—Hooens ag: 
comprises several coal seams of which & preluminar 
analysis of the contents of pollen and res ha 
now been made. The numbers of microfomsls, a 
well as their state of preservation, are highly variable 
All grains and spores are completely flattened in th 
coal and do not regain their round shape after maoera 
tion. The pollen and spores thus far observed hav 


[2] 
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gent paper; 
romo have been 
their aff iti : 


A comparison has also 
genera that are known as 
orofoeails. 

Yathorst mentions six such species of ido- 
ries, while twelve sporomorphs indicate this 
Sp E represented by a considerably larger 
of species. Most of the spores are referable 
the Polypodiaceae’ and Osmundaceas. The 
i are not known as macrofoadils; but 
» of the spore types seams to belong there. 
[he gymnosperms 
orofossils (twenty-seven species, among them 
enty-four conifers) as well as pollen. cacy isi 
aged pollen grains some have & strong resemb 
Abies—a gamus not go far found as a macrofossil. 
xo are two which somewhat resemble Sotadoptiys 
another genus not observed as a macrofoenil. 
The Betulaceas, and Sslicaceae are 
resented by more than twenty species of maoro- 


Bila) Oe Coa ee ye eee eal 
ins belong to this group. Some grains also recall 


ing recorded. y, some pollen bave 
ing those of certain (Sabal), 


arectears 

lich are known from the Tertiary of Central Europe, 
t of which no macrofoasila have been found in 
ditebergen. 


GROWTH-SUBSTANCES 
SEPARATED BY 
CHROMATOGRAPHY 
ODS for the 


D 


amine as spote 
nrpared, and the areas of such spots are shown to 
| proportional to the logarithms of the quantities 
` substance : 
The of chroma y described ig 
own not to involve & loss of indole-8-aoesio acid 


are abundantly represented as’ 


the. 


— (X 


On all three areas active in Avena 
coleoptile section growth are found. One ares of 
growth is shown to be due to indole-3- 


expo and dea ees uid: i 

cabbage extract chromatograms the growth-promot- 
ing activity corresponding in position with indole-3- 
acetic acid is shown to be due to this acid alone. 


“CONTROL OF FERTILITY BY 
ANTIMITOTIC AGENTS 


By Dr. B. P. WIESNER and Pror. JOHN YUDKIN 


Department of Nutrition, Queen Elizabeth College, 
University of London 


NES continning our studies on naturally 
occurring substances which might be used in 
the control of human fertility, we have also adopted 
a new line of investigation into this problem. This 
has been, a study of same of the numerous substances 
which are alleged to have antimitotic activity, in 
the hope that one or more might ve effective in 
controlling fertility. These are reasons which 
led us'to this approach. 

First, some types of human infertility, such as 
disturbances of spermatogenesis and very early mis- 
carriage, are often aasociated with disturbances of 
to the seminiferous epithelram or to the ovum, and 


have been discovered by 
to them. Again, it has been found that concen- 
trations of & mitotic poison which readily suppress 
cleavage of the fertilized ovum need not affect the 


after copulation was usually not followed by preg- 
nancy but by & recurrence of castrus and of mating. 
However, notwithstanding continued i ion 
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of umio acid, there eventually resulted a state of 
resistance in which copulation was followed by 
pregnancy. These wonton fot 
scu lows GLAD. sone, tea oc 
somewhat lowe fertility Some litters were 
retained and a second reared with the 
view of detecting possible effecte upon the progeny ; 
no such effects were observed. 

Rwample 2. Podophyllotoxin. The antimitotic 
effect of this substance was demonstrated by Oorn- 
man’. We administered podophyllotoxin by MES 
cutaneous injection, either as a solution in aqueous 
aloohol or as a suspension of microcrystals in water. 
A single dose of 0-26 mgm. was given to each animal 
either mmediately after detection of vaginal plug 
or 8, 6, 12 or 14 days thereafter. Pregnancy did not 
continue in animals treated three days or more after 
copulation, Administered within twenty-four hours 
after ation, PER o was only occasion- 


e of pregnancy, 
P odophyllotoxin was again 


did not oontinue. 
This has been repeated for successive preg- 
nancies ; thus, unlike usnic acid, there id no evidence 
of a rapidly acquired resistance. 

The subsequent fourth pregnancies were not 
treated and they proceeded to term quite normally. 
No side effeote such as excessive defecation or 
vaginal hemorrhage were detected even in animals 
allowed to go to the fourteenth day of pregnancy , 
before podophyllotoxin was administered. In each 
pregnancy, the imorease of maternal body-weight 
corresponded to that of normal gestation. The only 
systemic effect noted after administration was the 
rapid loss of gestational gain of weight. 

It is le that the suppression of fertility 
accidentally observed by Jackson and Book‘ after 
the administration of triethylene melamine may not 
be related to the oerainostatio activity of this sub- 
stance as such but rather to ite more general anti- 
' mitotic action. As podophyllotoxin, Didoock, 
Picard and Robson’ have also shown that it i 
pregnancy et an advanced stage, although ther 
reason for i the experiment was the 
hypothetical resemblance of tumours to pregnancy. 
It has been that podophyllotoxin acta by 
interfering with the blood supply*. Since, however, 
we have found that it prevents the continuation of 
gestation even before the implantation of the ovum, 
ita activity is more likely to relate to direct action 
upon the ovum. 

Our results encourage us to continue the search 
for antimitotio substances the ovicidal activity of 
which may be employed for the screaning of agenta 
of possible use in the control of human fertility. 

We acknowledge with thanks the gift of p-usnio 
acid from Mr. H. A. Berens of Mesars. Biddle, Sawyer 
and Oo., of phyllotoxin from Dr. W. Mitchell of 
Mossrs. Stafford Allen and Oo., and of various other 
compounds from Mr. 8. d. of Mesara. R. F. 
Lid. We are also Sorel to Meærs. Kylon, 
Ltd., and Messrs. Stafford Allen for financial asaist- 
ance, and to Mra. E. M. Blacker and Miss Margaret 
Rule for technical assistance. 


1 Wiener, B, P., and Yudkin, J., Wess, 170, 274 (1065). 
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A METHOD FOR THE 
LOCALIZATION OF SITES FOR 
OXIDATIVE PHOSPHORYLATION 


By Dr. BRITTON CHANCE and Dr. G. R. 
WILLIAMS 


Johnson Research Foundation, University of Pennsytvan' 
Philadelphia 4, Pennsylvania 


j of portions of the respiratory ohe 
involved in oxidatave phosphorylation either t 
inhibitors that block a portion of the chain or l 
pide Ey thal riyat ny. a porion of 

show that lation ooours betwee 
reduced diphosphopyridine nucleotide and oxyger 
and o and oxygen’. A more ex& 
localization of sites is limited by the availability . 
specific substrates and inhibitors for all parte of tl 
respiratory chain. Our approach is based upon dire 
spectroscopic observations of the effect of tl 
initiation of oxidative phosphorylation upon tl 
steady state of the components of the respirato: 
cham of intact mitochondria‘. When respiratic 
ab increases upon addition of a&denoen 
drphoephate to mitochondria supplied with substra: 
and phosphate, we observe a consistent gradation | 
the changes in the steady state along the respirato: 
cham from an oxidation at the dehydrogena 
"portion to a reduction of the oxidase portion’. C 
the basis, of these observations, we can identify ait 
for oxidative phosphorylation in the mtact mit 
chondrial 

The mitochondria were prepared according to tl 
method of Schneider* as modified by Lardy an 
Wellman’. The reactions were studied m the usu 
‘isotonic’ medium. The preparations had values : 
phoephorus/oxygen of about 8 with §-hydrorx 
butyrate as a substrate’. 

For recording the kinetios of spectroscopic chang 
we use & double-beam differential spectrophotamet 
with the two monochromators set at wave-lengtl 
differing by the half-width of the absorption band 1 
be measured. Since only the difference of absorptic 
is Measured, the recording is relatively insensitive : 
non-specific changes of light transmission that oom 
m the mitochondria’. The phosphorylative activi 
and the respiration are monrtored simultaneously t 


The pairs of wave-lengths thi 
were used in the reoordmg of the components of tj 








Aerobic 
Mitochondria 





D1spUO40}| iW 
OrgouoDuy 


Cytochrome -b (564-575my) 
Oxidation 7 


1. The various steady tates Of oy ect ri 
ra PA liver pee Slee ie faci 
score hinges, recorded: ERIT eins 
doubl 


baiara reoeo N e WE o lg sey 
a decrease of optical denaity at (Hxp. 348 8, €) 
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Optreal Density In 





A(mp) 


change 1 
rrome b (see Table 1). Since only en 


sub- 
rate is present (usually equivalent to 80 pM 
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oxygen) and excess adenosine PP hosphate (900 uM) 
was added, state 2 is soon in which excess 
adenosine di te is present and negligible respir- 


b (and all the other 
to varying degrees) and initiates rapid 
respiration and ion (ref. 8, Fig. 1) 


and the respiration ab 
(ref. 8, Fig. 1). Than state 4 is a quiescent 
ition, A addition of adenosine diphos- 


phate causes a transition back to state 3. This time 
state 8 is terminated by exhaustion of the oxygen 
dimolved in the medium and the anaerobic state 
(state 5) is soon obtained. 

Difference spectra. The difference spectrum repre- 
senting the transition from state 1 to the anserobio 
state 5 is given in Fig. 2 (trace 1) and shows abeorp- 
tion bends of cytochromes G, ayo and b as well as 

i osphopyridine nucleo- 


obtained by addition of excess in A (Fig. 2, 
trace 2). By applying to these optical ity changes 
actual or sesumed extinction oo- 


by their 
tide (up to forty timed + of cytochrome a), 
which is negligible in the flight muscle saroosomes 


lating systems obtained 


a is also 
computed and ascites tumour cells have the lowest 
value. 

Positions of cytochromes b and im in the 
respiratory chain. The funotion location of 
cytochrome b in the mitochondrial respiratory chain 


Table 1. PAIRS oF WAVELENGTHS USED IN DOUALE-HEAM RBOORDINGS 





0. ——— wa” e —— 0 

‘wre-lengths used. 445 0605 560 

(reu) 455 630 (590) 540 
Table 2. 








w -———— mdd ——— DPNH —_#-H - 
flavoprotein ane 

340 

374 


564 405 
STB 510 





DATOTTORS AND VALUES oF ÜTRADY States IK HAT Liver kMFPTOOHONDRIA 
Bu»eTRATR: D-HYDROXYBUTIRATR; PHOSPHATE A! 


OUEPTOR: ADENOSINE DIFHORFIATB 25° 
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Table 3. BALATIVE CONTENTS AND TUBN-OVER NUMBERS OF THE OOMPONENTS OF THE ResrreaToRy CHAIN OY INTACT ÜNLLS, PHOSPHORYLAT 


Vm 























* This value approaches 100 160.7! 1n special media. 


KDRIAL SYSTEMS AND NON-PHOSPHORYLATING BUOGINIO OR REDUCED DIPHOSPHOPYEIDINE NUuGLBOTIDE OXIDASE SYSTEMS 























t With added oytoohrome-e, extrapolated to Infinite [oytochrorne-o] 
Table 4. XINATIOM OF REDUCTION AND OXIDATION OF THE COMPONEITS OF THE MTTOCHONDRIAL EEAPIRATOXY CHAIN 





Component 





Flavo- 
protein 





Peroentage oxidation as respiration ceases (25° 

Bate of vonaton at don wabetrate ediwon io eerobloeyrtem 
of oxidation at 25° as 8 4M oxygen ls added to angerobio 
| system (60.71) 








has been considered in detail, and & fully developed 
discussion is beyond the scope of this article. In 
order to justify the sequence of action of the 
respiratory enzymes presented in equations 7 and 8, 
we include in Table 4 a summary of kinetic studies 
of the oxidation and reduction of the components of 
the chain as measured by rapid spectrophotametric 
methods under various conditions: (1) the kinetics 
of reduction of the componente as the oxygen oon- 
centration falla to zero due to respiration (given as 
percentage pigment remaining oxidized); (2) the 
rate of reduction upon the addition of substrate to 
state 2; and (8) the rate of oxidation upon adding 
oxygen to anserobic mitochondria (states 5-3) as 
measured m the regenerative flow apparatus’. All 
these kinetio results are consistent with the oon- 
Se eo oe rer m ts iun 
in which they are written in equations 7 and 8 below. 
Changes tn the steady stats caused by the initiation 
of oxidative lation. By comparing the levels 
_ of states 1, 3 and 4 with that of state 2 (the fully 
oxidized state) and by using state 5 as a reference 
level (seo Fig. 1), we have computed the percentage 
reduction of cytochrome b in these throe stetee (mee 
Table 2). By repeating the experiment ab pairs of 
wave- appropriate to the other 
(Table 1) we obtam the results shown in Table 2. 
The characteristic change in the steady-state levels 
caused by the initiation of oxidative phosphorylation 
in & rat liver preparation (state 4-3 transition) is an 
increase in the reduction of cytochrome a, and a 
decrease in the reduction, or an oxidation, of cyto- 
chromes o and b, flavoprotein and reduced diphoepho- 
pyridine nucleotide. These oxdations of com- 
ta below cytochrome a ooour in spite of the 
our- to ten-fold’ mcreased respiration when phog- 
phorylation is ‘inttiated. The pomt along the 
respiratory chain at which the reduction changes to 
an oxidation is called the cross-over pomt, and this 
lies between a and o as illustrated by 
Table 2. The position of this cross-over point in 
the respiratory chain depends upon the balance 
of oxidase and dehydrogenase activities. Either by 
choosing & liver (from guinea pig) with a different 
balance of thpee activities or by adding azide (~ 100 








Specific uncoupling agents such as dinitrophen 
dibromophenol, and butyl 8: 5-di-iodo, 4-hydrai 
benzoate, when added to the mitochondria in state 
cause oxidations and reductions al the respirato: 
chain similar to those caused by Bione diphc 


Note added tn proof. The same state 4—8 transit 
ig observed ın intact yeast cells when the intr 
cellular hexokinase activity 18 used to raise momen 
arily the intracellular adenosine diphosphate leve 
The crossover point les between cytochrom 
a and c. 

Action spectrum for adenosine diphosphate. Bo fa 
we have afforded no f that the spectroscop 
changes illustrated by Fig. 1 and measured at- oth 
pairs of wave-lengths given in Table 1 are actually di 
to the respiratory enzymes named. We have therefo; 
repeated the experimenta indicated in Fig. 1 at 
variety of wave-lengths and have plotted the reeultir 
optical density changes for the state 2-4 and 3 
transitions in Fig. 3. Two tedhnical pomts need : 
be noted: (1) the spectroscopic data are not oo: 
tinuous, but spot checks in the regions omitt 
indicate that no large absorption bands have be 
missed ; and (2) the optical density changes in tl 
region 580-620 my are for a guinea pig and not 
rat liver preparation; but the curve is plotted : 
accordance with the magnitude of the change for 
rat liver preparation as grven in Table 2. 

Remembermg that the difference spectra represel 
the transition from states 8 to 4, the cessation . 
hosphorylation, we observe in support of the resul 


in Table 2 that there is the a of a reduce 
i Goytidins nucleotide “band ab B40: cai, 
eS ee en 
of reduced cytochrome’ o at 550 mp. The a-band : 
reduced cytochrome a at 604 my disappears, ain 
this component is oxidized. The small change : 
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abeořption ` at 405 "mu is oeused ‘by ” 


oprotem. 
action of the absorbing oxidized form. , On 
iation of oxidative: phosphorylation (state -4—8 


isition) the converse series of EPTO, 


ely resemble those of the known members of the 
chain, and do not yet indicate that any 
respiratory 


addition of adenosine 


phorylation must satisfy two seemingly imoom- 

of the reactions that occur upon 
EE Sor dud 0 83 an oxidation of the 
nponents of the respiratory chain below oyto- 
‘ome a, together with a four- to ten-fold increase 


the ion-rate’. The converse effect, the 
nsition states 8 to 4 caused by the exhaustion 
adenosine ate, in many ways resembles 


ri cu 
the case o idine nucleotide, the 
1b of reduction j& more than 99 per ceni and, for a 


xig 95 per cent’. . Addi 
&noeine diphosphate to the in- 
»ited electron transport chain 
nidly increases respiration® by re- 
m these cross-over points, as 
idenoed by the fact that com- 
nents pene e der a can 
oome more axi in the transi- 
m from states 4 to 8. This view 
at the withdrawal of adenosine 
ohosphate involves an inhibitory 
ect along the 

d that addition of adenoeine di- 
pepe ee rc. e 
urse, in agreement with 

eges of those who have ap 

is problem along rather different 
ies!14, but now we are able to 
dicate the three pairs of respira- 
ry catalysts that are involved in 
is effect. 

Buch & current formulation for 
e reversal-of-inhibition theory is 
at the oxidation-reduction re- 


(cm!) 


Increment 


Density 


Optical 


ton 
"The 


NATURE 


268 


action ‘causes’ the formation of a high-stlergy oom- 
pound with the oxidation product ; an example for 
"peus ls ot eet ony ae 


— I o” 4-5" A of + b" wT (1) 
The formation of adenosine triphosphate takes 


‘place by the following reactions : 


VY wI 4+ EXX mI +0" 
X ~I + Pi + ADP-—— X +I + ATP 


In state 4 in tho absence of adenosine diphosphate 
(the amount of X or I being limited) the b” ~I 
an cae inhibited form of the 


respiratory f 

respiration, There are eal experimental data 
which indicate that the current formulation ia in- 
consistent with our experimental resulta. First, our 
resulta show that the reduced, and not the oxidized, 


(2) 
(3) 


Nevertheless, additi 
ing pride f Ru tnos oe adeno 

gives nearly as rapid respiration. 
, mitochondria in state 4 & to contain 


diphosphopyridine nucleotide is present in an 
Ee ee cinia While 


have not been carried out with 

b and o, the analogue computer studies 

(see below) indicate that the reduced forms of these 
ee 

that is consistent with our 






spectrum to 
included. The base-line for both spectra is state é. (Hxp. 859) 
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Table 5. OxiDATIDN, REDUCTION AND PHOMPHORYLATION BAACTION SEQUENCE Of THE RUAPTRATORY CHAD oF LIVER MrrocHompm 


b à h bh h 


Q, — a," — at ge yw ty 


Ihm 
ADP 
^I 


IB, 
ADP 
MI 


à 
gi ec yg E laiats aq 


Abr (8) 
D ~I 


fp, rfp, DPN and DPNH represent respectively the oxidized and rednosd forms of flavoprotein and diphosphopyridino nucleotide 


forma of the respiratory enzymes react with the 
inhibitor I Bo as to conserve a part of the free-energy 
change of the oxidation-reduction reaction. 


t h 
I j o” + b^" REN b^ + o" ~I (4) 
the tranafer to X being similar, 
wI +X AKA 40" (5) 


(1) A non-competitive inhibition of 
respiration in which the formation of of ~I is 
obligatory and in whioh c* ~I cannot be oxidized 


(2) A oom- 
petitive inhibition in which the formation of o” ~ I 
is not obligatory, and oxidation by cytochrome a 
can proceed with or without the intermediary 
reactions leading to lation. The phos- 
phorus/oxygen (atoms) ue of case l is fixed; 
that of case 2 depends upon the relative speeds of 
formation of the ~ J compound and the competitive 
oxidation reaction. When the former reaction is 
rapid compared to the latter, the phosphorus/oxygen 
(atoms) value for the competitive onse rises to that 
of the non-competitive case. 

A transfer reaction initiated by addition of 
adenosine diphosphate, the state 4-8 transition (of. 


equation 5), would oause a definite spectroscopic 
shift if the of the ~I differed. 
from those the uninhibited reduced forms. But 


our experiments show only absorption bands for the 
state 4-8 transition (Fig. 3) that can be attributed to 
known respiratory enzymes. We conclude that no 
detectable spectral shift oocurs in reactions similar 
to that of equation ð. 

Thus the state 4-8 trangition releases cytochrome 


o” with no spectral shift. The observed shift 
is caused by the rapid oxidation of o” by a”: 
b, s 

g” + o” — o” + a” (8) 


A similar reasoning applies to the obeerved oxidations 
of other componenta of the cham (of. Fig. 1 and 
Table 2). 


Analogue computer studies. In order to sg engi 
the effeote of the state 4-8 transition more , we 
have represented by means of an analogue computer 
& reaction sequence mvolvmg four of the enzymes 
and two of the sites for horylation (see Table 5). 
(The assistance of Wiliam Holmes and Joseph 
Higgins in these computer studies is gra y 
&oknowledged.) From these and other studies it 1s 
possible to make two generalizations oonoeming 
steady-state, changes following this transition. 


(1) For a single horylation site, the o 

ment involved become more oxidized 
ig. 1); the components on the oxygen side ` 
become more reduced, and those on the substr 
Side more oxidized. 

(2) For two adjacent phosphorylations | 
example, at o and a), the component nearer oxy, 
may or may not show an oxidation, whereas the 
nearer the substrate will show an oxidation. 

From these two generalizations we obtain ` 
very useful cross-over theorem: in the state : 
transition, the oomponent on the oxidation a 
of the cross-over point from reduction to oxi 
tion is identified as & site of oxidation ph 
phorylation. Depending upon the conditions, oy 
chromes b and o and reduced diphosphopyrid 
nucleotide have shown this crom-over behavic 
and are identified as phosphorylation sites. Acoo 
ing to (2), & component on the reduction side 

cross-over is not ruled out as & possible si 
Thus our resulta do not conflict with those of Lar 
or Lehninger* on phosphorylation between cy 
chrome o and oxygen. 

The series of reactions of Table 5 summari: 
(1) the sequence of spectroscopically detectable oo 
ponents of the oxidative phosphorylation cha 
(2) the three locations of the reactions which lead 
the formation of mhibitory high-energy 
and (8) the transfer reactions by which the i ik 
compounds are decomposed by interaction w. 
adenosine diphosphate (these reactions are abb 
vated forms of equations 3, 4 and 5). The advante 
of writing the reaction sequence as in Table 5 ig tl 
the oxidation and reduction pathways are olea 
Indicated, and that participanta in the individ) 
oxidation-reduction reactions are placed over c 
another. Such a 


rted by a grant from t 
ion and from the Office 
[Feb. 25 


National Science Foun 
Naval Research. 


1 Lehninger, A. L., J. Biol, Chem., 190, 845 (1951). 
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LETTERS TO THE EDITORS . 


or opinions expressed by their correspondents. 
Vo notice is taben of anonymous communications 
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ntranuclear Changes in the P rosis 


of Tipula paludosa (Diptera) . 

Pmu technique of cutting ultra-thin sectiona for 
stron microscopy has made it possible to follow 
| behaviour of certain viruses in the cell, and this 
particularly true of the nuclear virus diseases of 
eota. The present note describes the remarkable 
uaviour in the nucleus of the polyhedral virus 
ich causes & blood disease in the larva of the fly, 
pula paludosa'. Sections through blood cells in 
» early stages of infection show an apparent oon- 
agation of the chromatic material in the centre 
the nucleus in which the virus rods can be seen 
veloping (Fig. 1). Moet of the virus rods at this 
ge are concentrated in the coentre though some 
yar scattered throughout the nucleus. The virus 
is are never observed on the outer aide of the 
clear membrane. - 7 

As the disease progresses, what is apparently a 
ge thin-walled vesicle develops around individual 
us rods which oollect in massea on the inner edge 
the nuclear membrane. These vesicular masses 
» apparently held together, probably by a thin 
mbrane (Hig. 2). The vesicles are much leas dense 
in the surrounding medium, and the virus rod in 
th vesicle 1s thinner and more sharply defined than 
> rods remaming outeide. The appearance of the 
acle and the fact that each rod is suspended away 





. accompan: 
by 8. Vernon-Smith. 





ofa 


diseased blood oe], showing the mass of 
# the inner odge of the muckeer membrane, x 25,000 


Fig. 2. 
vesucies 


from the sides suggest that there may be a fluid, 
possibly a protein solution, ingide the vemoles. Next, 
the edge of the mass nearest the nuclear membrane 
becomes denser, and the vesicles at this point are 
apparently oompreesed and much smaller. As 
crystallization proceeds all the veaicles become greatly 
reduced in gize, possibly because of the oamotio effect 
of the medium surrounding them, until each vesicle, 
empty now of fluid and oloeely pressed around the 
virus rod, eventually forms the capsule in which each 
virus rod in the polyhedral crystal is enclosed. It 
may be that fluid foroed out of the vemoles is used 
in the arystel formation. 

All these changes take place inside the nucleus; 
but the final position of the completed crystal 1s 
nuclear membrane. Apparently as the orystal forms 
it is forced out of the nucleus until it reaches that 

The ying electron micrographs were taken 


Kawwern M. Sarre 


Virus Research Unit 
(Agricultural Research Council), 
Molteno Institute, 
Cambridge. e 
1Bgmith, Kenneth M., and Xeros, N., Nature, 178, ge^ (1954). 
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Xanthomycin A 


Waun studying the antibacterial producte of a 
Dade of Streptomyces (N.O.IL.B. 8697) sent by 
. R. Green from Malaya, we have isolated an 
orange-red coloured basic substance which bis- very 
active against a variety of bacteria and is highly 
toxic to mioo. The antibiotic waa extracted from 
the culture fluid into chloroform, at pH 6, and 


re-extracted into water at pH 2, or extracted mto. 


trichloroethylene, at pH 8-5, and re-extracted into 
water at pH 8-5, It waa purified. by counter-current 
i i in a solvent i 


that it is 
identical with, or very closely related to, omn. 
A—+ substance which haa been isolated from species 
of Streptomyces', and stated to have quinonoid 
properties’. We wish to record, however, that it is a 


which have not been as degradation pro- 
duots of in A. 

A number of properties of the antibiotio from the 
Malayan Streptomyces wero similar to (and in some 
Cases vi indistingui le from) those reported 
for xantho: A. The hydrochloride of the anti- 


OyeHys~3,N,0,,2HCL. It showed an ultra-violet 
absorption. with & maximum at 265 my 
(E(1 per cent, 1 om.) 180) and an infra-red 
that was almost identical with ane 


s partition coefficient 
antibiotio in the system chloroform—0-1 M sodium 
citrate buffer, pH 4-2, was close to unity. The free 
base, obtained from an aqueous solution at pH 6 by 
extraction with chloroform, yielded a -product on 
evaporation of the solvent which showed absorption 
maxima at 288 and 455°mp. On paper chromato- 
grams run with n-butanol ining 1 per cent by 
volume of normal hydrochloric acid, the antibiotic 
behaved aa though it could exist in two forma, with 
Ry values of 0 and 1:0 reapectively, which were 
interoonvertible. 

A concentration of 0-002 pgm./ml. of the antibiotic 
inhibited the growth of Staph. aureus (N.O.T.O. 6571) 
in meat broth, and a dose of 80 ugm., given intra- 
venoualy, proved lethal to a 20-gm. mouse within 
three days (Florey, H. W., E iridis experiments). 


from the Malayan Streptomyces contains basic 

OR res ee raisin . ow 
pH 9 the titration is reversible. ve pH 1L the 
antibiotio a rapid irreversible change, 
. resulting in loes of activity, the virtual disappedrance 
Mies A Mur pK 17.8, 

tiic Wiis The of & group with pK 

S presence of & 
m the antibiotic is consistent with the fact that it 
i as & base during ion remis on paper in 
lians notats butler: ai p] 7-0", and that ite 
- . i 
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in 4, fr 
an aqueous solution at pH 6, oan be attributed 
the very high partition coefficient of the free bes 
favour of the chloroform phase. 

The antibiotio gives only a poor ninhydrin reacti 


fram hydrolysa: 
azeotropic distillat 
with toluenes. When subjected to ionophoreeis 
papa e p or to ohromatography on par 

veloped with bütanol-aoetio acid or butan 
pyridine—water*, it is nec asap IS Eoma UR 
amine., Quantitative studies’ have ahown that nea 
one mole of the firsts base and two moles of : 
second are liberated from one mole of the antibio 

Hydrogenation of the antibiotic in the -presence 
palladium on charcoal resulted in the uptake of nea 
ethanolamine v 


. reported 
be shown by simple oxaxolidinos and a band in i 
o a we de ing Schiff’s base 
e are inde to the ical Research Couns 
Antibiotics Research Station, Clevedon, for suppl 
of culture finid and concentrates of the antibiotic, 
; D. DOUGALL - 
E. P. ABBAHAM 
Bir William Dunn School of Pathology, ~ 
Univeraity of Oxford. h 
cu Rut vsu ien Pr t 


* Rao EK. V., and Peterson, W. H., J. Amer. Chem. Soo., 78, 1: 


(Losi). : 
* Newton, G. G. F., and Abraham, H. P., Blockhem. J., 68, 103 (19 
1 Wobwod, A. J., J. Gen. Microbiol, 8, 31% (1940). 


Effects of Adenosine Triphosphate and 
Metals upon an Electron Transport 
System in Mitochondria 


Mitochondria were isolated from rat livers ] 
homogenization in 8-5 per cent sucrose and coagul 
tion with 0-15 M potassium chloride. The reactii 
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and 2 x 10° M and statistically significant in & series 
of experiments. Since the effect of adenosine tri- 


nifloant amounts of these and other metallic elements 
(unpublished work with R. E. Thiers), the effect of 
Mie audien of G ane or de WIR VUE 
amounts of adenosine I 


magnesium, 

denum, ni ; strontium, vanadium and 
aote paid cb. Gases vee RA 
nesium, Manganese or nickel with a fixed amount 
of adenosine triphosphate is shown in Fig. 2. Fig. 8 
shows similar resulta obtained when varying amounts 
of adenosine triphosphate were added together with 
fixed amounts of magnesium or manganese. Sig- 

nificantly, maximal activation of the 


equal. 

Studies on the interaction with other 
elements showed that calcium, barium, 
strontium and chromium neither pro- 
duced additional activation nor inter- 
fered with the action of adenosine tri- 
Phosphate in activating this reduction 
mechaniam. Beryllium, aluminium, sine, 
copper, iron, vanadium and molybdenum 
not only had no stimulating effect but 
also abolished the stimulation due to 
adenosine triphosphate itself. 


Metal (mole) “The enhancement of the stimulatory 
effect of adenosine triphospháte upon 

feet of varying amoun magnemium, manganese 
arts amoan of edeenioe cpm oo Ea tre rodestlon of n iam reduction of triphenyltetrazolium chlor- 
ide when magnesium, “manganese or 


Toooeded aerobically for sixty minutes at 25° 0. 
nthout i The protein was precipitated by 
be addition of 3 ml. of acetone to terminate the 
eaotion and removed by oentrifugation; simult- 

extracted and 


uantities to the reaction mixture produced a marked 
icrease in the reduction of iriphenyltetrarolium 
hloride; armilar concentrations of adenosine mono- 


ise iol) had no effeota (see Fig. 1). 
te effect was 
100 


METAL * 2X 075 M 





at concentrations between 0-5 


equimolar quanti 
suggests as & working hypothesis that the adenosine 
triphosphate alone acts in oonjunotion with the 
metals of mitochondria.. The levels of ooncentra- 


metal-adenosine triphosphate 
transport is now under investigation for its implica- 
tions in the mechanism of oxidative phosphoryl- 
ation. A similar suggestion, based upon a different 
experimental approach, haa been advanced re- 


cently? ; our to complement this hypo- 
thesis by the repetition of and Ernster's 
experiments have failed so far. substance of 


this communication will be published more fully 
elsewhere. 

These studies were aided by a contract between 
the Office of Naval Research, of the 
Navy, and Harvard University, N. 07660, and 

from the National Institutes of Health and 
the United Fruit Co. 
Faapurio L. Hoan 
Baer L. Varian 


Biophywios Research Laboratory, 
School, 


Feb. 14. 
ju) S And ee U.S. Net. Acad. Sol, 42, 000 


` tien, 
rm, T. Ds ron cake’, at ot. a 
? Lindberg, O., Mu tence D. Fac inks 1058 ikea 
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Distribution of Free Amino-Acids in 
Embryos of Xenopus laevis 


Rmauwr investigations+* have shown that some of 
the free ammo-acids m amphibian embryos change 


m concentration during early development. These ' 


changes are of interest because they may be related 
to the synthesis of new, specific protems?. It has 
been shown that halved embryos of Rana pipiens 
and Hyla regilla allowed to develop in a medium 
containing radioactive glyome or methionine will 
incorporate these amino-acids directly into protein, 
and that the rate of incorporation 18 particularly high 
in dorsal halves of gastruls and neurule, which are 
known to synthesize protein more rapidly than other 
perte of the embryo‘. 

The most lete investigation so far published? 
on free amino-acids in amphibia was carried out on 
whole Rana pipiens embryos. These contain free 
aspartic acid,. glutamic acid, glyoine, histidine, 
threonine, argmuine, tryp and valine. Aspartic 
acid, glycine, histidine threonine are present in 
high concentration at the beginning of development, 
and their concentration falls sharply during cleavage, 
riding afterwards to a maximum at the neurula 
in very low concentration at first, and their oon- 
centration rises steadily during development, to 
reach a maximum in the neurula. No data were 
du ue E M 

o 

Work which is now in on embryos of 
Xenopus laevis shows that the whole embryos, like 
those of R. piptens, contain free aspartio acid, 
glutamic acid, glycine, arginine and valine; but that, 
in addition, free glutamine, a-alanme, f-alanine, 
leucine and oystine are present (Fig. 1). igtadi 
threonine and tryptophan, on the other hand, cannot 
be detected. Aspartic acid and glutamic acid are 
present in highest concentration, and these show a 
significant decrease between morula and early gastrula 
stages. Glutamine, also present in fairly oon- 
centration, shows à significant dearease between late 
neurula and early tailbud stages. The concentration of 
leucine increases signifloantly between early and late 


4 
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amino-acids extracted from 
samples rene x tiuo blast s (b) vegetal 
eb blastula ; D Gon dope of ear. -— priua (D quip ie 


ener excision of dormi lo ; (e 
ventral half of neurul& ( (ne Cir ee T) 





Trula > 
gastrula stages, with a further increase at the tailbi 


stage. 

In addition to the work on whole embryos, t) 
free amino-acid content of dorsal and ventral regio: 
of blastuls, gastrule and neurule have been analys 
separately. In the blastula, there is a higher co. 
centration of total free amino-acid (y/mgm. froze 
dried tissue) in the animal half than m the veget 
half: this differance 'is particularly marked f 
aspartic acid. In the early gastrula, the concentratic 
of total free amino-acid is higher in the dorsal l 
than im the rest of the embryo. Dorsal and ventr 
halves of the late gastrula, on the other hand, < 
not differ signi in ther free amino-acid oa 
tent. Pl aaa abe Peer tn 
dorsal and. ventral halves has reap 


the real half. quce of the free amin 


tissue. The procedure was as follows: since selb 
caused streaking of the chromatograms, samples : 
embryos were collected m distilled water. T) 
embryos that were to be whole were ke) 
alive in this medium by not removing the jelly fro 
them. (Test chromatograms of jelly alone had shor 
that ib contained no detectable amino-acid.) Embry: 
that were later to be balved had, however, to ] 
demembranated first. This was done as quickly 
possible, on groups of not more than twelve embryc 
whioh were then frozen immediately on an ioe/ge 
bath at — 10° O. Batches of embryos prepared | 
one.of the above methods were stored in the de 
freeze and then froren-dried. The frozen-dric 
demembranated embryos could then be dissected . 
leisure, at room temperature, without any danger 
autolysis. ‘The tissues were ground. up in & morte 
and. the free amino-acids obtained from them by fo 
successive extractions with 80-per cent ethanol, c 
an ioe-bath. (Previous trials had shown that a fif 
extraction with ethanol did not remove any furth 
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ino-aoid.) The combined extracts were evaporated 
sae oT and the residue was redissolved 
80 oent ethanol for transfer to 
i eure cr Wie a Ne. 1 filter paper for 
‘omatography. | Ohromatogrems were run two- 
aensionally, using as the first solvent 80 per cent 
'v) phenol with 3 o.o. of 30 per cent aqueous 
monia added for every 500 gm. phenol. The 
ond solvent was 70 per oent propanol. The 
‘omatograms were sprayed with 0-5 per oenb 
hydrin in absolute ethanol, and the oolour de- 
oped at 65° O. for twenty minutes. The quantities 
individual amino-acids present were estimated by 
solorimetric method‘. 
Jaing this technique, it is possible to carry out 
ys of the free ‘amino-acids not only in whole 
bryos but also in different regions representing 


London, W.C.1. June 29. 
ee ee ae ee 
Hakin, R. M. Bag, W- B. and Kavana, J. L, 

zed (1983) 


(1), 25 (1083). 
deed Zeol., 110 (1), 33 (1049). 
W. A., Proc. Soo. Esp. Biol. 
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Metabolism of Triaryl Phosphates In 
Rodents 


JoNBSIDERAHBLN interest is attached to the meta- 
ism of the compound tri-o-creayl phosphate, which 

« been shown to inhibit various esterases tn vivo 
1 which is capable of producing demyelination and 
of animals’. Pure tri-o- 


peers to be converted into an active inhibitor in 
» animal; this conversion oan also be effected by 
mibekion with liver slices # vitro’. 
(+ had been shown previously by Gross and 
»ese* that, two hours intravenous injection of 
o-oresyl phosphate into rabbite, an amount of 
sol ester equivalent to 70 per oent of the ad- 
aistered oan be recovered from the 
vstinal tract and an amount t to 50 per 
it from the liver of the ani The amounts of 
sol ester present in other tissues were too small 
be determined, although & large proportion of the 
sol ester ig later exoreted in the urinet. In our 
»rimentes we had found an active esterase in- 
aitor in the urine of rate and rabbits after intra- 
ritoneal injection of tri-o-creayl te*. This 
that the oresol esters measured by 
ogs and. Grosse might in fact be reactive derivatives 
tri-o-cresyl phosphate. We proceeded, therefore, 
examine the tissues of the rate for esterase inhibit- 
i after intraperitoneal injection of tri-o- 
gy. 
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The tissues were homogenized with four volumes 
of water, the proteins precrprtated by the addition 
of three volumes of ethanol to the homogenate, and 
various amounts of the t fluid were in- 
cubated with a l per cent solution of human serum at 
87-5° and pH 7-4 for 30 min. Under these conditions, 
extracta of tissues from normal animals fail to cause 
any significent inhibition of the peeudocholmesterase 
of human serum. However, the extraote obtained 
from the tissues sixteen hours after intraperitoneal 
injection of 1 ml. tri-o-cresyl phoephate per kgm. 
into adult male rata proved to be strongly inhibitory. 
The pesudocholinesterase of human serum was 50 per 
cent inhibited by the addition of the extract from 
0:1 mgm. fresh weight of liver or 0:03 mgm. of in- 
testine to 1 ml. of the moubation mixture. No 
significant inhibition was observed with extracts of 
brain, while the remaining tissues tested (blood, 
kidney, pancreas, spleen, lung, testis, salivary gland, 
Harderian and the remaining carcass) all con- 
tained amounts of the inhibitor, 50 per cent 
inhibition of the peeudocholineeterase being obtained 
when the extract from 3—4 mgm. of freab tissue was 
added to 1 ml. of the incubation mixture. The total 
inhibitory activity present in the tinsue extracts 
was 3-0,000 times greater than the total inbibitory 
activity present in the tri-o-cresyl phosphate whioh 
had been injected; that is, the derivative formed ın 
the animal must be at least six thousand times more 
active than the original compound as an inhibitor of 

lmesterase. Approximately 80 per cant of 
the total esterase inhibitor was located in the in- 
testinal tract, while 12 per cent was recovered from 
the liver and 8 per cent from the remainder of the 
body. These values agree fairly well with the de- 
terminations of cresol ester in rabbits reported by 
Gross and Grosse‘. 

The concentration of inhibitor in the liver a 
to reach a maximum within 30 min. after the in- 
jection of tri-o-creayl phosphate, while the concentra- 
tion in the intestine increases slowly to reach a 
maxinnmm after several hours. The hypothesis that 
tri-o-cresyl phosphate ia converted into an active 
inhibitor in the liver, excreted m the bile and re- 
absorbed in the intestine was confirmed by the fact 
that the bile of rabbits and intestinal contenta from 
rata and rabbits contain very high concentrations of 
the reactive inhibitor after injection of tri-o-oresyl 
phosphate. Appreciable amounts of the inhibitor can 
Still be recovered from the liver and intestine 7-10 
days after the tri-o-cresyl te was administered. 

The structure of the reactive derivative of tri-o- 
cresyl phosphate is not known. However, & similar 
inhibitor of serum peeudocholinesterase can be 
recovered from the liver and intestine after the 
administration of yl phosphate. Moreover, 
Bloch has reported the esterases of the rabbit 
can be inhibited tn vivo by the administration of 
tri-o-chlorophenyl phosphate as well as by tri-o- 
cresyl phosphate’. Thus it seams probable that the 
primary alteration in the structure of the triaryl 
phoephates leading to the formation of reactive 
inhibitors tn vivo is a substitution on one or more of 
the phenyl rings. By analogy with the results obtained 
with other aromatic derivatives’, we would expect 
that a hydroxyl group is introduoed into the para 
position and afterwards converted to a sulphate or 
glucuronide. 

Further examination of the urine and liver pre- 
parations obtained in the above experiments has 
revealed the presence of more than ong inhibitor. 
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The major portion of the inhibitory activity is due to 
& compound which is soluble in ether and other 
organic solvents, and unstable in aqueous solution. 
A small part of the total mhibitory activity is 
due to a compound which is poorly soluble in 
ether, and stable in aqueous solution at neutral and 
at acid pH. It w poemble that other derivatives 
may be formed in small amounts’. Further experi- 
ments on the separation of these _ compounds are 
being carried out. 

D. K. Myuns 

J. B. J. Rasa 

O. Vusaua 

A. Eme» f 

E. G. L. Sr«ows ” 
Pharmsco-therapeutic Laboratory, 

University of Amsterdam. 

OR and LiIMe, E. D., Aro. N. 


931). Hottinger, À., and B wb Cm dm 
mp gue ‘and te bioch, FE Han. Gl, AB 


, Ph.D. 


A New Difference between Live 
and Dead Spermatozoa 


Wans semen is diluted with a solution of form- 
aldehyde under certain standard conditions of pH, 
temperature and osmotic preasure, dead 
are agglutinated but living ones are not. This drffer- 
ence between live and dead spermatozoa haa been 
investigated in 108 ejaculates from seven bulls at 
a commercial insemination centre. Samples from & 
hundred of these ejaculates were used for insemma- 
tion, three ejaculates being unsurteble for imsemma- 
tjon because of low motilrby. 

The percentage of Genesee ADS in duplioate 
samples of each ejaculate was estimated in smears 
stamed with ni in-eosint. The stammg solution 
(pH 7-2; A, — 0-54°O. + 0:02° C.) was used at 
37° 0. Details of the composition of this new solu- 
tion and of the buffered formal-saline used here will 
be published elsewhere. Duplicate samples of each 
ejaculate were fixed in a buffered isotonic. solution 
of godrum chloride (pH 7.0; A, — 0:53° OC.) with 
added formaldehyde (6 per cent formaldehyde), by. 
adding one drop of semen at 37° C. to each of two 
tubes containing 8 ml. fixative also at 387°C. After 
fifteen minutes incubation at 87° O., the samples were 
allowed to oool to room temperature. 

Measurements of the percentage of dead (eoamophil) 
spermatozoa and of the degree of agglutmation were 
made after a vanable period (up to two weeks), 
following treatment of the le. The number of 
dead spermatozoa in a total of a hundred was counted 
on each of two slides. The degree of agglutination 
was goored on a unit acale of 1 (mmimal agglutination) 
to 4 (maximal agglutmation). The samples were 
shaken and scored by visual assesament of agglutina- 
tion using tranamitted light. The percentage- dead 
and’ the agglutination score were estimated. inde- 
pendently by different observers. 

The relationship between percentage dead sperm- 
atozoa and agglutination score was examined by 
regresaion ‘analyms. The mean percentage dead 
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spermatozoa, was used as one variable, and the œ 
bined agglutination scores for each sample pair 
the second variable. The analysis was made 
Dr. R. O. Campbell, Agricultural Research Cow 
Unit of Reproductive Phymology and Biochemisi 
Cambridge. 

A highly gignifloant relationship (p < 0-001) 3 
found between percentage dead spermatozoa i 
agglutination score. The mean percentage of d: 
spermatozoa for all samples was 16-7 (range 35—85.: 
the mean agglutination score for all les was 
(range 2-8). The mean percentages of spe) 
atozoa in the three ejaculates discarded as unfit 
insemination were 65-0, 40-0 and 89:5; the œ 
bined agglutination scores were 8, 6 and. 9. 

This difference between lrving and deed oella d 
not seem to have bean noted before and it may thr 
fore be of some fundamental interest; but, at 
moment, we are More concerned with the follow 
practical implications. In 108 samples of bull ser 
which, with three exceptions, were judged to 
m for insemination, there was & pronoun 

rium the proportion of dead spe 

of agglutination after treatm 

of f Qo infe formaldehyde. A relationahiz 

known to exist between the fertilizing capacity 

bull samen and ita content of dead spermatoro 

the lity of spermatozoa by formaldeh 

may therefore be a simple and useful ortterion of 
fertilixing capecity of bull samen. 

We wish to thank Dr. R. Aschaffenburg, Natio 
Institute for Reasearch in Dairying, Reading, t 
Lord Rothschild, Department of Zoology, Univer: 
of Cambridge, for measurements of the freezing po: 


af some of the used, and Mr. J. A. Mc 
Avonaroft Oattle Breedera, Ltd., for facilities. 
J. L. Hanoom 
Agricultural Research Council 
Institute of Animal Physiology, 
I. G. Ssmaw 
Ministry of Agrioulture 
Veterinary Investigation Bervice, 
Bromsgrove. 
March 28. 
Hancock, J. L., and Rothschild, 
i Tot, 90 44 (1988). ERA 
1 Bishop, M. W. E, B. C., Hancock, J. L., and Wal 
J. Agric, Sa, a tT (1066). m 


Biochemical Mutations in the Crucifer 
Arabidopsis thaliana (L.) Heynh. 


Tux photoaynthetio flowering plante possese 
greater capacity for synthesis of orystelloids than : 
other group of organisms. Their complete exogen 
requirements for growth consist of only fourt 
elementa and the two compounds carbon dioxide t 
water. No intact flo plant, with the except 
of those lacking chlo: I, hag been shown 
require any organic compound apart, of course, fr 
carbon dioxide. I have now attempted to exam 
plant biosynthesis by the ‘mutational block’ meth 
which has been of great success in the analysis 
metabolism in haploid micro-organisms. 

Selection of mutants deficient m essential synthe 
oan only be carried out satisfactorily under asez 
conditions, 80 & necessary prerequisite is an adequ 
method for the sterile culture Vic end 
this respect the suitability of the experimental pl 
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ine 16 mm. x 180 mim. 
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ritical, and a search was made for small rapidly 
wing planta with certain other necessary attributes. 
7 is thaliana (L.) Heynh.!, a small crueifer 
a & short life-cycle (28 days), & low chramosome 
aber (n — 5), and & high seed output, fitted the 
lirementa reasonably well. In culture, the plants 
w well on 5 ml. of medium in ordinary test-tubes 
. flowered 18-14 days after germination. The 
lium, solidified with 0-6 per cent agar, contained 
y the minerals of Knop solution and chelated trace 
nents. Seeds were sterilized in hydrogen peroxide 
| ethanol (1: 1), & method recommended to me by 
J. Harris, and transferred to the agar medium 
h $ platinum loop. After a 24-hr. cold treatment 
ensure uniform germination, the cultures were 
æd in a growth chamber maintained at 25° O. and 
ut 800 ft.-candles light intensity. 
"lanta may be grown on a large scale in Petri dishes 
taining pure celulose and mineral nutrients. 
itamination was avoided by packing the space 
ut the lid with cotton-wool pretreated with 
yl-pyridinium chloride. The inner surface of the 
may be treated with ‘anti-dim’ to prevent water 
denaing in large drops and reducing the available 
tb. When tho planta entered the i 
we, the Petri dish lid was removed to allow 
igation of the flower stalk, flowering and seed- 
ing. Fifty plants may be grown to maturity in 
h Petri dish. 
The ired mutatians were induced by X-irradia- 
13 (6,000 r., 180 kV.) of seeds, and isolated by 
kin acc Nace poe (AN ad ya ge eke 
mically defined medium. 110 X, families, 
mty-seven. mutanta have been isolated, nine of 
ee being lethals. : 
Jne mutation, inherited as a simple reoeemive, 
ders the plant incapable of synthesizing thiamine. 
ttant plants have mottled cotyledons, and the 
leaves are white or have chlorophyll only 
the tipe. The blook in synthesis, however, is not 
solute, for after a lag in growth, which increases 
aga d DOn peep a MEG 
ame green again resume growth. All plants 
| ab temperatures above 27° O.; but at 20? C. only 
LO per cent show any deficiency symptoms. Irre- 
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that the coupling of derivatives of pyrim- 
idine and thiazole to form the thiamine molecule 
is blocked. 

Another recessive lethal mutant, although green, 
has cotyledons which show early ion and 
the plant dies at the two-leaf stage. supplied 
with coconut milk, this mutant will grow slowly and 


` eventually flower. Its specifico requirements have not 


yet been identified. 
Three of the lethal mutations prevent the formation 
sh apr from proplastids. Their effecta are appar- 


photoaynthetio mechanism, for the planta abow no 
growth response to added sucrose. The formation of 
chlorophyll is prevented in yet another mutant; but 
deficient planta will grow slowly and form flowers if 
sucrose is supplied in the medium. The three remain- 
ing lethal mutants have green cotyledons but produce 
only one pair of very small pale-green leaves. They 
resemble phenocopics obtained with specific amino- 
acid po be but no supplement has been 
found t will improve their growth. 

It is to be that many mutations blocki 
metabolism be eliminated by the sieve of 
proceanes and the formation of non-diffusible sub- 
stances necessary for embryo growth will probebly 
not be detected in the X, generation. Biochemical 
genetics in fl ing plants is therefore likely to be a 
more restricted than its counterpart in the 


micro-organisms. 
A detailed description of these i will be 
published elsewhere. I thank Prof. . G. Catcheside, 


in whose laboratory this work was carried out, for 
helpful criticiam and advice ; Prof. F. Laibaoh, of 
Frankfurt-am-Main, for seeds of Arabidopsis thakana 
and for advice; and the Commonwealth 
Scientific and Industrial Research Organization for 


the award of a studentship. 
J. LANGRIDGH 
Genetica t, k : 
University Adae. Ma 16. 


1Talbach, F., Bot. Arckis., 44, 430 (1945). 
1 Retnholx, H., Fiat Report Xo. 1006 (1947). 


A New Technique for the Study of 
Chromosomes of Palms 


Tum study of the chromosomes of palma has 

always been considered very difficult, as 18 clearly 
evidenced by the lack of data on a large number of 
genera!. Even where the number of chromosomes 
has been recorded, the details of the structure are 
unknown. 

In recent years, the use of ẹ number of pre- 
treatment chamicels* has solved to a great extent 
the problem of karyotype study. But all these are 
of limited application, appropriate only to certain 
groups of plant; none of these methods when tried 
on palms proved to be of any use. 

In the study of the cytology of i palms 
whioh has been undertaken in this tory, & 
number of alkaloids were tested for the fixation of 
their chromosomes. With one of the alkaloids, 
namely, meoulne (a derivative of Aesculus Mppo- 
casamum), excellent results were obtained. ta 
application in chromosome anslyms appeara to have 
solved this long-standing difficulty. 


- 





Freshly out root-tips were treated for different 
intervals of time at various temperatures, prior to 
treatment for & few seconds in a mixture of 2 per 
, cent aoeto-oroein and N hydrochloric eoid (9:1). 
Then the tips were smeared in 1 per cent a&oeto- 
- oroein. Excellent resulta could be obtained if the 
tips were treated in a saturated solution of seculine 
in water for twenty-four hours, the first two hours 
being at a temperature of 2°-4° C. and the remainder 
of the period at 12°-18°O. After treatment, the 
tips were heated in the dye-acid mixture mentioned 
above and stained in oroein- in the usual way. 


Application of uniform and sufficient during 
smearing was very necessary for abo ecules, 

The chromosomes come out well scattered: with 
constriction regions distmotly olarifled (Fig. 1). So 
far, &bout thirty species of palma known to be diff- 
cult of analysis have been tried, and the technique 
proves to be effective in all. 

The effect of the treatment appears to be prin- 
cipally a change’ in the plasma viscosity, as suggested 
by Sitalfelt in the case of oxyquinolme*. Further, 
we believe, from the results obtained with a number 
of chemicals‘, that swculino to some extent brings 
about a coagulation of protein—a process which is 
finally completed by treatment in the dye-acid 
mixture. Fixation is thus to be attributed to both 


these steps. 
A. K. SHARMA 
B. K. SARKAR 
Cytogenetios Laboratory, 
Department of Botany, 
University of Calcutta, 
. Calcutta 19 
March 19 
1 Janaki- Atlas of 
hit Ammal, “Chromosome Flowering 
8 P. N., and P., Stain Teoh., 1054). 
ace eb ARIA prs 
Mookerjoa, Arohana, n 6, 52 ma i 


* Tjlo, J. H., and Levan, A., Anal. Betas, Bep. Auis-doi, R, 11 (1050). 
t Sharma, À. K., and Mookerjea Archana, Steen Teoh., 90, 1 (1055). 


Hypoma mia In Dairy Cattle and its 
Possible Relationship to Ruminal Ammonia 
Production 

Tau highest moidence of hypomagnessmia in dairy 
cattle occurs in the first few weeks of the spring grazing 
which follows the winter stall-feedmg period. Some 
factors which influence ita incidence at this time and 
methods for ita control have been studied at this 
Institute for several years}, Recently, we have 
investigated the changes in blood compoartion, rumen 
fermentation and mmeral metabolism caused by the 
transfer to grazing or the feeding of cut spring grass 
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that does not arise fi 
of magnesium.- We have fo 
that the excretion of magnesium in the urme of 
oow is markedly and rapidly reduced with the cha 


PUER ide sel iweding period, end. Ib d gener 


days; while in another, the initial daily excret 
of 1:5 gm. fell to 0-1 gm. over the same per 
There waa a concomitant fall in blood serum m 


level in both animals from more than 3 

100 ml. to about 1 mgm./100 ml, If ua fal. 
intestmal absorption, as observed by MoCanoe : 
Widdowson’ in humans, it would indicate that 
Tuminants the magnesium of ing grams has. 
unusually low availabjhty. Garner? shown. til 
$^ vtiro, the action of rumen mioro-organisms i 


absorption of magnesrum. ~« 

Among the observations made in our rumen stud: 
a highly significant one, we feel, has been à rise 
the ammonia content of rumen liquor, on the tran 
to grasa feeding, to & continuously high level of « 
60 mgm./100 ml. In contrast, under winter st 
feeding egnditions, a general level of 10—20°mgm./: 
ml. was found, with peak values of 80 mgm./100 ; 
for short periods after feeding. That ammonia p 
duction on grass was abnormally high was a 
reflected by the of ammonia in jugu 
blood, up to 0-3 mgm./100 ml. bemg observ 
indicating that the capacity of the liver for the « 
version of portal blood ammonia to urea had be 
exoeeded. 

In view of these observations, an attempt was me 
to influence the absorption of magneerum in cat 
receiving & hay and concentrate ration by the ad 
tion to the rumen, vis a fistula, of ammonn 
acetate and ammonium oarbonate. The da 
addition of 1,250 gm. or more of these salts per c 
for a period of four days produced ruminal amma! 
lv sercpacable Wah chess oheetved on pum a 
Smaller additions had no effect. The reduction 
magnesium excretion was accompanied by & fall 
the serum magnesium from 2-5 to 2:0 mgm./100 1 
In view of these observations, we feel justified 

ing that h 


high ruminal ammonia p 
duction. The mechanism is not understood; | 
ib 18 feasible that ammonia may pass in quant 
from the rumen to the small intestine, where an int 
action between ammonia and magnesium abeorpti 
could take place. : 
The marked differance in swards in their abil: 
to produce hypomagnessmia, and the spontanec 
recovery in serum magnesium levels of cattle as t 
grass matures and the nitrogen content falle, mig 
be explained, at least in part, by the critical nati 


: 


no. aas August 6, 1955 


the ruminal level. esta Ad ue 
igneemmnia in dairy cattle grazing a given 
wld be determined by the animals edit dni 
serves of magnesium at the end of the winter feeding 
riod, and by the level of their daily requirement. 
This series of studies, involving field-trials, balance _ 
periments and studies of rumen digestion, is being - 
ntinued. 
We gratefully acknowledge the collaboration of our 
lleaguea & this Institute in this work. 

M. J. Haan 

J. A. F. Roox 
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ational Institute for Research in Dairying, 
University of Reading. 
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Ear Formation in Timothy Grass (Phleum 
porn) following Vernalization and 
hort-day Treatments 
Iw many perennial grasses of temperate regions, 
posure to low temperature has proved to be a 
oemsery condition for the attainment of the repro- 
(olive phase. After vernalimation, flowering may 
our directly in response to long-day conditions in 
me grasses!, or after initial treatment with short 
ye- followed by transfer to long photoperiods m 
hers**. The precise requirements of timothy grass 
‘ve 80 far remamed unknown, except that it flowers 
long days‘ and that sprmg sowings may lead to 
r formation in the same year*. In view of the 
ronomio importance of the plant, some clarifloation 
speared desirable. 
Two similar experiments were conducted, one in 
58, the other in 1964. In the first year, seed of 5.48 
nothy, after being vernalized according to the, 
sthod of Purvis and Gregory* for 8, 6, 4, 2 or 
weeks, was sown in soil on April 10. Immediately 
germination one-half of the seedlings in each 
atman was exposed long-day conditions ex- 
nded to sixteen hours artificial illumination, 
aile the other half passed through an initial phase 
four weeks in short days (eight hours). At the 
d of this period, both seta of planta were trans- 
anted into pote and placed in a latin square design 
t of doora under natural day-length conditions. In 
54 the experiment was carried out in the same 
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Table 2. NUMBER OF HARS YRODUCND PER Purr 
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2 except that vernalization treatmenta of 10, 8, 

4 of 0 weeks were given, after which the seed was 
sown on April 12. 

Records of ear emergence on the main stem and 
the first three tillers were kept. The mean number 
of days to ear emergence on the main stem are given 
in Table 1. 

In both years ears were produced under all treat- 
ments, including non-vernaliration followed by long- 
day conditions from germmation. "Analyses of vari- 
ance showed no significant differences with vernaliza- 
tion and day-length treatmente in the time taken to 
ear emergence during 1958. In 1954, vernalization 

to have had some influence, just significant 
at the 5 per cent level The effect was, however, 
not consistent with increasing length of treatment 
and oan scarcely be said to indicate a response to low 
temperature. No difference with day-length treat- 
menb was apparent. Similar relations held if leaf 
number was taken as a measure of time to oer 
emergence. Hanson and Sprague’ have shown that 
the time taken to drfferentiation and ear emergence 
in timothy varies only alightly with temperature dur- 
ing an initial four weeks of short days, but depends 
mainly on temperature oonditions during the lorg- 
day period. 

During 1958 long-day treatment resulted in a 
significantly greater number of ears per plant being 
produced. This was an effect of increased tillering 
under these conditions, as shown by covariance of 
ears on number of tillers. Varnalization had no effect 


in 1953, but in the repeat experiment & ificant 
difference (p < 0-05) occurred, due apparently to an 
unusually high figure for one treatment. There was 


no indication that increasmg exposure to low tem- 
perature or short-day conditions had led to greater 
ear production. Evidence that ear-bearing capacity 
of successive tillers is not entirely controlled by day- 
length will be presented elsewhere. 

Since neither seed vernalization nor mutial short- 
day treatments had any consistent effect, the oon- 
clusion seems warranted that timothy grass does not 
normally require low-temperature exposure or short- 
day induction for the production of mflorescences. 


R. H. M. Lixam 
Grassland Research Station, E 


Hurley, Berke. 
Maroh 29. 

1 Cooper, J. P., J. Fool., 48, 521 (1954) E 
"Gardner, F. P., and Loomis, W. H, Pieni Phys., 96, 201 (1953) 
* Peterson, M. L., and Loomis, W. H , Pieni Phys., 94, 31 (1049) 
‘rans, M. W., and Allard, H. A., J. Agr. Res., 48, 571 (1034) 
+ Purvis, O. N., and Gregory, F. G., Ann. Baot., N.S., 1, 560 (1937) 
' Hanson, å. å., and Sprague, V. G., Agron. J., 459248 (19063) 
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Charge acquired by Powdered Salts 
` . on moving over Metal Surfaces 


Own of the common prmarples of contact electrifica- 
tion 18 that considerable electrification &ocompaniee 
the relative motion of two surfaces only if one or 
both of them has & low electrical oonduotivity. 
Dealing with the electrification which oocurs when a 
powder or sand flows down an inolmed earthed metal 
surface, Hudson! has shown, by an indirect method, 
that & typical insulator (mroon sand) acquires a 
much larger charge than a semiconductor (rute sand), 
Hudson’s findings were confirmed by measuring 
directly the charge acquired by theee sands from 
various lengths of an earthed aluminium chute. 
Fig. 1 shows the results for sands of ll4u average 
particle size. 

The attainment of a limiting charge by the rutile 
is attributed to the establishment of a balance 
between the action (the nature of which 18 
still obecure*) and a recombination of the separated 
‘charge caused by leakage due to the conductivity 
of the rutile’. The absence of such leakage with 
insulator particles allows the extended accumulation 
of charge, as found with zircon sand. Similar be- 
haviour was found when the electrifoation was tested 
of glass microspheres in various states of preparation 
with respect to adsorbed moisture. Dry microspheres 
(1144 average diameter) gave & pattern like curve 
A, normal ones & curve of intermediate shape, 
while microspheres abnormal adsorbed 
cendi ee shape as B (of. 
Peterson‘ working with atmospheres of different 
humidities). 

Orystals of the common salts not only have an 
appreaable bulk oonduotivity at room temperature’, 
but ordinary specimens possess, in addition, surface 
ieee due to adsorbed moisture from the 

. Conductivity testa showed, for example, 
that powdered sodium chloride has a much higher 
order of conductivity than either rutile sand or moist 
glass microspheres. It might therefore be supposed, 
a priori, that the charge acquired by powdered salta 
would reach a small maximum after a short traverse. 
Quite the reverse waa found experimentally, for, ag 








114-& xiroon and rutile sande 
Fag. 1. Cargo asane T, 4-2 (4) (8) 
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Fig. 2 shows, powdered sodium chloride (211y ave 
age particle size) was electrified intensely by t: 
aluminium chute, and the accumulation of char 
with distance showed almost no sign of falling a 
despite the high conductivity of the galt. Other ior 
compounds gave annular resulta, both negative a 
positive electrification being found with differe 
compounds on various metal chutes. The effect 
removing the moisture film from powdered sodiu 
chloride (by evacuation for two hours) was to mal 
it acquire & much smaller charge from the alummiu 
chute, namely, + 5-1 e.s.u. per gram from a 120-a 
traverse compared with + 26-4 acquired by the sa 
before evacuation. 

The magnitude of the tribo-eleotrio effect display: 
by salis on metals shows it to be an rmmporte 
electrokinetic phenomenon. The rule that hy 
conductivity leads to only slight electrification 
clearly disobeyed. Further experimental work, whic 
is being prepared for publication, suggesta that th 
is due to 10n transfer bemg the governing factor : 
electrification, whereas the rule has been based c 
systems involving predominantly electron transfer. 

I wish to thank Prof. M. B. Donald for his mtere 
in, and enoouragement of, this work, which we 
carried out at the Ramsay Laboratory, Universit 
College, London. The South African Council f 
Scientific and Industrial Research provided finanau 
assistance, and Meears. British Titan Products, Ltd 
gave the mineral sands used. 


B. A. Cooxa 
National Chemical Researcb Laboratory, 


Oounoil for Scientific and Industrial Research, 
Pretoria, South Africa. 


May 21. = 
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Thermal Expansion of Coal 


HH physical properties of coal have not yet been 
Tee studied. Consequently, proposed models 

structure cannot be tested nor apparently 
flicting experimental observations reconciled. We 
ocate that &ocur&te measurement of such pro- 
des of coal as the thermal expanmon, electrical 
ductivity, and response to mechanical stress 
ald be made concurrently with chemical and 
sical researches which seek to elucidate the 
.oture of the material in increaamgly speciflo 


ng. ] 
ooordingly, we have made preliminary measure- 
its of the coefficient of thermal expansion of a 
ted range of British bnght coals in a direction 
allel to the bedding plane and normal to the main 
bt over the temperature range 77°—298° K. 
banges in the length of small coal lumps have 
a measured by a capacitance method which has 
o chosen as sufficiently accurate and convenient 
he first instance. The condenser assembly consista 
à fused quartz plate upon which reete a short 
nder of the game material bearing the upper con- 
ser plate, a circular copper disk 80 mm. in 
neter with three lugs. Resting upon the quartz 
i end within the cylinder is a disk of copper upon 
ah stand three like coal speomens supporting 
lower condenser plate. The whole assembly ia 
tained within & vessel which oan be evacuated 
. chilled. The coal „aro cut from bright 
ain in the form of tetrahedra 10 mm. high the 
es of which are parallel to the main cleat. We 
' not yet measured the coefficient of thermal 
anmon parallel to the main cleat or normal to 
bedding plane. The capacity change resulting 
n 8 change in the temperature of the coal specimens 
in these been measured by a com- 
‘cial instrument in which the incremental capacity 
be caused to occupy the whole of the measuring 
le. 

‘he measurements relate to dry coal, the specimens 
ing been exposed over magnesium perchlorate 
thirty-six hours before use and the vessel oon- 
ing the complete electrode assembly maintained 
.0-: mm. mercury for the twelve hours before the 
oduotion of nitrogen, (15 mm. mercury) in reedi- 
; for initial measurement and chiling. The 
arvations made have included the change in linear 
ensior on chilling from room ture to 
K. and, using a series of refrigeranta, during 
SUAE TURIS that tempereture to room tempera- 


"ur resulta for four ‘British bright coals, including 
wnple of anthracite ( e D), are in Table 1. 
se supplement the few lished. values of which 
are aware, namely, 20-78 x 10-* for anthracite! 

42 x 10* for a low-rank bituminous oocal! 
bon content 82.0 per cent dry mineral-free 
s). 


3 1. OONFFICIANT OF HIPANSION IN THE BEDDING PLANE OF 
BarcH? COAL (x 10~) 
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The. mean values for the full temperature range 
are probably accurate to + 2 x 10-*. The error in 
the valuea ascribed to intermediate temperature 
ranges may be somewhat larger. We are aware of 
imperfections m both the method and the D 
These we hope to reduce. Nevertheleas, valuee 
stated are sufficiently accurate to be useful. 

The between the observed values for 
the three bitummous coals (4, B and O) suggests that 
the differences in the arrangement of solid and space 
which are consequent ypon the change im rank from 
low-rank non-oakmg to ooking coal have been almost 
offset by changes in the properties of the solid. The 
wide range in the values obtained with two sets of 
anthracite specimens (D) reflecta the anisotropy of 
the material. 

We do not doubt that if such data had been avail- 
able a few years ago the inappropriate over-ai 
tion of such a model for coal as that of Bangham* 
would quickly have been apparent. 

We hope to continue our measurements with 
moreasing accuracy and completeness. 


a albe areas 
Fuel dustries with Metallurgy, 


University, Leeds 2. 
Maroh 25. 


“Present address: South Hestern Gas Board, Katharine Street, 
Oroydon, Surrey. 
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* F-Centres in Metaphosphate Glass 


A NUMBHA of investigators! have shown that glass 
on exposure to radioactive and X-radiation becomes 


. coloured. Sheline, Sharp and Árner* suggested that 


this may be due to F-centrea similar to those pro- 
duced in alkali halides when bombarded by X-rays 
and cathode rays. ‘Yokota? found that F-cantres 
could be created in fused silica and «-quartz by 
X-irradiation. He further showed that alkali silicate 
and borate glasses become coloured on X-irradiation 
due to formation of F-centres‘. Prribram* showed 
that F-oentres could also be created in borate glass 
by 8- and y-irradiation from radium. 

I have found that F-centres can be produced very 
easily in metaphosphate glass by X-irradiation from 
These meta- 


dihy: ie in a platinum tray at 900° O 
for 1 hr. Variation in the composition of the 
erepti e 
dihydrogen phosphate and disodium hydrogen phos 
phate, ee foe ae didn ee 
and ammonrum dihydrogen phosphate. In the flrst 
case, sodium was in excess of the stoichiometric oom- , 
position, while in the second case phosphate radical 
was in exoees, ammonia dise during heating. 
Composition, own God aise vee Gee 
wide range, for metaphosphate glass with higher 
sodium content tended to crystallize out rather 
quickly. 

Absorption spectra measurements were carried out 
with glaas plates (0-8 mm. thick) in & Beckman 
spectrophotameter model DU. The irradiated glass 
system showed two peaks in the visible region at 
510 mu and 490 my respectively, and dhe in the 
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ultra-violet region at 840 my. With increase in sodium 
concentration in the glass, the intensity of absorption 
in the visible region increased, with slight shift 
towards longer wave-length, but that in the ultra- 
violet region was more or less unchanged. 

These facts indicate that the visible band is due 
to electrans tra. at negative ion vacancies, and 
tbe ultra-violet d is probably due to trapped 
holes at positive ion attes. the absorption 
spectrum of metaphosphate with those of borate and 


geen, j 

raa ee wo that metaphosphate glasses 
in which aluminium, barium, silver, etc., have been 
dissolved can be used as dosimeters for y-rays by 
their radio photolumineeoenoe. This phenomenon can 
be explained as the production of F-centres, and 
Sokalman attributed this 40 the actigating nffaanee 
of the added metal present in the glass. The present 
communication shows that F-centres can be produced 
very easily without these activators. 


help. 
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Effect of Chelating Agents on Hetero- 
geneous Catalysis © 


Chalk and Smith! have recently reported tHat the 
autoxidation of cyclohexene, catalysed by dissolved 
heavy metal soaps, is accelerated by chelating agents. 
It has been discovered in this laboratory that chelat- 
ing agenta may also increase the rate of autoxidation 
which is heterogeneously oetelysed by metallic 


“Rho rato of oxygen absorption by transformer oil 
was compared with that by transformer oil containing 
0-25 weight per cent of chelating agent, both in the 
presence and &beenoe of solid copper. The chelating 
agents used were a,a’-dipyridyl, disalicylal ethylene- 
diamine, and ‘Versenes’ 123, 128a and 128b (the 
‘Versenes’ are commercial, oil-soluble chelating agenta 
and are reported to be amino-acetic acids substituted 
with long alkyl charms). 

Oxidation teste were carried out by placing 10-ml. 
samples of the oil in Sligh flasks, fillmg the flasks 
with oxygen to a pressure of about 800 mm. mercury, 
and connecting each flask to a manometer. The 
course of the autoxidation was followed by measuring 
the decrease of preasure while the flask was kept at 
120° 0. The copper catalyst used consisted of 85 
turns of No. 18 electrolytic copper wire wound on & 
0-21-in. diameter mandrel. The transformer 
oil used was not entirely free from traces 
of heavy metals, since analysis revealed 
that it contained 0-1—0-2 p.p.m. of dissolved 
copper. © 
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The resulta shown in Figs. 1 and 2 confirm the. 
that chelating agente will accelerate homogene 
autoxidation and also show clearly, particularh 
the case of a,a’-dipyridyl, that they may 
accelerate the heterogeneously catalysed reactia 

It will be noted that, for several chelating age 
the addition of the chelating agent to oil in oon 
with solid copper results in an induction perio 


‘several days before rapid oxidation commen 


Thos, although these materials are powerful : 
oxidants for heterogeneous catalysis, if observat 
are confined to the initial stages of the reaction, 1 
will a to be antioxidants. . 

I'am indebted to the Alrose Chemical Comp 
for a sample of disalicylal ethylenediamine am 
the Bersworth Chemical Company for sample 
their ‘Versenes’. 

Aran Dona 


1 Chalk, A. J., and Smith, J. F., Netwre, 174, 801 (1054). 


A New Group of DDT Synergists 


Ix a study of the influence of structural variat 
on the insecticidal activity of DDT, the du 
(triftuoramethyl)-oarbinols 


CN | 


O—OF, (X=H, F, Ol, Br, OOH,, O0,H,, OH, 


x ba i 


vo, 475 August 6, 1955 NATURE . » 207 


€ been prepared by reaction between ethyl 


uoroacetate and the appropriate arylmagneeium 
mides; the dinitro-derrvative has been synthesized 


icidal potency of the new compounds was praotio- 
' nil, only the p-dichloro-oompound. exhibiting a 
ht activity. 

arvicidal testa were somewhat more satisfactory. 
' these testa the contact toxicity for reset 
ne of Musca vicina Marg." was 


compared with 
t of -benzene hexachloride and di-(p-chloro- 
yl) tosthy leathinol the of normal 
»æ and adults emerging the larve was 
ermined (Table 1). 
Table 1 




















Che above carbinols have, however, proved to be 
sellent gynergists for DDT. Benzene solutions of 
YT and the synergist were topically applied (micro- 


IT tó l/ without decreasing the effect) observed. 
' strain .4 are shown in Table 2. 
Hor strain B all these figures were approximately 
4 times higher. Oomparison "with some of the moet 
ive synergists known’ show thet di-(p-ehloro- 
enyl)- (trifluoromethyl)-oarbinol is 2:5 times more 
sivo than di{p-chlorophenyl])-methyloarbinol, 2-0 
ieg more than di-(p-chlorophenyl)-methyl chloride 
d 1-5 times more than 1,1-di-(p-ehlorophenyl)- 


Tho olose structural analogy between DDT and 
most potent is n Adopting 
> theory of the m of action of thé inseoticide 
nich has recently been proposed by Gunther e£ al.‘, 
e may assume that the mynergists occupy pre- 
entially the site at which DDT is metabolized and 
xreby inactivated. The synergista would thus 
vent the inactivation reaction and appear to bear 
3 same relation to the insecticide as an anti- 
‘tbabolite to the normal metabolite. Similar theories 





of ‘competition by displacement’ have been 
for the phenomenon of synergism by Perry et al.*, 
and by Speroni and oo-workers*. 
' Exwsr D. BARGMANN . 
Scientific Department, 
Israeli Ministry of Defenoe. 
A. B. TAHORI 


1 Kalnexzyner, A., Router, B., and Bergmann, B D., J. Amer. Chem. 
Soc. (in the ] prem). 


EC ANN and Levinson, Z. H., Riv. dı Pereseitol., 15, 57 

* Maroh, BR. B., Metoalf, B. L., and Lewallen, L. L., J. Econ. Entomol., 
45, 851 (1962). 

1 Gunther, F. A., Blinn, R- C., Carman, G. H, and Motealf, B. L., 
Arok. Biochem. Dvopkys. ( a 


L Mattson, A. W, and Buckner, B. J., Biol. Bull., 10 
Perle (i065). * 


f Flaco, Oe banti, Go and Perl, Iu, Ontos ree 


Ester Groups In Lignin 


THs main high-moleoular phenolic constituent of 
woody plant tissues, lignin, 1s partly soluble in neutral 
organic solvents. The methanol-soluble fraction 
known as ‘native’ lignin generally shows an ultra- 
violet absorption spectrum with strong end-abeorp- 
tion and weakly resolved bands at 280 and 350 md. 

The native hgnin from sugar cane differs from 
other lignin in this respect, havmg a distinctive 
ultra-violet absorption spectrum (Fig. 1). This has 
been attributed to the presence of substituted 
p-bydroxyphenylketone groups’; but it has now been 
shown that these distinctive absorption bands are 
due to the presence of p-hydroxycoinnamio ester 
groups. This is only the second time that ester 
groups have been reported in a lignin (of. ref. 8). 
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Whereas in aqueous 0-01 N sodrum hydroxide the 


absorption spectrum of sugar cane native lignin is ` 


unchanged for many hours, ın N sodium hydroxide 
the absorption maximum at 355 mu moves to 830 mu 
over & period of about four hours, and a 

Blower process regulis m replacement of the two 
maxima at 800 and 380 my. by a amgle maxmum at 
290 my (Fig. 1). p-Hydroxyoimnamio acid (88 mgm.) 
wads isolated from a solution of lignin (800 mgm.) at 
the end of the first process of transfarmation m 
alkali, by acidification, extraction with ether and 
recrystallization from water. The acid was further 
purified by vacuum sublimation (melting point 
211—212° decomp., reesed on admixture with 
an authentio le. ound: C, 66:3; H, 5-2; 
oalo. for C,H4,0, : O, 65-9; H, 4-9 per cant). 

The initial transformation of sugar cane native 
lignin in alkali is paralleled closely by the hydrolysis 
of methyl p-hydroxycinnamate (absorption maximum 
at 853 my in dilute alkali), suggesting that a similar 
ester linkage is present in the lignin. The later stage 
of transformation in alkali recerves & tial explana- 
tion in that p-hydroxycinnamio maid dedotüposed m 
N sodium hydroxide to give a single absorption band 
at 290 mu. gepor chromatography of the ether 
extract at the of the initial stage of transforma- 
tion showed the presence not only of p-hydroxy- 
ainnamio acid, but algo of small amounts of p-hydroxy- 
benzoic acid, vanillio acid, syringio acid and ferulio 
acid. 

Native lignins from wheat straw, Douglas fir wood 
and horse chestnut wood were examined for oom- 
parison. Only with wheat lignin does the absorption 
spectrum show appreciable hydrolytic transformation 
in N sodium h xide, and paper chromatography 
of the ether extract ahowed the presence of p-hydroxy- 
cinnamio acid and ferulio acid, ‘accompanied by traces 
of vanillio acid and syringio acid. Douglas fir lignin 
yielded traces of p-hydroxybenzoio acid and vanillic 
acid; horse chestnut lignin yielded traces of vanillic 
acid, p-hydroxyoinnamie acid and ferulio acid. 

The infra-red spectra of these lignins in the region 
5-5-6-5u provide additional evidence for the presence 
of ester groupe in two of tham. The absorption banda 
in this region are given in Table 1. 


Table 1. PORPHQN OF IKFRi-RED ABSORPTION Bumps (em.-) 


Tignins 
cane 1,005 1,662 1,021 1,597 1,585 
straw 1,645 1,012 1,590 1,587 
fir 1,057 1,01 1,580 
Horse chestnuts 1,000 1,500 1,584 
Model substances 
Methyl p- 
1,604 ex 508 1,581 
hyd ? 1,660 : 1,011 a Res 
e 600- 
8 : 4-Dimeth- 
al 1,661 1,611 1,588 1,575 
Vanillin 670 1,586 
Mer T ie 1,588 
6 ' 
1,057 1,501 1,584 


The bands at 1,695 and 1,697 cm.-! in sugar cane 
ligam and wheat straw lignin can be allocated, by 
compari with methyl p-hydroxyoinngmate, to 
ester-carbonyl stretching vibrations. Likewise the 
bands at 1,807-1,662 om.~! in the lignins are prob- 
ably due to aldehyde or ketone stretching vibrations. 
The spectra were obtained with’ a single-beam 
spectrometer using 10 per cent and 7 per cent solu- 
tions of hgr&ns and model substances respectively, in 
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dioxan. A thickness of 0:01 mm. of solution 
used and the band of dioxan at 5-8. was elimme 
by subtraction. 

It appears from the nature and distribution 
ester residues in these cases that ester residues 
attached to pre-formed lignins, and so do not th 
light on the basic structure of these substances. 

This work forms .of the programme of 
Food Investigation ion of the Departm 
of Scientific and Industrial Research. 


^ 


D. O. C. Surra 
Low Temperature Research Station, 
Cambridge. 
March 28. ] 
* Present address: Chemistry Department, University, ] 
aheater 18. : AT 
1J H. J., Teoh. Amoo. Papers, Teoh, Asoo. Pulp and P 
, 88, 811 (1040). 


1 de Btovens, G., and Nord, F. F., J. Amer. Okem. Soo., 78, 305 (1i 
* Bmith, D. 0. O., J. Chew, Soo. (In the preas). 


Colorimetric Determination of Micro 
Quantities of Calcium . 

Tua reaction of murexide (ammonium purpura 
with oaloium ions to give the colour-change pur 
to red haa long, been known. It waa recently stud 

ically in detail by Schwarzenhe 
and Gysling?. As a result of this work, Oster 
and Rinok’ proposed a method for the oolorimei 
determination of calcium. They chose to work 
pH 6-2, where the colour is very stable. We h: 
found, however, that if the determinations . 
carried out at pH 11:0 (using potassium or sodi 
hydroxide), the colours are sufficiently stable | 
appreciable change in 15 min.) to be readily | 
termined, while the sensitivity of the method can 
increased at least fifty times. Thus, quantities 
calcium in the range (0—8) ugm./10 ml. can be read 
estimated. At pH 6-2 the method is quite insensit: 
over this range. | 

The murexide ‘solution was prepared fresh da 
and contained 20 mgm./l ` 

The red colour due to the calcium was determur 
against distilled water on a Hilger Spekker &beorpt 
meter using the Ilford spectrum blue-green filter ? 
608 and l-am, cells. (At highér calcium oonoenk 
tions, the logs in the blue colour of the murexide m 
be determined using the spectrum yellow filter ? 
608.) 

A known volume of oaloium golutiqn was added 
1 o.c. of 0-08 N potassium hydroxide and the soluti 
made up to 5 o.o. with distilled water. 5 o.c. 
the colour. N 

Fig. 1 shows the linear relationship between i 
colour and concentration of calermm. This curve 
reproducible, and the oolour-change over the rar 
(0-8) pgm. Oatt/10 ml. is quite considerable. 

Ammonium, sodium, potassium, aluminium a 
manganese i0ns, when present in twenty-fold exo 
(on a molecular basis) over the calcium, do not sh 
any interference with the colour due to the caloiu 
A similar result is obtained. with barium ions in te 
fold excess. 

There is considerable interference from oopp 
sinc, cadmium, mercurio, silver and cobelt 10ns ev 
when present in comparable amounts to the calaiz 
the latter conditions of conocentratic 
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8 


4 6 10 


mgm. Oa fon/10 mL. 
iub solution; ø mL solution of 
7 dini water to 8 ml, pios 5 mb rinreride solution 

(20 mgm./L). Final pH, 11 


0 2 


ontium and magnesium ions give ẹ result which 
LO per cent too high, while ferrous and ferric ions 
e a result 4-5 per cent too low. 
The use of potassium cyanide (~ 1 gm.[l.) in the 
aium hydroxide completely eliminated inter- 
ance frqm copper, merourio, silver, cobalt and 
imium ions. The effecta due to rino, ferrous, 
rio, strontium and magnesium ions are largely 
affected. 
We wish to thank tho Directors of the County 
boratories, Ltd., for permission to publish this 
nmunicetion. 
T. T. Gonsva&g 
A. M. Poss 
Jounty Laboratories, Ltd., 
Stanmore, Middx. ` 
b rere Mo and Gysling, H., Hebe. Chim, Acts, 3$, 1814 
tertag, IL, and Rinok, Af. H., Okien. Ansi., $4, 108 (1062). 





Cellular Electrolytes and Adrenal 
Steroids 

m has long been established that defloienoy in 
‘anal cortical hormones oan give rise to loss of 
racellular sodium, and thas exoees of these hor- 
nes leads to a retention of sodium ‘and ‘watar by 
rae ocells, with & loss of intracellular potassium. 
"he distribution of electrolytes between red ocells 


ned on water only. In. two cases of Cushing’s 
drome the plasma sodium was found to be normal 
l the -level depressed ; again, the red-~ 
content of both sodium and potessium was 
mal, It is highty probable that the rates of move- 
at of-sodium and potassium across the red-oell 
brane are si influenoed by adrenal 
en e nae Oi pee have demon- 
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strated that ocorticotrophin (ACTH) or cortisone 
administered to patients caused a slowing óf the rate 
of influx and efflux of potassium across the red-cell 
membrane, without leading to the anticrpated net 
loss of cellular poteserun. Furthermore, hydro- 
cortisone $n vitro a similar response. 

To test whether human erythrocyte waa suitable 
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- for the investigation of hormone effects on electrolytes, 


the fi in vitro expermment was carried out. 
Human blood was i and cold-stored at 
4°-6° O. for six days. this period the red-oell 
sodium concentration doubled, the potassium fell and 
water increased. The cold cells were next 
incubated for 3—5 hr. at 38° O. in a Krebs-Ringer 
bicarbonate buffer. Glucose was added to all samples, 
and deoxycorticosterone was used to test the mfluence 
E adrenal steroids on the active transport of sodium. 

pepe [eut x age with glucose alone, there was 
& 00 le extrusion of sodium and water by the 
red ocells. The effect of added deoxycorticosterone 
was significantly to inhibit this active transport. 
During the incubation period the red cells gained, 
potassium, a gain which was not found in the^ 
presence of deoxycorticosterone. The resulta of a 


typical experiment are given in Table 1. 


Tneubation carried oul af $8* O. in Krebe-Ringer bicarbonato, pH 7-4; 
peas por oent carbon dlorida m P Giuoose 


oonoeniration 
hr. 








The effect of deoxyoortioosterone on oellular 
electrolytes was therefore to inhibit the active trans- 
Pee oe co it might, therefore, 

expected to give rise in vivo to pathological reten- 
tion of sodium and water. It haa previously been 


. found to have a similar action on yeaste* and on rat 


tissues by Schatzmann?. Cortisone hag been found 


‘+, to be without influence on the sodrum transport of 


human red cells (Maixels, personal communication). 
It is generally believed that the active transport 
«of ions in tissue is dependent on the meta- 
olism of ihe coll edd there ta same evidence 1o 
show that adrenal steroids influence the electrolyte 
distribution by means of their effect on energy 
metabolism. The observations reported above may 
facilitate the study of hormone activity, i ud 
distribution and energy metabolism m human oells 
The investigations recorded above are part of a 
* research programme suggested by Sir Henry Cohen. 
The use of deoxyoorticosterone was suggested by 
Dr. I. Chester Jones (Liverpool) and the drug kindly 
Bala gala EE SE I wish to acknowledge 
i ions with Prof. H. A. Krebs and his colleagues, 
Prof. M. Maisela and Prof. C. H. Gray. Skilled 
technical assistance waa given by Mrs. Anne Chambers. 


E. SumBwoop JONES 
p scan eno 
niversity, Liverpool. 
April 1. 1 
big: ae H. P., and Solomon, A. EL, J. Gen. Phynol., 37, 643 


2 Conway, H J., and Hingerty, D., Bieohem. J., 55, 455 (1963). 
* Schaizmann, H. J., Beperisntés, 10, 189 (1904). © 


270 


FORTHCOMING EVENT 


Wednesday, August !0—Friday, August 12 


VARADAY Sooumry (m the University Laboratory of 
Parks Oxford) —General 
Pa BL: Dusousuion on “The Physical 





APPOINTMENTS VACANT 


TIONS Ure invited for the or 
i following appointments on 


d with a universi tion 

a 
popu ie nc a Et ope 
on problems associated 


‘Director of 


20). 
IK MAL History: Secretary, The- University, 


in 
IN HOETICULTURB, at Canterbury Agrieultural Collage 
nt of New Zealand)—The Secretary, Assoolation of Untver- 
Sites of the British Commonwealth, 26 Gordon Square, London, 
W.0.1 (Now Zealand, August 31). 
ONWTRATOR IN THE DEPARTIOENT — 
x ' 


OHENTETRY. 
(Auga 81). 
» thfleld, London, ELO.1 (A 


SKARG ASEUTTU T (with a physics degree) IK THE GuOPHYNIOS 


Cole of Belenco wid fear. Dre. S d RTT 


ber 1). 
with an Interest in 


(preferably eens, eapeclally marine 
algae) IK THE DEPAETMEWT OF BOTANY at the a noe 
36 


, Amooation of Universities of the 
Square, 
BootoLoaY—The Registrar, The Untverslty, Hull 


Dm 
The Registrar, King's 


Brt 
London, W.0.1 (Cape Town, 


jeot — 
Dundee (Beptember 7). 
TarokaE ur ammo Tot C bo the Unley Cou 


LNOTUEER lo peed ember lD. IK METAL- 
a 
LURGT —The r College of TE Hee. I (Beptem- 


.LmOTUKNR in seienoe or technology, and a good know- 
ledge of the eorr ef arpaa or technology, and a good know- 
The Manchester 1 tember 19). 

Registrar, Teohnalogy, (Sept » 


, Collage of 
ELDIR IN Bor Bornmrom— The Registrar, Uni 


DIRECTOR OF ADULT MDUGATION at ihe University of Western 
Auira&ll&—The Beore&ary, ee den 


Amoolation of Universities 
Pommonwealih, 36 Gordon Bquare, London, W.0.1 (Australia, Septem 


Officer, Benior Balentifio Officer or 


PROFESOR OF METALLURGY at the Universi of Melbourne, 
‘The tary, Assoolation cf Universi of the British 
MEE MEN $6 Gordon Square, London, W.0.1 (Australia, 
OF BOTANY ai the Untveraity of Hong Kong—The Secretary, 
crede e Re W.O.1 ¢ SOs TI T 
ABEINTiNT LFOTURWR ( A) OF THE DEPAETMENT oF 
London, H.O.L. 2 ? dubi 
voter m IN Puralos—The Registrar, The Untveenty, 
[uU 
FOLD STUDIES INSTRUCTOR (with in Or a general 
sclenoe degree, and pier pee pt Or d general 
Lodge, Seotttsh Centro of tdoor Aviemore, Inverness- 
ahire—The Seren A perce, Comal ot Recreation, 4 
c E, 
and 


(with at least a class honours 


second. 
degree experiance In In the West African Maise _ 
Rust Researoh Unit, N. to Gut research into maize rusi— 
Emin Bros, Taaa "Bor ng POD Ionn 
.W,1, quo . i 
SOUORTIFIO OFFICERS (with a first- or second-class honours degree, 
or equivalent, in or economia) with the Air 
Ministry, for oc near London— The Ministry 
O og And National Berviee, Teohnioal and Solentifio Register 
London, 8.W.1, quoting A.384/644. 


(K), 26 Ktng Bgeet. 


NATURE 


August 6, 1955 vo i 
REPORTS and other PUBLICATIO! 


(not tneluded in ths monthly Books Supplement) 


i Great Britain and Ireland 


The of the Ponoh-Yi of the Nativo Cat 
Viserrinus), ae of tha ip the Ana "rry 
H ef the F 
Pp: Pte 45213. plates. 
king Oonfdenoe: the Story of British 
NS Plates-+4 maps. (London: Colonial 
Liberal Education in a Teohn!o&] Age : a Survey of the Relation 
Of Vocational and Non-Vooational Education and Trær 
for the National Institute of Adult Mducation.) Pp. 
: Max Parrish and Oo., Ltd, 1055. Distributed by Georg 

and Oo., Ltd.) 6e. net, 


Corporation. 
of Acoounts for to 31.12.54. 
Stationery Office, 1086.) a5 net. 


Other Countries 


on 
the late J. P. Hill and W. O. Osman 
rere YO 23, Parí 


Guiana in 1084, 
Office (Prem Sect, 


Annual Report and Staten 
Pp. v--50. (London: F 


Annuaire pour 1085. (Mo. 1 
Académie Royale de Belg! 


Onohooerciasis. Herbert T. 
(Publication 4173.) VoL 125, No. 2. 
Pliooene N t 


» . delid 
ts of North 8 Serie Pi By J 
Bartsoh, 11 +102 4-18 (Publi Vol, 126, Mc 
Bara Pp. dion cal aee 


4188, 
s Pp. 22. 
D.O.: Smi Institution, 1956.) 
Rmi Indtudon: Bureau of can BH 
150: The Horse in Oulture, 


theonian Institution. United States Nations] Museum, Bull 
205: List of North American Recent Mammals. ONERE EMI 
Jr., and ashington, D 


Anu of the Non York Academy of Belmont. To 
Related Onion Problems, By Frederik F. Yonkman 
dut Pp. 280. (New York: New York Academy 
Journal of the Institution of Telecommanication Engineers Vol. 


EC D nate tae ay cae hl eae 


Article 


1 
61 ot 
of Balen 


. VoL 1, No. 
Decay in Tim 
41—52 +4 plates. (New Delhi: 


Organes leurs des 
83 -+7 plates. (o ier EU 
de Vi Pp. 48. (No. 1657.) 40 franos 


Rogue de Delsigue, 10080 


Teohnical Memorandum 


+110. ids. (B Printh 


ME 

Inlands and Dependenal ce. inm 
B i 

: [ 


Be, a. ea Teen. 10T EM isa M Tosa: Py, hae 


, 4476 meee 13, 1955 


NATURE 


271 


"NUCLEAR POWER AND ITS UTILIZATION 


optimimm as to the immediate future of 


w energy has steedily grown. Before the 
ational Conference on the Peaceful Uses of 


ing at Pennaylvania State University, indicated 
19 proposed to extend this programme by asking 
‘ea to agree to meet half the coste of building 
‘oh reactors for free nations, including & supply 
3 necessary nuclear fuel, and to provide, within 
tty considerations, information and experts to 
friendly nations in the construction of full-scale 
r stations. 

ase proposals are of special interest to the under- 
oped countries, for President Eisenhower ex- 
ly contemplated support of the voluntary group- 
f the resources of several nations within a single 
a, in order to acquire and operate together a 
roh reactor which individually they lacked the 
deal or material resources to use effectively. 
have also undoubtedly contributed to the more 
ful climate of opinion in which the Geneva 
inge of technical information and opinion on 4 
range of subjects from piles and power planta, 
e biological hazards of radioactive materials, the 
eal of wastes and the uses of radioactive 
rials in industry, in medicine and in agriculture, 
oes or failure largely turns on the extent to 
i free discussion and exchange of views and 
mation are unhindered by questions of secrecy. 
dent Eisenhower's proposals in June gave 
maging evidence that this danger was remote 
the potential spread of knowledge was unlikely 
dl into operation the restrictive clauses of the 
ahon Act. 

b until the Conference concludes can it well be 
how far a more realistic and reasonable view of 
cy in nuclear science and technology has come 
revail The Anglo-American agreements on 
xr energy, published shortly after President 
ihowee's statement in June, were disappointing 
indicated that even between the United States 
Great Britain we had still a lang way to go before 
Il exchange and cross-fertilixation of ideas in 
sar research waa possible, and the overlapping 


e Will indeed be a greater exchange of information 
he effect of weapans on civil defence, on the 
ration of electric power, and on flasile materials ; 
while ib is still po difficult to separate the effort 
nded on nuclear research and development for 


peaceful purposes from that expended for military 


“and no exchange of information on the design and 


manufacture of nuclear weapons scarcely amounts to 
partnership. 

Whether, in view of what the National Science 
Foundation has already reported as to the man- 
power situation, the United States can continue to 
afford the waste of man-power and technical resources 
thereby involved is their affair; but Great Britain 
at least can scarcely regard with indifference the loss 
of any opportunity of conserving her limited resources 
at a time when the demand upon them is still 
increasing. Since the publication in February of the 
White Paper outlining the Government's programme 
for the development of nuclear power in Great Britain, 
the Minister of Fuel and Power, Mr. Geoffrey Lloyd, 
has announced that gix more nuclear reactors are to 
be built in Cumberland. These reactors, Mr. Geoffrey 
Lloyd said in the debate on the Queen's Speech on 
June 18, are additional to those proposed in the £300 
million programme announced in February. They 
will be designed to produce both electric power and 
fissile material for military purposes, and will be of 
the same kind as thoas now bemg constructed at 
Calder Hall. The Minister also said that four main 
industrial groups have now been formed to develop 
this industry. They include Associated Electrical 
Industries — John Thompeon ; the English Hlectric— 
Babcock and Wilcox ; the General Electric Company — 
Simon Oarves; and O. A. Parsons— Head Wrightson — 
A. E. Reyrolle, registered recently aa the Nuclear 
Power Plant Co.; and Foster Wheeler, Ltd., is 
engaged in desearch on the cooling of nuclear power 
reactors and has facilities for the design, manu- 
facture and erection of equipment for reactor cooling. 
It should also be noted that the Institutions of Ofvil, 
Mechanical, Electrical and Chemical Engineers, 
together with the Institute of Physica, early in June 
constituted the British Nuclear Energy Conference 
as a permanant body, under the chairmAnahip of Bir 
Charles Hinton, for organizing meetings, symposia, 
the publication of papers, ete. This development was 
welcomed by the Minister, who also referred to the 
success of the training courses for engineers 


are already at work, producing ideas of their own and 
still in close touch with engineers of the Atomic 
Energy Authority. 

This stepping up of the Government's plans, Mr. 
Geaffrey Lloyd told the House of Oommons in the 
debate on the National Coel Board on July 20, will 
nable nuclear energy to contribute substantially to 
power production as from 1960. In that debate the 
Minister indeed proposed to mest the coal shortage 
by substituting oil for coal on a large scale during 
the next five years; bub he gave no sound basis for 
the assumption that even the present output of coal 
can be maintained. It might well be sbunder to 
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expand still further the programme for building 
nuclear stations. An expenditure of some £60 million 
on such stations would allow us to save about a 
quarter of the £80 million we are at present spending 
on the import of coal, apart fram economies con- 
cerned with the production or plutonium and the 
possible reduction in capital investment in the 
railways, which carry most of the country’s coal. 

It is true that electrical engineers expressed the 
opinion at the British Electrical Power Convention 
that nuclear power is being developed faster than is 
technically desirable, and stressed the importance of 
examining means of getting adequate supplies of 
conoentrated flemile materials for the advanced types 
of generating stations to be built in the later stages 
of the new nuclear programme. Despite the generous 
tributes paid to the work of the Atomic Energy 
Authority and the contracting firms associated with 
the developmenta, it was emphasized that the United 
State, in view of the differant lines upon which pro- 
duction for military purposes is proceeding there, 
has & considerable potential advantage in the design 
and operation of the advanced types of nuclear 
generating plant contemplated in the British pro- 
gramme. Sir Claude Gibb in particular streesed this 
potential advantage possessed by electrical engineers 
in the United States, and it is clear that the Anglo- 
American agreements as well as the present inter- 
national conference affer considerable advantages to 
Britain. 

None the less, Britain's own oontributions are 
important, though it is well to remember that, as 
Prof. W. R. Hawthorne remarked in an artiole in 
the Wesimenster Bank Review last May, we are not 
in such & stagnant period of scientiflo invention in 
respect of the older sources of power that we need 
inevitably depend on nuclear energy alone. In fact, 
nuclear energy is unlikely to ease the fuel position 
much in Britam im the next fifteen years, although 
the nuclear power programme offers savings of about 
five or six million tons of coal per annum by 1965. 
Bir Francis Simon, in an article in Lloyds Bank 
Review of April, regards the White Paper as a little 
too optimistic ; he assumes that after a development 
period of fifteen to twenty years nuclear electricity 
will cost about the same as electricity fram coal. To 
build up a nuclear power system equal to our present 
generating capacity will involve expenditure of about 
£8,000 million, and in view of other capital com- 
mitmente such & system is unlikely to be complete 


. in lee than twenty to twenty-five years. 


Bir Francis Simon thus thinks it will bá about the 
middle of the next century before we can count on 
nuclear fisaion meeting most of the power require- 
mente of Britain. Although he regards the use of 
nuclear power to drive large power stations of the 
same magnitude as those burning the conventional 
fuels as the first main application of nuclear energy— 
and stresses throughout this development the 
importance of saving coal by using it more efficiently 
—he points out that nuclear energy makes possible the 
provision of large or medium-sized power stations in 
out-of-the-way places, to which the transport of 
conventioftal fuels is either impossible or prohibitively 
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in an article in the special rinStieth anniver 
issue, entitled ‘Atoms for Peace”, of the . 
York periodical, The Nation, dated June 18. 
Bronowski, in fact, regards the ability of the nu 
pile to offer concentrated power precisely w 
it is wanted in regions remote from either ( 
or water-power as the most important applica 
of nuclear energy in large and thinly popul 
regions, like South Africa, which are rich in mine 
In the same journal, Prof. M. L. Oliphant makes n 
the same point .in respect of the tropical and 
zones of Australia; but Sir Francis Bimon goe 
to show how important this poasibility ie to Brr 
Under-developed centres are often under-devek 
because they have no power available, and he ar 
that the export of nuclear power stations is an i 
exemple of the kind of export on which Britain 
have to depend increasingly. We are only at 
very beginning of such developments. No nu 
power station has yet run under realistic condit; 
Commercial generating stations based on the O 
Hall experiment may be begun by about 1957 
commence to operate in 1961; but although 
Dounray power station is to be of the fast-bre 
type, it is not anticipated that a commercial sta 
of this design can be tested in operation before 1 
Many stations working on different principles 
have to be built and tested before we know whic 
the most reliable and economic, and while i 
national co-operation can facilitate the interch: 
of ideas between the best scientists and technolo, 
in different countries, few countries can muster 
necessary scientific and industrial resources to at 
successfully such problems of development. 

Sir Francia Simon considers that, for the time be 
only the United States, Great Britain and the Rc 
Union can be considered as serious competi 
for the nuclear export market to under-devel 
countries, where the negligible weight-of nuclear 
offers ities in remote areas to which trans 
of ooal or oil would be prohibitively expensive. 
urges that there are strong incentives, politica 
well as economic, for getting a hold on this ex 
market, but he stresses particularly the econ 
factor. The export of nuclear power station 
particularly suited to Great Britain. Apart from 
British genius for Boienoe and technology which 
already contributed to the present developme 
Britain’s economy is large enough to permit deve 
mente on the necessary scale. Even an increas 
the power consumption of the non-industrial 
countries to one-third of that of the present Br 
consumption per head of population would rec 
power stations worth twenty to thirty thou 
million pounds, while in the long run the flel 
practically without limite. 

Nor is this ideal and almost unlimited field 
British enterprise the only possibility to be 
sidered. Sir Francis does not answer the quer 
whether the coming of nuclear power heralds a 
industrial revolution, other than to suggest tha: 
the middle of next century the world will prob 
derive most of ite energy from nuclear sources, 
that for the under-developed countries nuclear px 
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blished in placés deprived of the conventional 
3. None the less, a resolution adopted by the 
sign Ministers of the Federal German Republic, 
rium, France, Italy, Luxembourg and The Nether- 
ls at their meeting at Messina on June 1 and 2 
mea that the development of nuclear energy for 
»ful purposes holds & prospect in the near future 
; new industrial revolution out of all proportion 
that which hes taken place during the pas 
dred years. The six signatory States consider 
mdingly that it is necessary to study the creation 
, common organization to be entrusted with the 
onsibility and the means for ensuring the peaceful 
3opment of nuclear energy, while taking into 
runt the special arrangements made by oertain 
ernments with third countries. 
he means contemplated comprise the establish- 
ib of a common fund to provide for research and 
slopment ; free acoess to raw materials and free 
range of techniques and technicians, by-products 
specialized equipment; the pooling of results ; 
financial assistance in exploitation and oo- 
‘ation with other countries. It seems clear from 
Prime Minister’s remarks, quoted by Sir Francis 
on, that the Britiah Government is fully alive to 
scope and potentialities of this entirely new 
ort trade throughout the Commonwealth and 
pire, and the possibilities of raising livmg 
dards in wide areas through nuclear power. 
‘ertheless, although he claimed that within two 
ra the first power stations producing electricity 
dd be working in this fleld, and that already 
iy British firms are exploring markets overseas 
their new producta in this fleld, the reception 
m to the Messina resolution suggests that the 
ortunities in Europe are being overlooked. 
he Messina resolution may, of course, prove to be 
of good mtention rather than firm resolve; but 
ffera something more than the European Organ- 
ion for Nuclear Research which Britain is already 
porting, and there are several reasons for antici- 


ng prompt and fruitful action. The position of, 


many of itself supplies a practical incentive for 
iperation and integrated effort in Western Europe. 
1ough Dr. Adenauer has disclaimed any intention 
xploiting the military uses of nuclear energy or 
asking nuclear weapons, it is not to be expected 
; Western Germany, with its record in scientific 
arch and development, will play no part in this 
fleld of human endeavour now being opened up. 
y by an integrated scheme in which all share the 
k, use the results and are aware of what is bemg 
8, can Germany participate without arousing the 
s and jealousies of her neighbours. 

; should also be remembered that m a new fleld 
nuclear energy, there are no established interests 
binder development and demand reconciliation 
adjustment. Great Britain, moreover, has a 
sal interest in bringing about & Western Europeen 
lear organization. The division of labour alone, 
time when on all sides we learn of the limitations 
ah the shortage of scientific and technical skill 
es on the development of nuclear power, is itself 
ficient reason for Britain participating as actively 
a communal European programme as in the 
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European Organization for Nuclear Research at 
Geneva. ‘There are also the sharing of benefits in 
development, the diffusion of prosperity in building 
up & gigantic new industry. The tributes paid by 
Sir Francis Simon and others to the great ability, 
enterprise and vision of the team which Britain 
poesemsos in the Atomic Energy Authority all 
reinforce the suggestion that the British Government 
would be wise to take the initiative and offer active 
assistance from the start in bringing such a nuclear 
community into existence. 

The nature and degree of British participation and 
assistance are open to consideration and for definition 
in advance. They may well fall short of full partici- 
pation, while providing the leadership and initiative 
that British technical achievementa warrant; and 
the commitments must be carefully weighed, par- 
ticularly in respect of the demand which they will 
make for trained scientific and technical man-power. 

That demand requires evaluation with imagination 
and realism, keeping in mind the competitive demands 
for man-power made by other aspects of Britain's 
economy—inoluding fuel, as Prof. Hawthorne indi- 
cated—and also considerations of econamica and 
prestige. .A bold grasp of the export opportunities 
for Britain in the field of nuclear energy would seem 
imperative. In regard to man-power, the uniformity 
with which the limitations due to shortage of akilled 
personnel has been reiterated is impressive. In his 
statement on June 18 in the debate on the Queen’s 
Speech, Mr. Geoffrey Lloyd was emphatic that such 
limitations, rather than financial considerations, 
determine the pace at which the Government is 
expending its programme, and on July 20 he seid 
explicitly that progress depends upon the mental 
outlook of the scientists, engineers and designers with 
the necessary skill in this special sphere, who are 
numbered in hundreds rather than in the thousands 
Austen Albu in opening an adjournment debate in 
the House of Commons on soientiflo and technical 
man-power during the following day; but the same 
point was stressed both by Prof. Hawthorne and Sir 
Francis Simon. Prof. Hawthorne, while emphasixing 
the need for more technologists, gave & specific 
warming against sending too many able young 
engineers to Harwell for training in nuclear engineer- 
ing lest the technological man-power available for 
other new developments be decreased excessively, 
although he admitted that advances in one branch 
of engineering stimulate advances in all the others. 

Sir Francis Simon is no lees emphatic as to the’ 
great need to increase the supply of men who are 
able to practise science and technology, either for 
the development of nuclear energy or any other form 
of energy. The key role in all these developments 
falls to scientists and technologists, and Sir Francis 
in his article in L4oyds Bank Review streeses par- 
ticularly the importance of building up a sufficiently 
strong and balanced community of scientists and 
technologists. It ia not enough for sufficient support 
to be provided for research in nuclear physics. Other 
flelds of physics, chemistry and the engineering 
sciences are all equally important in the d8velopment 
of nuclear power; and quite apart fram the im- 
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portance of other flelds of technology to Britain’s 
economy, the development of nuclear power is itself 
affected by our failure to provide adequately for road 
and rail transport development and to deal with the 
scientific and technical man-power situation with 
vision and imagination as well as with energy and 
adequate finance. 

If the great opportunities which the development 
of nuclear power offera to Britain are to be used 
effectively, more will be required than what Mr. 
Lloyd described on June 18 as a ‘shop window’ at 
the Geneva Conference. The Government must give 
& positive lead, and make sure that, although the 
country is not in & position to offer nuclear fuel to 
the under-developed countries in the way that the 
United States can, the world is left in no doubt as 
to the value of the contribution in plant and tech- 
nique which Britain can offer. Moreover, the absence 
of any such restricting legislation as the McMahon Act 
makes it easier for us to share our knowledge and 
experience than for the United States; and neither 
Europe nor the countries in the Colombo Plan should 
be left unaware of the benefits which Britain oan 
bring them, or her advantage over the United States 
in this respect. 

In all this, something of prestige is at stake, but 
much more also. For Britain to take full advantage 
of the possibilities for her economic future which 
nuclear energy offers, the Government must support 
the Atomic Energy Authority with a well-thought-out 
and comprehensive policy; it must be fully alive to 
what is involved in the way of educational policy 
and balanced scientiflo and technological develop- 
ment. It means tackling the problem of science 
teachers with energy and imagination. It means a 
programme for the expansion of tecbnological and 
technical education, and keeping that expansion in 


- balance with the expansion of university education. 
` Ib means also close attention to secondary education, 


so that the supply of school leavers of the appropriate 
and broad education is to be forthooming. It means 
attention to the nation’s resources in scientific and 
technical research, and seeing that the development 
of naturel reaources as well as those of the public 
services is kept in balance.  ' 

Something of the challenge of the situation ia to 
be glimpsed in Sir Francis Simon’s article. Already 
Britain possesses in the Advisory Council on Scientiflo 
Policy and in other bodies much of the organization 
required. Some changes, however, may well be 
required, for example, in the responsibilities for 
tniversity and technological and technical education, 
as between the Minister of Education, the Lord 
President of the Council and the University Grants 
Committee; and if the opportunities are to be used, 
there is much work to be done by the voluntary 
bodies. It can at least be hoped that the Inter- 
national Conference on the Peaceful Uses of Nuclear 
Energy will bring home to professional bodies’ 
generally the great opportunities which such develop- 
ments hold for Britain’s economic future, and that 
they will neglect no opportunity of securing the - 
demands. ° 
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MAGNETODYNAMIC 
COSMOGONY 


On the Origin of the Solar System 

By Prof. H. Alfvén. (Tho International Series 
Monographs on Physics.) Pp. vi+104. (Oxfo 
Olarendon Press ; London : Oxford University Pr 
1954.) 80s. net. 


"[ HE author is presenting here a new theory 
the establishment and evolution of the sc 
system. He is well known for his contributions 
electro- and magneto-dyn&mios, and he makes m 
prooeases play a major part here, too. The book 
& very valuable source of suggestions of subtle p 
cesses that may be of relevance to this and ot: 
problems; and it serves to remind that a wide reu 
of complicated electromagnetic effecta may have 
be understood for the solution of many astronomi 
eue If the discussion is uncertain and spe 
tive for including such effecta, others are 
eM pane cone o criticism should attach to th 
ut i work is to be regarded as a compl 
theory of the derivation qf the solar system, and t 
is clearly what the author intends, then each one 
the cham of proceases or events would have to 
shown to have at least a high degree of plausibili 
This has not been accomplished. A major link in : 
chain concerns the tion by diffusion of i 
different constituents of a gas cloud. It is suggest 
that a large oloud (10% om.) is agai 
solar gravity by a magnetic fleld, and a very strc 
dipole moment of the early Bun is assumed. 1 
gravitational foroo would then act on the m 
ionized constituent, and this would diffuse inwa 
relative to the ionized component which would 
magnetically held. Late in the book there is a br 
mention of the importance of the li of the In 
of force, stating that the lnes of force necessary 
support the gas against gravity must not link t 
aloud and the Bun. Indeed, this is a vital paint, : 
& fleld of solar origin must inevitably link the Su 
it cannot then support the cloud but only sligh 
delay ite infall by re-routing the material alo 
longer paths. But the diffusive ion requi 
jane 10 voar end thevafore a hick RADI or 
configuration. It is hard to eee why the solar fi 
was Introduced in that discussion. An alternati 
support is briefly mentioned ; this is a magnetio fi 
of interstellar clouds of gas. Such a fleld will not li 
the Sun, and oould, if of te strength, give t 
desired, But it oen do so only if ita lines 
force are anchored in gas far away & 
unaffected by the solar gravitation. But by linki 
the gaa to interstellar material one ia even furti 
from any poesibility of extreme stability with 
motion of leas than 10" am, in 10° years. The avere 
velocities between stars and gas clouds are 104 
10* times as high. Not only is the requirement 1 
obtained in this way, but indeed it is hard to aeo h 
an extended gaseous mass surrounding the Sun oo 
resist the interstellar streams, even if it is not mi 
netioally connected to them. d 
There are other Imks in the chain of processes tł 
one would like to see more fully discussed. T 
mechanism of transfer of angular momentum to 
disk ing the Sun has long featured as 
central problem in the subject; it may be that 
magnetic interaction with the Sun is responsible, b 
the process will have to be understood, and the lin 
of ita effectiveness evaluated. ^ Tomas Gorp 
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THE STATISTICS OF CHANGE 
| Introduction to Stochastle Processes, with 
pecu Reference to Methods and Applications 
; f. M. 8. Bartlett. Pp. xiv--812. (Cambridge : 
the University Press, 1955.) 35s. net. 


MHE theory of stochastic processes is the mathe- 
. matioas of systems which change in acoardance 
th probability lawa. There are many applications 
for example, to the study of epidemics, oosmio ray 
ywers, i ities in textile processing, queueing 
d storage problems, the growth and mutation of 
sterial populations, and communication theory. 
of. M. 8. Bartlett haa made di i con- 
butions to many branches of the theory, and now 
has produced this masterly introduction to the 
ole field. He writes as & statistician and applied 
wthematician and is therefore thoroughly justified 
avoiding detailed discussion of various matters, 
uch, while of considerable mathematioal interest, 
1 easily divert attention from the aspects of most 
portance in applications. The result is that he has 
an able to cover concisaly a remarkable range of 
xthods and problems and that, while the book is 
rhly mathematical, the mathematics 1s always 
‘ected towards obtaining a working answer to the 
j;blems under discussion. The pure mathematical 
zots of stochastic processes have been dealt with 
a recent book by J. L. Doob; the point of view 
the two books is entirely different, and Prof. 
rtlett’s is the only one at present available for the 
xe applied worker in this field. 

After a preliminary chapter devoted to basio 
finitions and to recalling some resulta in prob- 
ility theory, there 1 a chapter on random walks 
d Markov chains oocurring in ‘discrete tme’; one 
the applications described is to the statistical 
xchanios of nearest-neyghbour systems. There is 
rb a chapter an the corresponding processes in 
atinuous time. Particularly noteworthy here is 
3 discussion of passage and recurrence time prob- 
ng, based on an elegant symbolism for determining 
» Leplaoe transforms, or probebility generating 
ictions, of the distributions of the times taken for 
xifled types of transition to occur. This section 
the book is campleted by a long chapter on mis- 
laneous applications. The topica, discussed here 
nde population growth and epidemic models. 

Ihe next group of chapters deals with stationary 
yoosges, that 1s, systems which are in statistical 
idibrrum. pelagi rug ter, there ig an 
sount of the spectral function and of the generalized 
tmonio analysis of stationary processes. This is 
lowed by & discussion of recurrence times and, 
iong other things, a brief account of applications 
the theory of turbulence. The third chapter of this 
yup deals with prediction and communication theory. 
Ihe final two chapters discuss problems of 
tistical inferenoe cannected with stochastic pro- 
wes, the last chapter being about the correlation 
d spectral analysis of stationary time-series. This 
thers together in & valuable way recent work on 
3 subject. The emphasis is on situations where the 
ject of the statistical analysis is to examine the 
ucture of the observed process. It would have 
an interesting to have had also some discussion of 
1er applications, for example, to problems of 
npling, where the precise structure of the process 
not the point at issue. It might also have been 
pful to have had some mention of processes which, 
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while stationary, show appreciably greater long-term 
fluctuations than processes usually considered in the 
theory. An example is when the spectral density 
behaves like ws, 0< a < l as o tends to zero. This 
seems to happen in some applications, for example, 
in certain textile problems where there are sources 
of random irregularities with very long wave-lengtha. 
The tation is open to minor oritioigm. In 
detail the writing, though olear, is very concise, and 
the book is not easy reading. Some familiarity seams 
desirable with the elementary parta of the subject 
(such as those given in the book by W. Feller); results 
for simple processes are almost always obtained aa 
special cases of general formulm, rather than used for 
preliminary illustration of the idees involved, as 
would, perhaps, have been advisable in an intro- 
ductory work. Also, the assumptions for special 
applications are occasionally set out only in symbolo 
form. This will cause no diffloulty to anyone readmg 
the book systematically, but is hard on the reader 
who wishes just to find out what is assumed in the ' 
discussion of some particular application of interest. ' 
However, the book is a charaoteristically original, 
aS ive and important contribution to the subject, 
deserves to be widely read. D. R. Cox 


MEASUREMENT AND AUTOMATIC 
CONTROL 


Instrument Engineering 
(McGraw-Hill Publications in Aeronautical Science.) 
By Charles Stark Draper, Prof. Walter MoKay and 
Prof. Sidney Lees. Vol. 1: Methods for Describing 
the Situations of Instrument ing. Pp. xvi+ 
260; Sls. Vol. 3: Methods for Associating Mathe- 
matical Solutions with Common Forms. Pp. xxvii -+ 
827; 120s. 
(London: MoGraw-Hill Publishing Company, Ltd., 
1952, 1953.) 

HESE volumes are out of the ordinary, both in 

magnitude and m presentation of the subject- 
matter. They are the first two of three volumea— 
the third is not yet available—which combine the 
functions of introductory text-book and compre- 
hensive reference book of mathematical techniques 
relating to ''the art and science by which the 

ies of matter and the laws of nature are 
useful to man in the observation and oontrol 

of physical processes’. : 

e authors are members of the Aeronautical 
i i of the Massachusetts In- 


influenced the presentation of the subject-matter, 
and made posmble the accumulation of the very 
large number of most useful resulta of mathematical 
analysis which are now made more widely available. 

The need to find a common language and symbolem 
for mathematicians, physicists and a diversity of 
in a fleld to which all have combined to contribute 
has led the authors to devise an elaborate, but most 
carefully defined, nomenclature and symbolism, 
which are used throughout the volumes. This leads, 
however, to such distresaingly cumbersome state- 
menta as: “. . . it appears that, from thg standpoint 
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of physical fact, the 49 to k* actuating input funotion 
product—reference input function product performance 
function ratio function reduces to the ratio of the 
reference input function product to the 1% to kth 
input function product” (Vol. 1, p. 184). Even the 
‘mathematical statement is little 
MO. because of the use of “‘self-defining symbola” 
in the statement of general relations. A simple 
example is suffloient to indicate their form and use : 
the standard deviation of z w given by (SD)x2 = 
(RMS) [(D) z], in which (D)z =a — (Av)» (Vol. 1, 
p. 148). The authors, of course, accept the use of 
‘working variable symbols" in results, but 
consider that all resulte other than thoeo derived for 
urely educataonal p Bhould be formulated 
finally in terms of “‘self-defining symbols” (Vol.- 1, 
p. 109), and they oonform rigidly to this practice. 
When the reader has overoome the initial diff- 
culties of interpretation—the diffloulties of trans- 
lation even from American to terminology 
(for example, fitting oonstant (FC) = constant of 
integration) give one especial sympathy for the non- 
-speaking reader—there are available in these 
volumes & most thorough exposition of & rigorously 
systematized way of anal physical systems 
mathematically (Vol. 1), mat teal graphical and 
numerical methods for deriving the solutions of cae 
resulting differential equations, with—perhaps 
most valuable feature of the work to the British 
engineer—nearly two hundred clearly reproduced 
graphs presenting date cancerning every 
of these solutions (Vol. 2). 
in Vol. 1 useful introductions to dimensional analysis 
and statistical methods, and in Vol. 2 a chapter on 
the analysis of second-order discontinuous systema, 
having “non-linear terms of the rate-determmed ste 
type", due, for example, to the effect of Coulomb 
friction or of relay-operated controlling devices. 
To sum up, these volumes are moet weloome pub- 
lications, in making generally available the very 
thorough exposrtion and useful graphs which have 


s AA NERA only been available locally. Because of 


the language and notation 15 seems unlikely that they 
~ will be considered suitable for teachmg purposes on 
the eastern side of the Atlantic, but as reference 
books they are likely to prove of lasting value and 
should be available in every library of books on 
saharae and control engineering. 

G. D. 8. MacLennan 


a ee 
MAMMALIAN BIOCHEMISTRY 


Principles of ALD AR 
By Prof. Abraham White, f. Philip Handler, Prof. 
Emil L. Smith and Dr. DeWitt Bebe Pp. xiu + 
1117. (London: MoGraw-Hull Publishing Company, 
Ltd., 1954.) 112s. 6d. 

HIS book is described on the dust-oover aa “an 

integrated presentation of fundamentals”. It 
might at firat sight be doubted whether, with four 
authors at work, much integration could be achieved ; 
but in fact they have sucoeeded so well that it is 
worth mentioning how they went about writing the 
book. The first draft of each chapter was asaigned 
to one of the four authors and, when completed, was 
criticized by the other three. They met regularly for 
such discussions for several days at a time, and in 
Bonia Miane lug Scene tae o o 
was rewritten by ano In the end, each author 
had contributed to each chapter. As æ result, this 
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book shows none of the overlapping or lack of œ 
tmuity of style or matter which 18 so often found 
a book by several authors. 

The subject is treated in seven sections which d 
in turn with the chemical composition of the oe 
the intermediary metabolism, the bc 
fluids, specialized tissues, the hormones and nutriti 

metabolism 18 introduced by & vahia 
chapter on the general methods used in investigat. 
metabolism—experiments on whole animals, 
isolated organs and on tissue preparations, the stu 
of patients with inborn errors of metabolism, the : 
of isotopes as tracera, and so on. The last seoti 
nutrition, is at first sight surprisingly brief for a be 
of this size; but clearly so many topics beer 
on nutrition have already been oovered earlier 
the book—vitamin A under the lipids and under : 
biochemistry of the eye, various members of : 
vitamm B complex under individual coenzymes, 8 
so on—that there is correspondingly leas remam 
to be dealt with in the nutrition section. All: 
same, a chapter of one and a half pages on chem 
elements in nutrition does seam almost ludicrou 
short. This tendency towards the curtailing of tor 
considered under nutrition will presumably conta 
as more and more becomes known of the pre 
biochemical function of the vitamins. In books 
theoretical biochemistry, the vitamins will tend 
be dealt with m connexion with 
metabolic reactions which they mftuence rather tl 
as a heterogeneous group of organic compounds wh 
the body needs but cannot make. But the vitam 
are closely linked by the early history of them « 
covery and investigation, and it will be a great r 
if in the text-books this history gete lost aight of 
a mnase of details of chemical reactions and spec 
catalyste. 

The style of writing throughout the book 
scholarly and clear, and it is evident that the auth 
are from a wide experiance of teaching. | 
book is well produced, with the structural form: 
and chemical equations admurably get out. There 
oocasional slips or misprmts (for example, m 
structural formule of the nucleosides and nuoleoti 
on pp. 186-188, where the groupe attached to 
sugar rings should all be inverted), but these are : 
and far between. The book relies largely for 
figures on reproductions from published work, t 
on the whole these have not been adequat 
assimilated into the text. For explanation of 
figures the reader is almost entirely dependent 
the gmaller-print legends; these sre sometimes 
almost telegraphio brevity, and it would have mi 
Ee ee ee Hed boa Jio id 
comment on the figures m the main part of the t« 

While the book is mainly on mammalian t 
chemistry, it deals to some extent with comparat 
biochemistry, and there are frequent references 
the biochemistry of micro-organisms and plante. 
example, the chapter on carbohydrate metabol: 
begms, very reasonably, with an outlme of the F 
cesses of photosynthesis. The references at the e 


‘of the chapters, many of them to books and rev. 


articles, are well chosen, up to date and by no me 
confined to American publioetions. or unc 
graduate medical studenta, ın any event in- Brite 
this book will probably be considered too large t 
too costly. For acience students and for those enge 
in teaching and research, it will be weloomed a 
stmulating fnd a WA WTIUOR toft book 

RI D. C. HAXRIBO?! 
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CURARE ALKALOIDS* 
By Pror. P. KARRER, For.Mem.R.S. 


AUR poisons have been known for centuries 
and have been used in certain regions of Africa, 
ind Asiatio i are almost exclusively of & 
duoomide nature. In certain Asistio countries the 
ommonest and i i 


‘unglazed clay pote, bamboo tubes and calabashes or 
rourds), but also in the nature of their active prin- 
iple and in their toxicity. The calabash curare is 
yy far the most toxic, and therefore the most desirable 
xe but alao the most difficult one to obtain. 





f it Pe, ES | 
ied 
v i 


time of Alexander v. Humbolt, it has been known 

that the natives of South America used for the 

preparation of calabash curare especially berks of 

several Siryohnos species (for example, S. toxifera, 

Tubleri, castelnas, yapurensis, 
curare baillon, eto.). 


olante, which are admixed when 


sertiary base, the latter is a di-quaternary di-tso- 

shinolintum-salt. For the preparation of tuboourere, 

«nd pot-curare probably especially, Ohondrodendrum 
ies are used, in the barks of which in some oases 
game alkaloids oocur as those found in the above- 

mentioned kinds of curare.. My 

* Substance of fro lectures deltvared in the University of London 

Bohool of Pharmacy) on March 10 and 11. 


Nee on ml 
H->- 0H,” = A 
H GN H 20K 
€N 
ES a, um, 


Chemical Institute, University of Zurich 


Wintersteiner introduced d-tuboourarine in medi- 
cine and it is still the only natural curare alkaloid 
used for clinical . Its commercial name is 
7 activity and toxiaity of d-tubo- 
curarine aae o oe eee Mey ee 

alkaloids 


chemical work on this arrow 
the pharmacologist Böhm. ver, it was not 
until 1987-41 that H. Wieland and his oo-workers 


fram the Rio Negro region, we were able to demon- 
strate by paper chromatograms the oocurrenoe of 
more than thirty different bases. For distinguishing: 
the different spots on the paper chromatograms, we: 
have used the colour reactions with ceric sulphate, 
which gives with the different alkaloids, red, blue, 
yellow, green, purple or ,yellowish-green colours. 
Furthermore, SATE testa “eth aricumin-aldahyde, 
nitric acid and sulphuric acid have been made, as 





d-Tubocurarine (IT) 
has also an examination of the finorescence shown 


ition paper-chromatograms of their chlorides. 
Se De My One ce nue D Pe 
and long development-times are necessary. lt took 
more than & year to separate twenty-three alkaloids 
of the above-mentioned mixture in crystalline 
form. The chemical oo: ition of substances 
is very similar, as oan seen from the following 


formule : 

O«Dalo A OnE. he C-dfhydro- i 
t 

Oalkaiid B O,H40N,* 034 toxifertne + 18 

alkaloid 0 ? ' 0-34 | Qelkaloid UB O54 HasO,Na* — 

G-alkalold D  OMHa;0N,* 0-35 M ? 45 

C-alkaloki F Mat 0-86 

O-toxiferine I OmHaN,t 0-42 tnine Quest 1-08 

-alkaloid F OHuOQN, 0-49 C-fruaroourtne OS HaO,N.* 2°10 

Caladi G  OSH4z:0N.* 0-06 | O-fuoro- 

O-alkalold H | t oT oucinine Oy; 0. ,* 2-23 

O-calebesine . C.H «0N,*. 0-80 O-fluoro- 

C-alkaloid I st 0-90 curartne «= OMHQ0N, 135 

C-ourartne 139, 100 ? 

O-alkaloid J N. 1-04 | O-mavaouine OQHa40N,* 2°70 


Solvent = methyl thy! ketone saturated with 1-8 per cent 
l wato + 1-8 per 


" HT "E D x 


From calabashes of different origin we were able 
eal si ibn pir ere esca 
of several Stiryohnos (mitecherlichtt, toxtfera, 
mslincniana) new bases of this group have ‘boon 
obtained; most of them have the character of 
quaternary salte, but some are tertiary bases. Up 
to date, the following pure calabash- and Siryohnos- 
bark alkaloids are known : 


* + Courarine I (refs. 2, 8, O, 10) 
{+ d Cacat TH Q oeste fete iR D 


(refs. 4, 5, 8,9, 10,17) (= C-stryoh- 


strychnotaxine II (ref. 11) 

I = C-alkaloid X (refs. 4, 8, 9) 
O-teodihydrotoxtferine (ref. 4) * -+ O-ftnorocurtne (refs. 8, 9 14) 
O-alkalold A (res. 5, 8, 9, 10) * + O-ftuorocurtntne (refs. 8, 9, 10) 


RA 
H 
Á 
E 
T 


as 


» 

* 

LS 

ior Calbabll Bets Be bs 10 S POR eR CER TT 1 
*.+, O-alkaloid O (rafe. 8, 9, 10) * — O-cxanthoonrtne (ref. 12) 

*. ^1 O-alkalotd D (refs, 8, 9) * + O-gualanin (ref. 12) 
wt O-alkaloid JN (refs. 8, 9) * + O-alkaloid T (refs. 8, 9, 10) 
5A: C-aIkalotd F (refs, 8, 9)- * — O-alkaloid 1 (réf. 11) 

* - O-alkalold G (refs. 8, 9) * — C-Alkalotd 2 (ref. 11) 

t O-alkalold H (refs. 8, 9) + fedarnaxine (ref. 14) " 
*  O-alkalo!d J (ref. 8, 9) + oaracurine I (ref, 14) 

= C-aIkaloid L (refs. 8, 9) + carscurine IT (ref. 14) 

* C-alicalold M (ref. 13) + caracurine IIT (ref. 14) 
* O-alkalold O (ref. 18) -+ oaracurine IV (ref. 14) 

* Qelkalold P (ref. 12) + earaourine V (ret. 14) 

* O-alkaloid UB (refs. 7, 8/9) + earaourine VI (ref. 14) 

* + O-alkaloid Y (refs. 5, 18) + oaraourine VII (ref. 14) 
*  C-alkaloid X (refs. 7, 8, 0) + earacurine VITI (ref. 15) 
*  O-oalebamnine (refs. 8, 9) + earaourine TX (ref. 15) 


+ nordihydrotoxtferine (ref. 15). 
+ melinonine A (ref. 16) ( ite&ahydroalstontne-ehlormeihrylate) 
T ee n ae 10) 
+ “toriferines IIT to XII"Inf H. King (ref. 17) (homogeneonnsas 


* = alkaloids found tn calabashes. 
+ = alkaloids found in barks of Séryokwos species. 


Wieland, H., Kons, W., and Sonderhoff, R., Ana., b87, 160 (1037). 
Wieland, H., and Pistor, H. J., Amet, 586, 06 (1053). 
Bahr, 


E ya 


1 

a 

* Wieland, H., Pistor, H. J., and » K., Ann., 547, 140 (1941) 

* Wieland, HL, Bahr, K., and Wlikop, B., Asa., 647, 156 (1041). 

* Karrer, P., and Sohmid, H., Helo. Chim. Aata, 88, 1553 (1046). 

sct Bobmid, H., and Karrer, P., Helv. Okün. Acta, 80, 1162 (1047). 
Bahmid, H., and Karrer, P., Hole, Chim. Acta, 30, 2081 (1947). 
Seiad, H., Kobele, J., and Karrer, P., Hole. Okian. Acts, 28, 1804 
Kobris, J., Sohmid, H., Waser, P., and Karrer, P., Heb. Ohim. 
Aota, 38, 10% (1058). 

1 Kebrie, J., H, Waser, P., and Karrer, P., Helv. Chim. 
Acta, 38, 545 (1088). 

NO , and Merz, EL, Ber. Deutsche Oben. Get., 8&, 751 (1053). 


[. 


Meyer, Schmid, H., and Karrer, P., 
aa ibe t 04." 

D Bohmid, H., and 

Wi oe Sie: hanes a de. Din daa 1d 


u Amis, H., Bohmk, H., and Karrer, P. (unpublished). 
1 Bohiitiler, H., and Hohl, J., Helv. Chien. Acta, 08, 20 (1058). 
1 King, H., J. Chom, Seo., 3865 (1040). 


The ultra-violet spectra of the ocalabash- and 
Stryohnos-bark alkaloids show that most of these 
compounds are indole derivatives. pid acento te 
. divide them into about eight groupe, which probably 
Possess the following chromophores : 


iF Oo 


O-Ourarine E 

C-Alkaloids G and E O-Dih; 

O-Guaianine C-AIkaloids H and 2 
|,  Oeraocurifle V Caracurine VI 
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N y 
O-Alkaloids A, F 


1, I, X, Y 


: O-ATkaloids B, O, D 
Ogracurine IV and VII (1) 


Oaracurine IT and TI 


Oalebassinine 
C-Alkaloids UB and M 





O-Xanthocurine 
Fedamazine 


The elucidation of the constitution of the calabas 
and Sírychnos bark alkaloids is an objective whic 
still lies in & rather distant future. Some fin 
degradation experiments on calabash alkaloids we 
oonducted by Wieland and his co-workers. B 
dehydration reactions on dihydrotoxiferine E, the 
succeeded in obtaining B-ethylmdole and £sochinolin 
whereas fram O-toxiferine II some B-ethylpyridir 
was obtained; they suggested the presence of im 
ohinoline—or chinoline—or indole-rings in O-curarin: 

We were able to get by distillation with zino dui 
from O-norcurarine, which itself had been obtained b 
Domui pu en 
O-curarine I, B-ethylpyridine, ole, skatol 
carbazole and methyl 

The production of g-ethylindole after distillatio 
with zino dust of noreurarin makes it probable the 
C-curarine ig, like many other plant bases, derive 
from t$ryptamine. The isolation of oerberole an 
L-methylearbezxole, however, excludes a constitutio 
based upon the harman type (yohimbine bases’ 
The dehydrogenatio A produck obtained dudisste th 
T one on ene aan 
Thus strychnine, vigorous “av 
B-ethylindole, bxoollidins end cuxbasclo- 

An alkaloid melinonine A (III), which E. Sohlittle 
disoovered in the bark of Strychnos melsnoniana an 
which is without ourare activity, has proved to b 
the chlormethylate of tetrahydroalstonme, an indol 
alkaloid the constitution of which was already known 


OH, 7 
Us 
H 





Noa t 


wore August 13; -1955 


A thorough investigation of the two oalabash 
kaloids ftuorocurine and mavacurine in our labor- 


hich always ooour , Interesting connexions 
dst and it was posib to get an insight into their 
ruoture. 


The indoxyl derivative fuorocurine oan be reduced 
7 sodium borohydride to hydroftuorocurme, and the 
tter is eamly tranaformed by acids into the indole 
xivative mavacurine. “We have followed many 
gradation reactions which have enabled us to clear 
2 the constitution of theee three alkaloids, with 
ie exoeption of the position of one OH-group which 
yours in 

Hydrofluorocurine (V) readily undergoes the so- 
dled Emde degradation; that is; when subjected 
» reduction with platinum and hydrogen in alcoholic 
Xution, & carbon atom attached to the quaternary 
itrogen atom is split off; at the same time, hydro- 
anation of the C=C double bond of hydroftuoro- 
mine takes place. On degradation with chromio acid, 
10 Emde base (VII) gave a methyl-ethyl-aoetio acid 
X); this proves that the position of the side chain 
? the hydroftuorocurine relative to the N(b)-atom of 
ie compound corresponds to formula (V). The 
mde degradation of mavacurine (VI) leads to a 





ibetance of the oonstitution (VIII) an indole the yohimbine and strychnine alkaloids. If in the 
OH ` OH 
H OH p a : 
Us X 
NaBH, ; + H+ = 
—am, — — OH 
a nee - 1 iue 
OH, CHCH, CH, 
Ftuorosurine (IV) Hydrofiuorocurine (V) Mavacurine (VI) 
a | Pt, Ha | 
OH OH 
H OH 
d A 
( —OH, 
vA —OH, 
l mh m 
CH, 
(VII) ` 
" 

nooo 

OH,0H, 
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Mavacurine 
U 


Strychnine 


derivative, which could be Seer by methyl- 
14 iodide to an indoline derivative (X) containing a 
CH -group on the carbon atom 8. A number of otber. _ 
reactions of fluorocurine and mavacurine agree with . 
the formule IV and VI proposed Hor these un 
alkaloids. 

It is & remarkable fact that the abon doüble 


bond which occurs in ftuorocurine and mavacurine : 


ee UEM de uo und. o Ma í 
atom of the two alkaloids as that in-- 
pue to the corresponding N(b)-atom. 
Already Bir Robert Robinson and R. B. Woodward 
have pointed to possible genetic relationships between 
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(B) 


substance A & bond between the two 

oer Deny qnd a feels Qu o 
the B-oerboline or yohimbine type arises. But if in 
. substance A the carbon atoms 8 and 7 on one mde 
and the carbon atoms 2 and 16 on the other gide are 
connected by bonds, a compound Q of the strychnine 
type would be formed. Further investigations will 
show if type O is also realized among the curare 
alkaloids. 

Formule B and O show very clearly the identical 
position of the carbon double bond in mavacurine 
and fluorocurine on one hand and of strychnine on 
the other. 


(4) 


During recent years compounds with curare 
activity have aroused great medical interest ; they 
find practical application in surgery during ang- 
theais, causing complete relaxation of the musele, 
thereby enabling the quantity of the anssthetio to 
be reduced. For practical purposes d-tubocurarine 
(‘Intocostrine’) especially is used, and to a limited 
extent also synthetic compounds. For many of these 
synthetio substances the formula of d-tubocurarine, 
which oonteins two quaternary ammonium salt 
groups, served aga model. But the halogen alkylates 
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(0) 


of stryohnidine and dihydrostrychnidine which hav 
been investigated in our laboratory contain, like tk 
calabash alkaloids, only one quaternary ammonim 
salt group and are about as toxio and as active t 

‘Intocostrine’. xu ve acerca nones ter pen 
calabash alkaloids, for example O-curarine, 
probably related to strychnine with regard to the 
constitution. It is true that the curare activity « 
the halogen alkylates of strychnidine is about 
hundred times lees than that of C-ourarine and abot 
three hundred times smaller than that of the calabas 
alkaloid O-toxiferine I. 

With their lethal doses of about 1-8y 
fs die the elata elei P end © balsa} 
the most toxic substances which are known to-day 
1 gm. of these compounds would paralyse at least 
hundred tons of mioe. 

A group of colleagues and pupils of mine pa 
ticipated in the investigations on calabash curare 
I mention particularty Prof. H. Schmid, who too 
part in these in tions from their i 
and Dr. P. Waser, Dr. A. Ebnóther, Dr. J. Kebri 
Dr. H. Asmis, Dr. H. Bickel, Mim Báchh and F 
Meyer. 


AN ATOMIC STANDARD OF FREQUENCY AND TIME INTERVAL 


A Cæsium Resonator 


FREQUENCY standard (Fig. 1) based on a 

natural resonant frequency of the csaium atom 
haa been constructed at the National Physical Lebor- 
atory end used for calibrating the quartz clock 
standards with an &oouracy of + l part in 10° 
(0:0001 seo. per day). It makes use of the atomio 
beam magnetic resonance technique developed by 
Rabi and bis collaborators}. 

The resonance observed is that due to transitions 
between the hyperfine structure energy-levels caused 
by the interaction between the nuolear and electron 
sping. For observational purposes a uniform 
field is applied so that these energy-levels are split 
into their Zeeman components. The frequency of the 
central line of the Zeeman pattern is, however, to 
the first order, independent of the value of the fleld, 
being given by’. 

y- y, + 427 A, 
where H is the fleld in oersteds and v, which is 
approximately 9192 x 10* c./s., is a fundamental 


constant of the atom. The frequencies of the other 
lines have &«nuch larger, lmear dependence on the 


field and provide a convenient means of definin 
ita effective value. 

All the allowed transitions have been observe 
and from measurements made under a variety « 
conditions the of the oentral line e 
zero fleld waa found to be 9 192 681 880 + 10 af 
in terms of the present adopted frequency of th 
quartz standard, which is based on a provision 
uniform time-scalet estimated by the Royal Greer 
wich Observatory. The sharpness of the reeor 
ance is mdicated in Fig. 2, which is typical « 
the resonance curves we have obtained. As, i 
practice, the observations are made in the presenc 
of & small uniform field, ıt may be convenient t 
define the standard as the frequency of the centn 
line at a specified field. We pro to use the valc 
obtained when the fleld is to make tk 
frequency of the adjacent (8-1—4.1) line exacti 
500 ko./s. higher than that of the central line becaus 
ie rocedure, the difficult measurement 

B eld dn sepiscod hv n kale frequeno 
adn The frequency of the central line ft 
this condition is 9 192 632 050 + 10 o./s. Th 

tial ion of the cæsium standard at th 
ational Dye Laboratory is considerably highe 
than the 1 part in 10° at present claimed ; but speci: 
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lectronio techniques will have to be developed before 
his higher precision oan be utilized. The accuracy 
iven is that which has already been achieved and 
zhich oan be used with our existing quartz standards 
nd techniques of frequency meesurementb'. 
The apparatus is designed to enable many of the 
erameters to be varied through a wide range so 
hat any effect of such variations on the observed 
esonant encies can be studied. When the 
igsible to. have been determined, a simpler 
can be designed. During this investigation the 
‘pparatus will be used for periodic checks on the 
of the quartz olook which constitutes our 
roeng suindiaed of frequency and Crie interval, A 
i these 


omperison between resulta and the values 


lerived from the unit of Universal Time should grve : 


ateresting information concerning the vamations of 
he period of rotation of the Earth, which are known 
o be of the order of 1 part in 10* and which at present 
imit the accuracy of cy standardization. It has 
>een suggested that Ep. is Time’, which is based 
mn the sidereal year, should be used for eliminating 
be variations m the length of the day. The unit of 
ime in this system can be given with the required 
»reciaion only some years in retrospect, although rt 
s hoped’ by means of observations of the Moon at a 
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d Mimansa ai number of observatories to reduce 
vU this delay to one year. > 
system is used, an astronomical unit 
of time accurate to 1 part in 10 
will be at least one year in arrears 
and will, of course, be &n average 
value over that period. The great 
advantage of an atomio standard 
is tbat it enables the frequency 
standardization to be effected by 
measurements i only & few 
minutes. The thus de- 
termined can be made igs ri 
throughout & large area o 
world by means of standard fre- 
quency transmissions’. 

The pioneer work on atomic 
stan. of frequency has been 
carried out in the United States, - 
and before starting this work one - 
of the authors had many helpful 
discussions, in i with Dr. 
H. Lyons and Profs. P. Kusch, 
0. H. Townes and J. R. Zacharias. 
Lyons? built a cæsium standard 
at thb National Bureau of Stand- 
ards, Washington, D.O., and ob- 
tained a value of 9 102-682 Mo.[s. 
for the frequency of the 
line. Later he has used the Ramsey 
method of excitation, as used in 
this experiment, giving a much 
sharper resonance, but has not 
published any results Bo far as we 
are aware. More recently, Zach- 
arias, Yates and Haun" have 
described a somewhat different 
ossium beam apparatus, and 

- Townes has described an oscila- 
tor based on a transition in the 
ammonia molecule; but in neither 
case are absolute values of fre- 
quency given. The resulta reported 
here appear, therefore, to be the 


160 


Deflexion 











$32 631 9192 682 3192 633 


Frequency (Mo./s.) 
Fig. 2 Plot of the 8 0-4 0 transition in owwium. Zero on the 


meter daflexion fs arbitrary, the resonance dip being about ¢ of 
the total beam current e. 
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first examples of the use of an atomio frequency 
standard with an &couracy greater than that obtained 
by using a unit of astronomical time. They also 
represent the highéet accuracy ever achieved m the 
measurement of any physical quantity ın terms of a 
definitive standard. 
i L. Essuw 
J. V. L. Pansy 

' Electricity Division, 
National Physical Laboratory, 

Teddington, Middlesex. 
June 11. 

! Ramsey K, F., "Nuclear Moments’ (John Wiley and Sons, Ino., 

New York, 1952). 
' Kusoh, P., Phys. Rev., 78, 101 (1040). 
? Lyons, H., Ann, Now "York Aond. Sci., 65, 881 (1952). 


Nature, 174, 022 (1954). 
., aod Haun, jon, R, D , Proc. Tast, 


11 Townes, O. H., Pros, Ins. Redio Bng., 48, No. 3. 864 (1066). 


D efinition of the Second of Time 


THH preceding communication by Essen and Parry 
describes & means by which frequencies and intervals 
of time may be measured with an &ocuraoy of 1 in 10°, 
and holds out a prospect of even higher accuracies. 

Ephemeris Trme, on which the definition of the 
second adopted by the International Astronomical 
Union and the International Committee of Weights 
and Measures depends, is derrved from the motion of 
the Moon. -If the posrtion of the Moon at any time 
oan be determined to 0-05 geo., & period of four years 
would be neoeesary to obtam an accuracy of l in 10° 
in time and frequency derived from astronomical 
observation. Essen and Parry mention Markowitz’s 
E yposals for reducing this period to one year; these 

pend on & reduction of the errors by repetition of 
obeervations. Such a reduction would involve a 
study of systematic errors m star places and in the 
corrections for differential refraction that would 
certainly take many years. Durmg this time the 
atomic clocks will be rmproved, probably by a greater 
factor than the astronomical determinations. 

It thus seems probable that for the foreseeable 
future the acouracy of the measurement of frequency 
and of time intervals relative to laboratory standards 
will exceed that by astronomical means, and that 
the astronomically defined second ig therefore in- 
capable of realization with tbe accuracy necessary 
for microwave copy. The natural way of 
escape from this difficulty is to define & ‘physical 
second’ in terms of the natural period of the cmeimm 
atom, choosing the numerical value so that it agrees 
as well as may be with the current estimates of the 
second of Ephemeris Time. Experience of the working 
of the machinery for obtainmg international agree- 
ment on such matters suggests that some years are 
likely to elapse before a decision could be reached. 
The purpose of the present communication 18 to soliort 
views on the desirability of abandoning the astron- 
omical second for the most refined physical measure- 
ments and to encourage other suitably i 
laboratories to make determmations of the cesium 
frequency of the highest accuracy: 

TE possblo that tho new asurdoy i V Tiiu: 
ment of frequenoy wil reveal some unexpected 
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phenomena. It is not self-evident that tho timi 
shown by atomio and astronomical clocks will kee 
in step mdefinitely. In fact, Dirac, Milne, Jorda 
and others have suggested that what are usual) 
regarded as the ‘constantas of physics’ may chang 
by amounts of the order of 1/7’ per year, where T 
the ‘age of the universe’ in years. If T is sbo 
4 x 10* years, changes of this order may soon | 
measurable over intervals of a few years. This ig 
matter that can only be settled by experiment an 
gives an added interest to the development of metho 
of precise trme-keeping. . 
E. C. BunrARD 
National Physical Laboratory, 7 
Teddington, Middlesex. 

June 16. 
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EXPLORATION OF THE EARTH" 
UPPER ATMOSPHERE USING 
- HIGH-ALTITUDE ROCKETS 
BRITISH RESEARCH PROGRAMME 
By Six DAVID BRUNT, Sec.R.S. 


HE wind, temperature, humidity and othe 

properties of the atmosphere up to heighta c 
about twenty miles can be studied directly by mean 
of instruments carried up by free balloons. Observe 
tions of this kind are regularly made by meteorolog 
ical services throughout the world. Although th 
atmosphere at greater heights is very tenuous, j 
necessarily plays an important part in many pher 
omena. Thus long-distance radio propagation i is onl, 
possible because of the existence of layen 
the ionosphere, at altitudes of 60 miles and above- 
indeed, a very important region extends upward 
from & height of 90 miles. Meteors are maini 
evaporated at the 60-mile level, and the aurora, a 
least in high latitudes, is located at about the sam 
level. The electric currente which give rise to tb 
variations of the earth’s magnetic fleld circulate i 
this region, and it is also the seat of a night-tim 
air-glow quite distinct from the aurora or the ligt 
of moon and stars. 

Before the Second World War, information abou 
the upper atmosphere could only be obtained b 
indirect methods. The remarkable developments c 
rockets as weapons led to the possibility of carryin 
instruments into the upper air in vehicles of this kinc 
This was first achieved in the United States in 1944 
using captured V2 rockets. Simce that time stead 
ee a adora ipd 

ve been obtained. The greatest height reache 
Bo far has been 240 miles. 

A research programme of this kind is expenaivi 
and until recently was exclusively carried out b 
American scientists and technicians. It is ver 
desirable that work should be carried out m othe 
countries, to obtain date under differant conditior 
and locations and employing different technique 
A programme has already been comm i 
Franoe, and an extensive gramme is now bein 
initiated in the United through the co-opere 
tion of the Ministry of Supply, particularly the Roye 
Aircraft Hetabhshment, and the Gassiot Oommitte 
of the Royal Society. The programme aims at havin 
available, within two years, rockete able to carr, 
100 Ib. weight of scientific mstrumenta up to height 
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f 120 miles.or more. The design, development, 
upply and firing of the rockets will be carried out by 
research 


T B. W. Mamey), the University of Birmingham 


ity Oo 


mperial 

Prof. P. A. Sheppard), will be initial participante in 
he ecientiflo programme. The work will be co-or- 
linated through a special sub-committee of the 
Jassiot Committee of the Royal Society. The first 
ixperimenta will include determination of atmospheric 
exnperature and density, the study of the nature of 
ie ionosphere, a search for very fine meteoric dust 
»low 60 miles altitude, and determination of the 
sights of the regions fram which the night air-glow 


required will proceed in go that both should 
be available at nearly the same time. 

> Although this programme has been arranged 
i dently of the International ical Year, 
L957-58, it is that it will be in operation 


lurmg this i and add substantially to the 
British contribution to the Year. 


OBITUARIES 


Sir Harold Tempany, C.M.G., C.B.E. 


Sm Harnorp Taxwerany’s forty-three years in the 
Jolonial Agricultural Service (now called the Agri- 
yultural Branch of H.M. Oversea Civil Service) 
stretahed a good way on either side of the great 

whioh followed on the Imperial Agricultural 
Zonferenoe of 1927. These gave the Service the 
beginnings of a unity, enlarged it in numbers and 
resources, provided training for ite cadets and placed 
at its an i adviser to the Secretary 
of State for the Colonies. The late Bir Frank Stockdale 
was tho first to fill this post (1929). T. joined 
him as aasistant adviser in 1986 and, su ing him 
m 1940, waa in. office during the hard years up to his 
cetirement in 1946. 

Vanety in the earlier half of his career gave width 
bo the knowledge of climates, soils, agriculture and 
administration on which his success in the diversifled 
saaks of the latter half depended. Soon after gradu- 
i i i London, where chemistry, 


of agrioulture. 


lireotor of agriculture for seven years from 1939, he 
put new life into the investigation of the food crops 


By 1940, when Tempan 
adviser in the Colonial Office, Stockdale had put new 
spirit into the whole Oolonial Agricultural Service 
end made the Colonial Advisory Oouncil for Agri- 
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culture, Animal Health and Forestry an influential 
body, warm m support of his exertions. Soil erosion 
throughout the Colonial Territories was, at last, being 


checked; the basio importanoe of the peasant 
economy had become recognized ; ialist research 
had begun to be intelligently io major 


problems; and study of husbandry and farming 
systems to be effectively promoted. Further, ib was 

that agricultural development in a territory 
could not spring from unooncerted pushing of 
individual commodities but required a policy based 


Colonial territories. 

The Colonial Development and Welfare Act, 1940, 
greatly enlarged the funds for research, and a com- 
mittee of the Colonial Advisory Council for Agri- 


idea of a regional basis for research was also adopted. 
In 1946, a commission of three, under Tempany, 
visited East Africa for the conference at which initial 
arrangementa for an East African regional organiza- 
tion were drawn up. 


or out, he was unfailingly industrious, conscientious, 


Colonial ire” (1949); and “ ture in the 
West Indies” (1942). Leisure for writing, for which he 
longed, and -happy ity, came in 1946 when, 
on retiring, he editor of World Orops. 


In 1911 he marred Annie Frances Agnes, eldest 


His second 
daughter of William Welfare. 


marriage, in 1040, was to Kate, youngest 
F. L. ExaLmDOw 


Prof. R. H. A. Plimmer 
Tum distinguished biochemist and one of the 
founders of the Biochemical Society, Robert Henry 
Aders Plimmer, emeritus professor of i m 
the University of London, died on June 18 at the 
age of seventy-eight. ° 


~. Starling, he helped 
` .logy School, and he reorganized the teaching of 


- 


- and facilities for 
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At the time of his death, Prof. Plimmar was a 
member of the staff of the Department of Bio- 
chemistry at the British Postgraduate Medical 
School, Hammersmith. 


Born on April 25, 1877, the eldest son of Alfred 
Adars, of Manchester, he the name of his 
stepfather, Henry George Plimmer, F.R.S., an 
eminent bacteriologist WD mabe influenced 
him in his choice of a scientific career. He was 
educated at Dulwich College, University College, and 
in Geneva and Berlin, and obtained his D.So. (London) 
,in 1902 and worked in the Lister Institute for two 
In 


DEED OON chemistry. He waa elected a Fellow of 
the College m 1906. Together with Bayliss and 
to plan and equip the new Physio- 


as does the valuable series of “Monographs on Bio- 
ohemistry”, of which he was oo-editor with Hopkins, 
and to which he contributed “The Chemical Oon- 
stitution of the Proteins”. Protein analysis, which 


he had studied in Eml Fisaher's laboratory at Berlm, 


as & subject in its own right, and the time appeared 
to be ripe for the formation of & club or society with 
the object of encouraging closer co-operation among 
workers in this fleld. The lead was taken by Plimmer 
and J. A. Gardner. They called a meeting at Unrver- 
sity’ College in January 1911, which led to the 
founding of the Biochemical Society with Plimmer aa 
became 


ite first secretary ; Gardner treagurer m 1918 
The flourishing, vigorous Society owes much 
to initiative and foresight of these two oo- 


founders, who steered it through ite difficult early 
days. Plimmer was made an honorary member m 
1043 and later wrote the ‘History of the Biochemical 
Sooiety” up to the time of the First International 
Oongreas of Biochemistry held at Oambridge in 1949. 

ing the First World War, Plummer was attached 
to the R.A.M.O. and worked for a time at the Army 


In 1919 Plimmer was app eppoinied head of the Bio- im 
chemistry t at the Rowett Institute for 
ee we irte ce di e His old 
school friend, John Q. Rowett, had generously con. 
tributed towards the founding of this Institute, and 


boy. But Plimmer was not happy away from London 
and, when the opportunity came, he applied for the 
chair in chemistry at St. Thomas’s Hoepitel Medioal 
School, London, the poet he was destined to oooupy 
with distinction for yi aa years—from January 
1922 until December 1 
At 8t. Thomas aero aaa 
research. He was a successful teacher, 
beloved by his students, to whom he gave every 
encouragement while exercising strict discipline. His 
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luaidity. Full of energy and drive, he carried out a 

amount of research on the nutritiv 
values of foods and their relative vitamin contents 
Plimmer’s poultry farm on tho roof of his 
waa & source of great interest and, inciden 


“Food, Health, Vitamins’, written by Prof. and Mn 
Plimmer, ran through nme editions and containe 
ther famous ‘ meal’ chart. 

Plmmer loved hard work at his laboratory bench 
bub he also tho enjoyed his leisure hours & 
home with his wite and family. Always & kee 
motorist, he toured extensively on the Continent wit 
his family during vacation. He enjoyed watchin 
Werl akoh Orongo rd ma n wore sik 
Glyndebourne, and was an ideal host. 

On the outbreak of war in 1989, 


oor 
tinued at Bt. Thomas’s until the H wa 
tinued si Be Thamar until the Hospital, wa 


Plimmer reached the age c 
sixty-five and retired from St. Thomas's in Deoembe 
1942. He waa too full of energy to remain idle fo 
pus ee re Tr E. J. King’ 
invitataon to work in the Biochemistry 

of the British Postgraduate Medical School, 

smith. Greatly beloved by all his colleagues, h 
continued actively working there from January 104. 
until the end of his life. 

The death of his wife in July 1949 was a great blo 
to him; but he was comforted by the presence of hi 
eldest daughter and her family, who lived with hin 
until a few months before hia death. 

Jons LOWNDES 





Prof. Gustave Magnel 
Tum death of Prof. Gustave Magnel on July 
deprives civil of one of ite leading figures 
Prof. Magnel had a world-wide reputetion as th 
originator of the Magnel-Blaton system of prestrees 
ing concrete, according to which the preetreesing wire 
are formed into a cable of section b, 
means of spacer grilles, and are anchored by ste 

hammered into ‘sandwich plates’. 

Gustave Paul Robert Magnel was born at Eæohe 
a vinoo of Antwerp in 1889, and graduate 
engineering in the University of Ghent 1 
1912. His early working years were spent in Englan 
the First World War, he worked & 
assistant, later ohief engineer, for the firm « 

D. G. Somerville and Oo., of London. 
After the War he returned to Ghent, and to h 


one of,the earliest enthusiaste for prestressed oor 

crete ; it waa during the Seoond World War that h 
developed his own system of prestreesing. The syster 
did much to widen the goope of the new and revolt 
tionary technique of prestreesing, and has been use 
in many different countries for bridges, buildings an 
circular structures such as tanks and silos. Pro 
Magnel himself designed most of the early structure 
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their olarity 
uality marked his writings. His numerous technical 
ooks are standard text-books; they cover a wide 
ange of subjecta, and contain an unusual wealth of 
cactical deteil, Chief among his i works are : 
Pratique du Oaloul. du Béton Armé” in four volumes, 
f which Volume 4 is “Le Béton Précontraint", 
Cours de Stabilité des Constructions” in four 


olumee—the lete University course in struc- 
<ree—and “Leo pratique des Poutres Vieren- 
æ)”. “Le Béton. Précontramt” has been translated 


«to English, and published m Great Britam. He 
as also the author of numerous papers in French 


Oil uus HO ae oe MERE 
t Civil i in 1049 he introduced the Magnal— 
daton system of p i 
itiated the publication of 


-Presiressing : 
As a lecturer, Prof. Magnel was well known in the 
-ited States and in South Africa, as well as in 
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Britain, his perfect command of English no lees than 
his command of his subjeot always ensuring him an 
appreciative audience. Wherever he went he was an 
outepoken crusader for high-quality concrete and 
was forthright m his condemnation of slipshod 
‘workmanship. 

Prof. Magnel had been honoured both in Great 
Britain and in the United States as well aa in Belgium. 


Engineers in 1934, and of the Institution of Civil 
Engineers m 1950. He was also & member of the 
American Society of Civil Engineers and the American 
Conorete Institute, and a holder of the American 
Frank P. Brown Medal. He was chairman of the 
Belgian Prestreased Concrete Group, and senior vice- 
preadent of the International Federation of Pre- 
stressing. In this capacity his keen intellect, sound 
judgment and always unruffled courtesy, as well as 
his 
missed at the forthooming International Congress at 
Amsterdam. His dynamio, yet always kindly, per- 
sonality wil be missed by all who knew hmn. 
Barry CAMPBELL 


NEWS and VIEWS 


Hhemistry at the Imperial College, London : 
Prof. E. A. R. Braude 
Is taking up the appointment of profemsor of 
i i at the ial Oollege of Science 


leading 
eitish organic chemists, who has a wide and im- 
artant range of interesta ; at the same time, it has 
cured. the services of one deeply experienced in the 
4ecial ednoational methods associated with this 
whool Dr. Braude was born in 1922. After a dis- 


anne undergraduate oareer at the Imperial 
ege, he continued there as a research 
eadent under Sir Idn Heilbron. was awarded 
w Ph.D. degree in 1945. He waa i assistant 


sturer in 1940, lecturer in 1947, and reader in 
ganio chemistry in 1052. He was awarded the 
-eldola Medal of the Royal Institute of Chemistry 
r 1950, and received. the D.Sc. in the same 
war. He is a member of the Council of the Chemical 


olety. 
Prof. G. Wilkinson 
'Tx chair of inorganio i in the University 
London tenable at the i of Science 
d Technology, from which Prof. H. V. A. Brisooe 
mtired last year, has been filled by the appointment 
Dr. G. i who graduated there as a Royal 
«holar in 1941 and waa elected Frank Hatton prize- 
an. Dr. Wilkinson then undertook research in 
organic chemistry a’ the Oollege until, i 1943, 
. was appointed to a research post in the joint 
‘itish—Canadisn—United States atomic energy pro- 
«t, serving for three years at Montreal and at Chalk 
ver.. After the War, he was a research associate, 


engaged m Prof. G. T. Seaborg’s laboratory in the 
University of California, on investigations of radio- 
isotopes leading to quantitative studies of the reaction 
of high-energy protons with the heavier elements ; 
he later held a similar post in Prof. O. D. Coryell's 
laboratory at the Massachusette Institute of Tech- 
nology, working on the conditions of formation of 


complexes by phosphorus halides. Binoe 1951, as 
assistant professor of chemistry at Harvard Univer- 


b in experimental investigation, 
his experience as a lecturer on morganio and nuclear 
chemistry, and his administrative services as secretary 
to the 
take to 


e Imperial Coll enthusiasm for the 
development of studies in m of inorganic 
chemistry and wide knowledge of facilities now 


available for that purpose. 


Physics at King’s College, London : 
Prof. W. C. Price 


His many friends on both sides of the Atlantio will 
be pleased to know that the title of professor of 
ysics in the University of London has been con- 
m a P 
ment at King’s College. Dr. Price has held post 


regions. 
first to show that the short-wave of a large 
number of baslo moleculés, as. acetylene, 
ethylene, benzene, water, the alkyl halidés, eto., can 


genius for smooth organization, will be sadly  , 


» 
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be interpreted as a succession of electronic transitions 
which converge to limita ing to the photo- 
ionization of icular electrons within the molecule. 
This phase of Dr. Price’s work was started while he 
was & Oommonwealth Fellow at the Johns Hopkins 
University during 1982-85 and developed later at 
Cambridge, where he was on the staff of the Physical 
Chemistry Department and held a fellowship of 
Trinity College. 

During the later years of the Second World War, 
Dr. Price became attached to Imperial Chemical 
Industries, Ltd. (Billingham Division), where he 
applied infra-red techniques to industrial problems, 
particularly those concerned with the war effort. 
Durmg 1946-47 he was research associate at the 
Molecular Spectroscopy Laboratory in the University 
of Chicago, and in 1049 he took up his appointment 
at King’s College, London. His contributions in 
evidence for the bridge structure of diborane and its 
metal derivatives, the elucidation of the nature of 
the vibrations of the peptide link, the theory of 
infra-red reflexion spectra from molecular crystals, 
and high-resolution studies of emission spectra of 
molecules and radicals. Dr. Price has during the 
past few years contributed greatly to the teaching 
duties and administration of the Physics Deparment 
at King’s College. 


Ford Prize for Peaceful Uses of Atomic Energy 


ON the opening day of the Geneva Conference an 
the P Uses of Atomic Energy, it was announced 
by the Ford Motor Oo. that it will put aside one 
million dollars to provide an annual prize for the best 
contribution to the subject. The award is to be made 
by an international jury, and the honorarium of 
75,000 dollars and & medal may go to an individual 
or a group of scientists, irrespective of race or political 
views. If as award bonda the mouy ia to ported 
for providing fellowships for scientists likely to con- 
tribute to the advancement of the fal application 
of atomic energy. This i t gesture is & 
response, the Company states, to President Hisen- 
hower’s appeal to mdustry to offer an incentive in 

ing new ways of using atomic energy for the 
benefit of the human race, and has been made by 
Mr. Henry Ford and his brothers as a memorial to 
their father. 

New Reactor at Harwell 

A FULI-SOQALE, very low-power model of the 
Dounreay fast reactor has been built at Harwell and 
should be in operation before the end of this year. 
It bas been named ZEUS (Zero Energy Uranium 
System) and will provide data relating to the design 
and operation of the Dounreay experimental plant. 
ZEUS is a fast reactor like ZEPHYR (the Zero 
Energy Fast Reactor), and the reacting core contains 
only the fuel, its canning material, and the coolant ; 
there is no moderating material such as heavy water 
or graphite to slow down the neutrons. The fuel is 
uranium highly enriched in uranium-235 (from the 
diffusion plant at Oapenhurst), instead of the 

lutonium fuel used i ZEPHYR. The fuel is in the 
dorm of long tubes which are mounted vertioelly to 
form a hexagonal-shaped core. The care is sur- 
rounded by an envelope of natural uranium, the 
purpose of which is to absorb the neutrons from the 
core and so produce plutonium. The Dounreay 
reactor and ZEUB are both breeder reactors in the 
pense that the amount of plutonium produced in the 
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reactor should exceed the amount of uranium-2 
burned in the core. It is not expected that t 
breeding margin will be as high aa it was in ZEPHY 
where the amount of fresh plutonium produced in t 
reactor was found to be about double the amou 
consumed in the core. The operating power-leyel 
ZEUS will be only about one-millionth of that of t) 
proposed Dounreay reactor. This will be sufficie 

r experimental studies. Because of the compl 
technical problems which they , fast reactors w 
not play a prominent part in the early stages of t 
utilization of atomic energy ; but when they do oon 
into wid use they will make it possible for 
substantial supply of fissile material to be obtain: 
economically from a relatively modest supply 
uranium. 


Radlo-astronomy at Cambridge 

Tus University of Cambridge has accepted t) 
offer of a gift by Mullards, Ltd., of ten annual gu 
scriptions of £10,000 each, for continuing ar 
extending the work in radio-astronomy which is no 
being carried out at the Cavendish Laboratory. 
is intended to set up a new observatory on a m 
near Cambridge, which will be known as the Mulla 
Radio-astronomy Observatory. The grant will ma) 
it possible both to obtam the use of the land : 
provide laboratory buildings, and to construct ne 
instruments. It is hoped in this way to develop 
number of the lines of research which now appear » 
offer great promise. During the past two years 

of radio stars has bean completed at Can 

bridge which led to the location of nearly tv 
thousand radio sources. Only a small fraction : 
these could be related to optically observable object 
and an analysis of their apparent distribution 
space has suggested that most of them represent s 
extremely rare and intense class of source; on th 
interpretation most of the sources observed lie beyor 
the reach of the most powerful optical telescope 
in regions where the predictions of different coem. 
logical theories diverge. The extension of tha 
observations, their comparison with ooemologio 
theories, as well as work on the general emiasic 
from the galaxy and on the structure of the out 
layers of the solar atmosphere, represent some of ty 
in igations which it is hoped to undertake at tk 
bigs aps 
International Co-operation 

Brackish Water 

Gamat Barrarn has joined an international sohen- 
for research on de-salting saline waters by electr 
dialysis ; the work will be carried out in The Nethe 
lands. In many countries, difficulty ia being found 
providing the i ing quantities of freah water r 
quired for domestic industrial use. For exemp) 
sea-water is infiltrating into freshwater wells in t 
Thames estuary and it ia becoming more and mo 
difficult to suggest other sources that do not invol 
expensive, long-distance pumping. Talks on t 
Possibilities of various of de-salting wat 
have been going on for some time under the io 
of O.E.E.O. One promising process is el i 
—the removal of selts from a liquid flowing betwe 
pairs of ion-eelective membranes, by means of c 
electric field. Research on this method is already wt 
advanced in The Netherlands. The Dutch recent 
offered to carry out development work in co-operatic 
with other countries showing an interest. Gre 
Britain has jomed The Netherlands, South Afric 


on Purification 
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ustralia end Algeria (representing France) in 
aying for this work; the problems to be solved are 
1ainly those of bringing up the from small 
2 d dip unn scale. In Britain, an Admiralty 
3am. been working on scale- and foam-prevention 
i the distillation of sea-water. The Department of 
cientiflo and Industrial Research has now given 
5,000 for an extension of that programme to cover 
ther waters. A Dutch scientist is joining the team. 
‘wo other processes have been put forward by the 
‘rench, namely, certain aspects of ion-exchange and 
f solar distillation, which may be suitable for use in 
ery hot, dry areas; no co-operative group for their 
tudy has yet been formed. 


New Discovery at Swanscombe, Kent 


Soma time must necessarily elapse before a com- 
Jete study can be made of the portion of a human 
kull bone discovered at Swanscombe by Mr. and 
firs. B. O. Wymer, Mr. J. Wymer, and Mr. Adrian 
Tones on August 1. It oan, however, be confirmed 
hat the bone is a right parietal, and it fits perfectly 
vith the left parietal and occipital which were 
liscovered on the same site by Mr. A. T. Marston 
n January 1035. This in itself is very satisfactory, 
uid will enable further evidence to be obtained from 
he bones as a whole.- Meanwhile, the remarkable 
nob that another portion of the same skull bas been 
‘ound after an interval of twenty years is a striking 
ustification of the policy of the Nature Conservancy 
n preserving sites of scientific importance. Tho 
‘amaining region of the Swanscombe skull has still 
;» be discovered, and it is very much to be hoped 
shat it will be found during the further excavations 
which it is understood are to be made. It is therefore 
of the greatest importance that the site should be 
orotected from damage. 


Commonwealth Agricultural Bureaux 

Toa growth of the Commonwealth Agricultural 
Bureaux, like so many other British organizations, 
nas been one of ion and adjustment, often on 
an empirical basis, to the needs and mood of the 
ame. It dates back to 1909, when recommendations 
were made for forming an Entomological Research 
Committee, duly leading in 1913 to the foundation of 
the Imperial Bureau of Entomology, and to 1920, 
when an Imperial Bureau of Mycology was 
In addition to these two bodies, now named the 
Dommonweelth Institute of Entomology and the 
Commonwealth Mycological Institute, respectively, 
aleven other Commonwealth centres were later 
founded, as follows: Institute of Biological Control, 
Bureau of Agricultural Parasitology, Bureau of 
Animal Breeding and Genetics, Bureau of Animal 
Health, Bureau of Animal Nutrition, Bureau of Dairy 
Science, Bureau of Forestry, Bureau of Horticulture 
and Plantation Crops, Bureau of Pastures and Field 
Crops, Bureau of Plant Breeding and Genetica, and 
Bureau of Soil Science. Tho these centres are 
ctuated in Great Britain, ey are essentially 
Commonwealth organizations and are m the hands of 
an Executive Counal which comprises one member 
from Great Britain and one from each of the Dominions 
of the British Commonwealth (including the Republic 
of India and the Federation of Rhodesia and Nyasa- 


Commonwealth Agricultural Bureaux Conference of 
1946 was that the Executive Council should issue a 


»onspectus showing the subjects or aspects of subjects 
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covered by the journals of the institute and bureaux. 
Ab the same time it was decided to in & 
brief account of the history and origin of the on- 
wealth Agricultural Bureaux organization. As & 
result, the conspectus was issued in 1949 giving & 
short description of the history, work, administration 
and finance of the Bureaux and a detailed review of 
the subjects covered by each institute and bureau. 
The conspectus has now been revised and is a valuable 
pamphlet of nearly fifty pages (London: H.M.8.O., 
1955) showing the state of the Commonwealth Agri- 
cultural Bureaux at the time of going to press in 
October last year. 


National Institute of Agricultural Botany 


Ix his address to the Fellows of the National 
Institute of Agricultural Botany, Cambridge, at the 
annual general meeting of the Instituto on July 14, 
Sir William Slater said that a fundamental feature 
of the Institute's work has been the introduction of 
greater precision into the evaluation of the different 
varieties of agricultural and horticultural crops, and 
aa a result the farmer and grower now have informa- 
tion upon which they can rely. With regard to plant 
breeding, he believes that undue emphasis is some- 
times laid on a search for an ideal variety a 

inne el posibile good (oan whereas a soun 
fonds ol good varie of known performance, from 
which the farmer can select ing to his i 
ments, may be preferable. Prof. T. J. Jenkin, - 
man of the Council, in presenting the annual report 
for 1954, referred to the arran for transfer 
from the Welsh Plant Breeding Station of the certi- 
floation of the Aberystwyth strains of grasses and 
clovers, and for sowing an additional acreage of 
foundation seed as the first stage towards full 
responsibility by the National Institute of Agri- 
cultural Botany for the production of stock seed of 
these strains. A recommended list for the potato 
crop has been produced for the first time, the 
certification schemes for cereals have been developed 
and a new scheme inaugurated for lee. Con- 
giderable has also been made m the national 
certification scheme for herbage plante. In con- 
clusion, he was able to announce the authorisation 
by the Ministry and Treasury of a capital grant for 
a much-needed extension to the headquarters building 
and for improvements in glasshouse acoommodation. 


Institute of Sclence Technology 


In 1948, the Science Technologists Association was 
formed for technicians in science laboratories in 
educational institutions and in industry who were 
nob covered by the Institute of Medical Laboratory 
Technology. The membership has now grown to 
approximately 1,800, and many branches have been 
formed providing for local activities. The Education 
Board of the Association has examinations 
at both oertifloate and diploma level, and the 
Association has assisted in the training of technicians 
in other ways and has maintained a technical 
information service. A primary of the 
Association had always been the formation of an 
Institute of Science Technology, and this was accom- 
plished at an extraordinary general meeting of the 
Association held on May 21. The Institute has been 
granted a certificate of incorporation and has taken 
over the affairs of the Association. ip of the 
Institute will consist of Fellows, honorary Fellows, 
associates, ordinary members and registered students ; 
the training scheme approved by the fnstitute is a 
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. W. Chemistry Department, Imperial 
College of Science and Technology, London, S.W.7. 


Engineering Appolntments In Great Britain during 
. 1954 


Durma 1954 the Profeasional i 
menta Bureau (9 Victoria Street, 
bmitted : 


-nine ago by-the Institutions of Civil, of Mech- 
anioal and of Electrical i 


have been varied and have included posts for en- 
gineers with experience in chemical engineering plant, 
hydraulics, servo- i production and man- 
agement. The major proportion of electrical vacancies 
have called for experience in the sphere of electronics 
and light-current engineering, inoluding instrumenta. 
Forestry In Northern Ireland 


iphlet 
issued by the Minister of Agriculture in Northern 
‘in Northern Ireland” 
(pp. 20; Belfast, 1954), & brief historical review is 
given of the forests of the region in the past. Ib 
was not until 1903 that a definite step to stop 


since then. The forest policy laid down is governed 


small. A Forestry Acb (Northern Ireland) was 

in 1958, and afforestation and other work is pro- 
ceeding under the Act. As m so much of Britain, 
sitka spruce is the moet important single species in 
the reafforestation programme. 


The German Plastics Industry 


Tos German Forsch Kunststoffe 
e.V., & uniof of 189 firms, was founded in 1958 with 
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the object of promoting the scientific investigatic 
and Junone application of plastics (Kunststoffe) ar 
the devel + of the industry. It has founded tl 
Deutsche KunstetoHf-Tnstitub in Darmstadt, undi 
the direction of Prof. K. H. Hellwege and in tl 
grounds of the Technical Institute, and the ne 
Institute i to be functioning fully at tl 


is 
end of 1956. It will laboratories and worl 


engineers. 
will be largely met by members of the Forschung; 
gesellschaft, with asmstance from the State of Hess 
eod Seo TL bo Dader CHO UEN io 
of & 


ranches of the science and technology of plastio 
This publication, a specimen of which in the form o 
photostat copies of sheets has bean received at ih 


is grven as 80 DM. to members of the Forsohungs 
gesellschaft and 200 DM. to non-members per annum 


Announcements 


Tua Wellcome Trustees announce that, with th 
of the chairman of the Medical Researc) 
they have appointed Brigadier J. 8. K 

Boyd to be & Trustee as from January 1, 1956, i 

succession to Prof. T. R. Elliott, who is retiring fron 

the trustecehip in October. 

relinquishing the directorship of the Welloom 


Tua following lecturers in the University o 
Aberdeen have been appointed readers in the subject 
stated, as from Octo 1: Dr. H. W. Kosterlit 
(physi ); Dr. T. N. Morgan (msteria medica) 

- W. P. D. Wightman (history and osophy o 
science); Dr. W. T. H. Williamson (| science). 

Toa French Booty of Metallurgy is holding it 
annual "Journées Métallurgiques d’Automne” i 
Paris during October 24-29. Further informatio: 
can be obtained from the Société Frangaise d 
Métallurgie, 25 rue de Clichy, Pars 9°. 

Tm Scottish Group of the Nutrition Society 1 
holding a sympoei in Aberdeen on T 
on “Cholesterol and Fat Metabolism in t 
Dist and Disease”. Both the biochemical and clinice 
aspects of the subject will be considered.  F'urthe 

i can be obtained from Dr. A. M. Thomson 
ent of Midwifery, University Medical Schoo) 
Foresterhill, Aberdeen. 
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CONFERENCE ON THE EFFECTS OF NUCLEAR WEAPONS 


WORLD conference of scientists to consider the 

effects. of nuclear weapons was organized by 
the World Association of Parliamentarians for World 
Jovernment and held at the County Hall, London, 
audis ere ang The Right Hon. Clement Davies, 
oresident of the Association, opened the conference, 
and the Right Hon. Walter Elliot took the chair 
during the subsequent sessions. 

Earl Russell opened the debate and moved his 


resolution Governments to acknowledge 
publiely that their cannot be furthered by 
world war. He scientists to collect together 


the resulta of their investigations of the effects of 
nuclear warfare, and then see that they are clearly 
exped rule ndn and M MEE. on 
widely as possible. Not only nuclear physicists, but 
also geneticiste, meteorologista, authorities on soil 
and crops, and other will be needed in the 
investigations. Some of the work has been done 
already, but what ia needed is a series of reports by 
internationally acknowledged authorities on the 
subjects concerned. 

These reporta would make it clear that a nuclear 
war would not bring victory to either side, but would 
probably create a planet destitute of life, except for 
agra nomen mid funt If nuclear weapons are 
intended only as deterrents, and there is no intention 
of using them, then it would seem simpler and more 
economical to have the deadlock admitted and the 
impoemibihty of war acknowledged. War can no 
longer serve aa an instrument of policy. We cannot 
atl fo learn thi By experience: keraos the experi- 
ence would probably be that of universal death. 

It is only the first steps that depend upon man of 
ecienoe as such. Their pronouncements will have to 
be taken up and olarifled and emphasized by leaders 
of public opinion, who will have to make their weight 
felt by statesmen of Hast and West alike. 

Another important sphere lying within the scope 
of science is the le peaceful uses of atomic 
energy and of scientific discoveries. The 
tendency of the general public to think of scientista 
as merchants of death must be combated, and it 
must be made clear that acience could and would 
bring benefits to mankind as great as the disasters it 
has been rendering possible. If the world were 
liberated from fear of war, soienoe could abolish 
poverty end fene the tando of liviig See 
the world, make deeerte fertile, ameliorate 
inclement olimatea. 

Collective hatreds have darkened history since the 
dawn of organized society. They are about to cease, 
either because no one be left alive to feel them, 
or because men will have learnt the elementary 
wisdom that only by overcoming collective hatred 
oan the human race survive. 

Earl Russell was followed in the debate by a 
number of distinguished speakers, including Prof. J. 
de Oastro, Prof. M. L. Oliphant, Prof. H. Rabino- 
witch, Prof. A. J. Ayer, f. A. Topehiev, Lord 
Boyd Orr, Lord Beveridge, Prof. O. H. Waddington, 
Prof. R. W. Ditehburn and Prof. G. Boschi. They 
generally welcomed his proposals, in some cases with 
reservations, and stressed the dangers of nuclear 
weapons and the importance of developing the 
peaceful uses of nuclear energy. 

On the second day, the scientists divided into three 
commiasions to study the destructive potential of 


nuclear weapons and the hazards of the large-scale 
use of nuclear , the international 
eontrol of atomio energy, the individual and 
collective responsibility of the scientist. The other 
delegates debated the responsibility of Parliaments 
in the nuclear age. 
The main task of the three commissions was to 
define more precisely their terma of reference and, 


Where posible, (o pose Gs ee 
answered. Ji is ahd ges their reparta be cir- 
culated to in scientists all over the world 
with & egt for comments, suggestions and details 
of scientific and technical investigations bearing upon 
them. These will be i in a final report to 
be presented at another conference to be held in 
The Hague about a year hence. 
The fhet commission examined the destructive 
potentials of nuclear weapons, the poesible oon- 
of their massive use in war and in testa, 
and the possible harmful effects of the peaceful uses 
of atomio energy. It was agreed that its investigations 
should be carried out under the following headings : 
(a) physical destruction ; (b) effects on individuals ; 
animals 


(c) effecta on and crops; (d) long-term 
i effects on human animals and 
plants; (6) meteorological effecta; (f) effects of a 


rise in tho general level of radioactivity in the atmo- 
sphere and the soil. Prof. J. Rotblat, of the Physics 
Department, Medical College of St. Bartholomew's 
Hospital, Charterhouse Square, London, E.O.l, was 
mated secretary of the commission. 

problems of the supervision and control of the pro- 
duction and use of nuclear weapons with the view of 


enforcing their prohibition. A number of questions 
for farther study were and classified under five 
headings: (a) Detection of existing weapons and 


other indirect methods be 
existing nuclear weapons and fissile materials, and if 
so, what are they ? 
ee ee n Can surprise attacks 
be impossible by setting 

of the means of delivery of attacks, or of dan- 
gerous concentrations of air, naval or land forces for 
Buch an attack; for example, by establishing pointe 
of control in porta, road junctions, airflelds, eto. ? 
(c) Control of mines and planta-producing or loy- 
ing fissile materials: Are the possibilities of the 
control of diversion from these plants of fissile 
materials affected by new scientific or technical 
developments, and are there methods by which the 
conversion for military usea of materials used in 
power plants can be made difficult or preventable ? 
(d) Adaptation of controls to poesible future spite a 
ments: Cen the control methods be made flexib 


enough to be table to possible new developments 
such as new me of ittiation of thermo-nuolear 
reactions ? (6) Nuclear weapon testa: How could 


nuclear testa be detected à 
the cessation of such tests ? 

The commission seid that the study of these 
questions would be greatly facilitated by closer inter- 
national oo-operation of scientista, and by the 
reduction of secrecy to a minimum. Dr. P. B. 
Hodgson, of the Physics Department, University 
College, London, W.O.1, was appointed secretary of 


the commission, e. 


how effective could be | 
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The third commission examined the responsibility 
of scientists for the direction of their work, the uges 
to which it is put, and public knowledge of ita 
implications. Dr. J. Bronowski, of the National Coal 
Board, Central Research Establishment, Stoke 
Orchard, Cheltenham, Glos, was appointed secretary 
of the commission. 

The tative character of the conference was 
fantoaued Dy. the presence of a delegation fram the 
U.S.S.R. comprising Academician A. Topchiev, pro- 
fessor of organic chemi and general secretary of 
the Academy of Sciences of the U.8.8.R., Prof. O. A. 
Golounsky, director of the Institute of Criminology, 
University of Moscow, Prof. A. V. Kusin, a bio- 
chemist, and Prof. M. A. Markov, a theoretical 
physicist. The atm of the discussions was 
cordial, and their conclusions unanimous. 


The final day of the conference was devoted to the. 


Presentation and discussion of the reports of the 
three commissions, At its close, Earl Russell moved 
his resolution, which had been slightly modifled as a 
result of the previous day's discussions: “Simcoe in 
any future world war nuclear weapons will probably 
be employed and since such weapons threaten to 
bring immeasurable suffering for humanrty, and 
material destruction, and possibly even the end of 
mankind, we urge, therefore, the governments of the 
world to realize and to acknowledge publicly, that 
their purposes cannot be furthered by world war; 
consequently we urge the full and o examination 
of the implications of recent ecientific developments 
for humanity as a whole and the promotion of 
means for the settlement of all matters of 
international dispute”. The resolution was carried 
unanimously. P. E. Hopason 


LONG ASHTON RESEARCH 
STATION 
FIELD-DAY 


IELD-DAY was held at Long Ashton on July 20 
in conjunction with the fifty-second annual 
general i of the governors, members and 
associates of the National Fruit and Cider Institute. 
Captain D. M. Wille, chairman of the governors, 
presided. 

In reviewing the work of the Station during 1954, 
the director, Prof. T. Wallace, referred to the 
promising results obtained from foliage sprays and 
soil dreasings of chelated campounds of iron in the 
control of lime-induced chlorosis of fruit trees. 
Although these compounds, derived from ethylene- 
diamine tetra-acetic acid and related substances, are 
as yet expensive, he believes that the residual effecta 
obtained from a single application to calcareous soils 
make it likely that they can be developed to replace 
the present tedious technique of injecting pelleta of 
ferrous sulphate into the trunks of affected trees. 
The chelates have been found to be photosensitive, 
. and it is therefore neoeesary to water them well into 
the soil to prevent their breakdown at the soil surface. 
In a brief account of the work of the icultural 
Research Council Unit of Plant Nutrition, Prof. 
Wallace recalled Dr. Nicholas’s participation in 
ts at the MoOollum Pratt Institute which 

had shown molybdenum to be an essential con- 
stituent of the flavoprotem enzyme, nitrate reductase ; 
he outlined fhvestigations that are being made on 


NATURE 


“et Te 


August 13, 1955 vo. 176 


other metallo-flavoprotems and on the valency 
changes of molybdenum withm plants. 

In & tour of the plantations, members saw three- 
year-old trees of Cor's Orange Pippin and Bowden's 
Beedling that had been newly grassed-down in further 
studies of the effect of cover crops on the availability 
of soil nutrients and of their interaction with fertilize 
treatments. entas made with cider-applee 
between 1946 and 1952 had shown that, comparec 
with clean cultivation or annual oover-orope, 
cover rapidly increased the potassium and udi ae 
status of the leaves while the nitroger 
status ; fie effects ‘on, es grow and feuis Viol 
had not bean readily determinable as the trees hac 
been well established when the covers were sown. 

Current trials with -substances were demon. 
strated. In the search for a compound suitable as t 
thinning-agent for heavy-bearing varieties of apple 
naphthylacetamide has been tried for the first time 
in place of «-naphthalene acetic acid (NAA), whick 

caused a loas of marketable crop in a number o: 
consecutive years. Sprays of the amide applied fom 
days after petal-fall gave variable results: they hac 
drastically over-thinned test branches of Orawley 
Beauty when used at half the strength (50 ppm. 
recommended in the United States, whereas they hac 
failed to effect any thinning of Laxton’s Superb ever 
when used at 1} times the recommended strength. 

From the barenees of their branches it was possible 
to distinguish trees of Worcester Pearmain that hac 
received sprays of 80-50 p.p.m. 2:4 : 6-TP (2:4: 5-tri 
chlorophenoxy propionic acid) in August 1958. Treat 
ment had permitted apples of good ity to be har 
vested fourteen days in advance of the normal crop, 
and had seemed likely to prove valuable to growert 
anxious to catch the early market. Damage to the 
treated trees had, however, become apparent early 
in 1954, when their yield was only 25 per cent of thai 
from untreated controls. The uncertainty attending 
empirical trials of growth-substances has served tc 
em ize the importance of the investigations thai 
Long Ashton has been making since 1046 into the 
production of natural auxins during the development 
of apples and other fruita. 

Members were algo shown experiments to decide 
the best method of rooting gooseberry cuttings, and 
demonstrations were made of the frame-working and 
top-grafting of apples and of the spraying of dwari 
pyramid apples by an automatic machine developed 
at the Research Station. 

Laboratory exhibits illustrated the techniques used 
in the performance of spray machinery 
and materials: these’ included measurements of 
droplet size, of the distribution and persistence ol 
various formulations of copper compounds on potatc 
leaves, and of the residues of DDT and captan on 
apples and other fruits. A new method for the 
determination of small amounts of captan has shown 
& maximum d it of 10 p.p.m. on fresh straw. 
berries wudsesefully speed in 1954 against Botrytis, 
using three applications at 0-25 per cent. While nc 
taint had been apparent in the fresh fruit, a slighi 
taint had developed during the storage of canned 
fruit. 

Other exhibita showed the use of radioactive 
kir ee ae d 
through bean and apple plants ; and the production o! 
cankers on apple trees by inoculation with mycelium 

or spore suspensions of Gioeosporium perennans and 
the formulation of a BHO- DDT emulsion as a sub. 
stitute for winter washes for apple trees. The need 
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3r supplementing this emulsion with a later spray 
gainst the red spider mite (Metatetronychus ulmi 
Coch) was stressed, and favourable reports were 
agde of the acaricide chlorbenside (p-chlorphenyl 
-ehlorbenzyl hide) which has given nearly 
omplete kill of one winter eggs of the mite when 
pplied at 0-05 per cant just before hatching of the 
gps. 
Ín an array of caaks and bottles appropriate to the 
coasion, the Cider and Fruit-juices Section included 
ttractive samples of concentrates and syrups pre- 
ered from black currants, strawberries and rasp- 
erries. , Paper chromatograms showed the amino- 
cids distinctive of apple and pear juices and the 
banges im organic acids taking place during fer- 
i rad breakdown of 
alio acid to lactic and suocinio acids, the reduction 
£ qumic acid to dihydroshikimio acid has recently 
en observed, a finding of some interest because of 
1e role postulated for quinic acid in aromatio bio- 
ynihesie. Chromatograms of leaves of ap 
ear and of the a hybrids prod by Mr. 
f. B. Crane at John Innes Institution demon- 
trated that the hybrids had inherited the phenolic 
annin) components of both parents. 
The cider-house contained a collection of goose- 
erries ahowing the characters that are being used in 
heir classifloation, which is at present very confused ; 
bere was also a selection from the many varieties of 
erry pear collected during the past two years in & 
urvey of West Midlands orchards, arising out of 
revived interest in perry. The longevity of perry 
ears ("He who planteth perry pears planteth truly 
or his heirs”) was illustrated by a recent photograph 
f a vigorous tree planted at Holme Lacy, Hereford- 
hire, in 1790, and reputed at one time to have 
ecupied $ acre and to have yielded five to seven 
ons of fruib in one year. 


:NDOCRINOLOGY AND AGEING 


MEETING of the British Society for Research 
on Ageing was held at the Ciba Foundation, 
l Portland Place, London, on June 9. 
Sophie e edle irene V. Korenchev- 
‘Endocrinological Aspects of Gerontology”. 
Lo pointed oui that in studying the relationshipe of 


8, in old age; (8) the use of hormones in treating 
ae ailments of old age. 

„the testis, Dr. Korenohevsky listed 
whioh are characteristic of both 
castration and twelve which differ in 
Among the former are atrophy 
kidneys, heart and skeletal muscles, an 
in fat deposition and fatiguability and a 
ale, lifeleas, non-elastic akin. On the other hand, the 
lrenala and the pituitary are atrophied in old age, 
sat hypertrophy as a result of castration. Dr. 
-orenchevaky pointed out that castration oan 


£ lrver, 


~ 


wevious workers, who have shown that castrated 
men of forty look like old man of sixty. 

The thyroid gland in old age shows degenerative 
md sclerotic changes; but in some cases an 
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apparently normal or even hyperactive gland has 
been found. However, the fact that most thyroids 
show degenerative changes in old age has for some 
time led to thyroid deficiency being thought of as a 
cause of agéing. Experimental evidence 
shows that thyroid deficiency is not itaelf the 
cause of ageing; but ıb can iniensify and &ooelerate 
those degenerative proceasca which are present both 
in agemg and thyroid deficiencies. There is a pos- 
sibility, on the other hand, that excessive thyroid 
secretion might accelerate ageing by wearing out the 


organism. 

Ageing and hypofunotion of the adrenal have some 
aix effects in common, namely, increased fatiguabilty, 
asthenia, tendency to akin pigmentation, low besal 
metabolism, accumulation of toxic metabolites, 
mental depression and apathy. On the other hand, 
adrenal hypofunction produces hypotension and old 
ago tends to produce hypertension. 

The conclusions presented by Dr. Korenchevaky 
were that while degenerative changes in the three 
endocrine organs considered can produce, and there- 
fore intensify, many of the conditions present m old 
age, they are not the basic causes of ageing. Experi- 
ments on senescent rats by Dr. Korenchevaky and. 
recent clinical observations show that the hormonal 
treatment might be useful only in those cases of old 
age in which there is & defloiency of the respective 
endocrine. The treatment removes this deflaienoy 
and the intensifying effect which it exerts on the 
processes of ageing. 

Following Dr. Korenchevsky’s general survey, 
three papers were read—two on the ageing ovary 
and one on hormonal changes in the meno- 
pause. These included a thoughtful discussion of 
the ovary by Prof. P. L. Krohn, an interesting paper 
on hormonal relationships in the menopause by J. A. 
Loraine and a detailed account of & critical series of 
researches carried out in Amsterdam by Dr. O. 
E L. Boot and P. J. Thung. The 

E was read by Dr. P. J. Thung. 
pointed out that in considering the 
ageing processes it must be remembered that the 
ovary is a composite organ with several jobs to do ; 
for example, it has not only to produce ova but also 
a series of reproductive hormones. The ageing of 
these two functions may not always run m parallel. 
Also a specially produced tissue, such ag the corpus 
luteum, has a life and an trme-table of ita 
own, not necessarily related to the other ovarian 
ahangee, Furthermore, the fatal ovary (for example, in 
the mare) may be twice the sixe of the mother’s ovary, 
due to great overgrowth of the interstitial elementa, 
and the subsequent degeneration of these cella might 
be described as a form of ageing. While all these 
factors must be taken into account in studying the 
ageing ovary, the reactivity of the endometrium to 
hormonal stimulation must also be considered. The 
uterine endometrium in women, for example, remains 
after the menopeuse ive to the injected hor- 
mones for a considerable period of time. Presumably, 
therefore, the menopause is due to ovarian hormonal 
ohanges rather than to change of reactivity of the 
uterus. Presumably this again is & case of ovarian 
functions ageing at different rates, for women have 
been known to become pregnant after several years 
of amenorrhma, which suggests that the ovulatory 
processes have not aged as rapidly as the hormonal. 
That completely menopausal ovary is still 
some sort of function is indicated by 
the fact that & second series of gnenopausal 
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symptoms oan follow the removal of post-menopausal 
ovaries. 

The reproductive hfe in animals seams to continue, 
although becoming reduced, as the animal becomes 
older, and & post-menopausal period in women 18 & 
biological luxury of very recent origin. 

Apart from the agemg of the ovary, the ageing of 
the individual ova must be conmdered. Two achools 
of thought exist here. The first believes that the 
ovary receives ite quote of ova early in ite life, and 
the other that new ova are constantly being destroyed 
and formed. This controveray has not yet been 
settled, although Prof. Krohn expressed some bias 
towards the former view. 

Dr. Loraine directed attention to the faot that 
gonadotrophin titre in botb the urine and the serum 
of menopausal and post-menopausal women 18 
relatively high. It was shown by and Shipley 
in 1951 that women who are less than twenty- 
five years beyond the menopause have a gonado- 
trophin excretion signifloantly higher than thoge in 
whom menopausal symptoms occur more than 
twenty-flve years before the investigation. Meno- 
peusal gonadotrophin resembles in ita biological 

roperties the gonadotrophins excreted by men and 

y non-pregnant women. It has been generally 
assumed that menopausal urine contains entirely, or 
predominantly, folhole-astimulatmg hormone. Recent 
work in Edinburgh has, however, shown that this 
material is in addition a relatively rich source of 
a hormone stimulatang mterstitial cell activity. 

Bioesesy methods have indicated that although 
the amount of estrogen excreted by msnopausal 
women is leas than in those living a normal repro- 
ductive life, it is surprising that it still occurs at such 
& relatively high level considering that the menopause 
is a oondition charactenzed by ovarian faure. 
Parkes in 1037 suggested that the adrenals might be 
the source of post-menopausal qmetrogens. An 
accurate, sensitive and apparently spearfic chemical 
method by estimating separately cestriol, œstrone 
and wstradiol 178 has now been developed in Edin- 
burgh by Brown. Confirmation of the bioassay work 
has been obtamed in preliminary experiments using 
these methods. 

Two theories have been put forward to account for 
menopausal symptoms. The first ıs the theory of 
gonadotrophin excess, and the second the theory of 

lack; but there is now a good deal of 
evidence that the former is not correct. Even though 
the œstrogen withdrawal theory seems more likely, 
there are still several objections to this, and 16 seems 
that nerther of the hormonal theories explains the 
cause of menopausal symptoms. 

Dr. Thung pointed out that the n ici 
changes in the mouse ovary are similar to those in 
man, the most characteristic of these changes 
being the decrease in the number of follicles unti, 
finalty, only a few degenerative follicles are left; 
however, there are some changes which take 
place m the ageing mouse ovary which are very 
different from those found in the ageing human 
ovary. 

. This is due to fundamental differences in structure 

between the two types of ovary. The human ovary 
has a connective tissue core, the medulla, around 
which lies a relatively thin cortical portion which 
contains the follicles and corpora lutea. By com- 
parison, the mouse o contains very little inter- 
stitial tiague and no ula: it iq little more than 
a cluster of, follicles and corpora lutea. Also, the 
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mouse ovary during ite reproductive period (abou 
one year) produces a much larger number of folliolee 
boih mature and atretic, than the human ovary in. 
amlar period. Moreover, each of these follicles v 
destined to a shorter existence, The human ovary 1 
ageing becomes progressively more fibrotic, wherea 
in the mouse ovary very little fibrous soar tissue j 
formed—the cella of the degenerating follicles simpl, 
disintegrate and disappear. The pellicles surroundin 
the degenerati 


ceptible to amyloid degeneration, more perenahyrc 
18 present in ageing ovaries; and hyaline mflltratio 
may ooour, particularly in the corpora lutea, whicl 
may afterwards also become calorfled. 

In ageing mouse ovaries, large phagocytic oel 
filled with lipo-fusom pigment (oeroid) appear an: 
Inareege in number with age. 

These aged ovaries may still show some functions 
activity ; for example, an œstrous cycle persista i 
the vagina of the mouse (vaginal gmeer technique 
long after the loss of fertality, and these have m som 
cases been observed to persist even up to the momen 
of death. This suggesta that some part of the ovar, 
continues to secrete oetrogenio hormones. Thi 
may, in fact, be the germinal epithelium, which nc 
only becomes more obvious but also seams to have 
proliferative tendency in the old ovary, resultmg i 
small ingrowing tubulea and ucing certain oe 
groups which look hke small follicles without ova. 

G. H. Bourne 


WINTER OBSERVATIONS ON A 
ZONE OF CLIMATIC `` 
MODIFICATION IN THE 
NORWEGIAN ARCTIC 


By N. C. NEGRI 
Leader and Meteorologist, Lyngen Winter Survey Expeditio 


|B re the post-war period of exploration, n 
leas than seven. scientific ions visited th 
Lyngen Peninsula, 250 mile beyond the arot» 
cirale on the north coast of Norway. However, w 
these parties confined ther observations to th 
summer months; consequently there was no info: 
mation relating to the prevailing winter conditions i 
the region. By the autumn of 1954 the need fo 
such observations was such that the newly forme 
Mount Everest Trust Foundation agreed to sponsc 
a “comprehensive winter survey”. The Roye 
Geographical Society approved the final plans, an 
lied much of the necessary equipment. 

is article summarizes the climatological obee: 
vations made in & rone of modifloation at the hea 
of & fjord on the north-west coast of the peninsule 
The inner reaches of this fjord were separated fror 
the main valley by two spits and an island. Fo 
eae of comparison, the expedition estab 
a full-scale meteorological station half a mib 

north of these spits. 

The mountain basin south of the spits clearly ha 
an unusual local climate, for we observed the sal 
water within it freezing, the temperature a 
the station was above 29° F. After a brief invest» 
gation of the general conditions in the basm, w 
reached the conclusion that the cause of the phem 
omens was a cold air stream fram the south. Th 
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ach was obvious; but the task of loca the 
aroe of this air stream was a complex problem, 
ith the normal difficulties of fleld-research increased 
y the extreme conditions of the locality, and the 
mited daylight. We decided that the only certain 
iethod of fixing the position of the source would be 
y establishing the relative situation of the lowest 
xnpereture in the basin ab sea-level, and tracing 
1e source fram there. We &oocomplished this by 


»urneys, we ascended the of the mountains 
‘sing from the besin, in to determine the 
ertical extent of the climatic sone. The inversions 
eoorded on all occasions showed the temperature at 
,000 ft. to be 10° F. higher than that at sea-level. 
‘he ourve of this temperature gradient indicated 
hat the rise took place mainly in the upper 500 ft. 

All the temperature-recording journeys proved 
wyond doubt that the very lowest temperatures 
ocurred at a point just south of the fjord-ice &t the 
ase of a wide defile leading to a glacier-filled owm, 
i£ an altitude of 1,500 ft. As the mountain walls 
n either side of the defile reached heights exceeding 
,000 ft., it was safe to assume that the glacier cwm 
ad the defile itself were both free from wind, and 
herefore unlikely to be affected by cold air currenta 
rom the interior of the peninsula. It followed from this 
hat the source of the oold air stream was the glacier. 
The of eventa from the time that & parcel 
if cold air accumulates near the snout of the glacier 
ian now be traced. By virtue of ita greater density, 
he Eisen led et ou a rand any 
iompearatively warm air in viamity, and flow 
lown the subsidiary valley formed by the rook walls 
of the defile. On reaching sea-level, it would ettain 
» state of almost complete stability, that is to say, 
here would be little or no convection within the 
dr itaelf, or heat exchange between the snow cover 
if the basin and the air. In relation to the latter, it 
ihould be remembered that, for a climatologist working 
turing the Arotio night, the polar nocturnal constant 
‘elioves him of problems of solar or terrestrial radiation. 
Having ed the valley floor, the of air 
vould flow over the surface of the fjard-ioe toward 
ihe open water in the north. As it approached the 
warmer air near the water, it would cease to be a 
evel stratum, and become instead & wedge ‘of air, 
yehaving in exactly the same manner as & Macro- 
iimatio cold frons. The water in the fjord was 
ilways 20° F. warmer than the air from south, 
ind therefore a fog layer 5 metres thick and 8 metres 
ibove the surface of the water would form at the 
»oin& of occlusion. 

Our conclusion from the above was that, during 
winter months when the moderating factors of 
‘adiation and reflexion were seb at nought by tho 
tbsence of the sun, the local climate of the mountain 
yasin was entirely dependent upon the glacier at 
che southern extremity of the fjord valley; also, 
that this modification of macroclimate was quite out 
of proportion to the relatively small area oocupied 
oy the glacier. 

The significance of such an area ia obvious when 
ane considers the difficulties of studying the rela- 
donship between glaciers and olimate in the lower 
atitudes of Europe, where the climatologist has to 
woount for an extremely wide diurnal temperature- 
‘ange and other complicating agente, such as noo- 
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turnal heat exchange, ablation of the snow, and 
erratio winds. All these disturbing influences are 
removed during the period after the winter solstice, 
and it is possible to obtain almost perfect continuity 
m climatic observations until the return of the sun 


“AUTOMATION IN THE SOVIET 
UNION 


HE U.8.8.R. claims to have achieved the 

automatic factory, but little detail is available ; 
more definite information, at least indicating same 
of the lines along which research in this fleld is 
proceeding or is contemplated in the Soviet Union, 
may possibly be found in reporta of two recent 
: one on the modern theory of machines, 


The first of these, 
SSSR, No. 12, 1954, ia by I. I. Artobolevekii and 
co-workers, and is chiefly devoted to the paper they 
themselves read at the conference, with a few brief 
notes on some of the other papers. The meeting 
was organized by the Institute of Machine Construc- 
tion (affiliated to the Academy of Sciences of the 
U.8.8.R.), and was an attempt to strengthen the 
scientific foundations of the machine construction 
industry. 

Artobolevakii’s paper emphasizes the importance 
of the theory of machines and mechaniams, i 
in relation to the growing demands of automation. 

i ing first of all the eral theory, he thinks 
this is fully developed in the case of prime 
movers, and as yet very imperfectly in other direc- 
tions. A main factor to-day is the greatly increased 
speed of operation and general efficiency, the effect 
of which still requires close study. But the most 
important direction for the development of modern 
machine ign is that of automatizing and mechan- 
recent years in the Sovies Union many types of 
automatic machine have been evolved. Automatio 
and continuous ion lines have been widely 
adopted. Most of the heavy and laborious operations 
in mining, metallurgical, building and other industries 
have been mechanised. Soviet scientista have dis- 
cussed many fundamental questions relating to 
automatic machines and mechanisme. More espe- 


Saas. individual of mechanisms, and so forth. 
difficulties m the theory of automatic 
machines still await discussion and solution. Among 
the fundamentals, for example, are the dynamice of 
free-flowing bodies or material to be mechanically 


ground, screened and conveyed; the dynamics of 
bending ‘or ing of fibres and threads in textile, 
cable-making similar roachines; the hydro- 


dynamics of viscous liquids to be treated in separators, 

centrifugal or other; the aerodynamics of air cur- 

rents in wind motors and the like, including the 

various kinds of pneumatio mechanisms. These 
e 
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mattera and many others demand specialist in 
mechanics, physios and chemistry, and their close 
co-operation. The autho? also refers to the need for 
rationalizing the form or geometry of the working 
organs and tools in a wide range of varied operations. 


A valid theory of working processes and tion 
should form the basis of generalizing oda of 
tool-form design. 

A study of and kinetio characteristics is also 


essential, and needs carefully planned experiment, 
with the development of methods and instruments 
for recording movements, speeds, accelerations, forces 
involved, and capacities. An important part here 
will be played by the new electronic, &ocustio and 

y io devices, radioactive isotopes, the 
jezo-affeot and other means now being applied. 


machine units 
knowledge of their 


r T On Ho part silar oe 
function, but also on an 


ing part in the operations: driving, trans- 
miæion, di i controlling, speed variation, 
stopping, eto. Special reference is made hare to the 


ea—eand to other unite. Research 
in hand in some institutes in these and some other 


ated. It is now essential to regard tho aggregate as 
one entity. 
. 
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Somewhat more definite, but still largely in genert 
terme, is an article in an earlier issue of Vesinik :4] 
(No. 8, 1954) by N. N. Shumilovakii on gome problem 
of automation in the Russian consumer good 
industries, primarily as a means of increasing outpu 
ing some of the bias i 
favour of heavy industries has lately marke 
Soviet economy. His article is based on a recen 
conference sponsored by the Institute of Automatic 
and Telemechanics in collaboration with Ministr 
of Consumer Goods Production. Some of the funda 
mental requiremente for conversion to complet 
automation and the creation of the automatio factor. 
are indicated. These include close examination o 
particular oases of : 
of a more or leas standard type, ao that the axperiene 
gained can be widely 

Some of these basic problems were discussed in : 
paper by V. A. Trapeznikov, with a certain amoun 


remain to bo mechanized and &utomatized : feeding 
yarn, joining ends, winding and outting threads, ano 
remo product. Automatic control is almo widely 
used in finishing; but much scope yet remains. A 
few solution strengths are controlled : sulphurk 
acid, sodium hydroxide and aeonit ; but thor 
is no suitable automatic control of moisture content 
of fabrio after drying. In printing, too, the - 
posing of different coloured patterns in Tule olom 
work, along with other 


The problems are widely different in bos d 
Here there may be forty to fifty operations, of whi 
up to 60 per cant may be mechanized in the..beet 
Soviet ‘factories. With the aid of conveyors, cranes, 
telpher linee, automatio loaders, eto., ixation 
at least (automatic or not) could be raised to 90 per 
cent. ons for automatic continuous produoc- 
ve already bean put forward by inventore 
and innovators, with a series of mechanized unita of a 
new kind. Measuring devices, automatic controls of 
humidity, of dyeing, drying, spraying and fixing 
have yet to be perfected. ~ 


remains to be done, although it is claimed 
es a aces Geri ae ATE 
caramels, with pressure and temperature control, and 
with automatic discharge periodioally' during oon- 
tinuous operation of the vacuum cooker. 
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In dairy work, although mechanization is said to 
asve reached an advanced stage, from which the 
z&nsikon to almost complete automation should 
»e relatively easy, this has not been lished. 
The so-called Meleghin method of making butter is 
xted as an on; vat ee vais ie Baye 
nany features interest, ugh none of these is 
leecribed. The production ayele-time is reduced 
rom 20 hr. to 40 min.; the butter is of high quality 
and keeps well in storage. It ought not to be difficult 
‘o extend automation generally throughout the dairy 
and allied industriee, ab all events so far as concerns 
she control of fat, and other ingredient oontents. 

In thecbllg acd fais induado modan plane Fas 
been more extensively adopted, i ing continuous 
instead of batch operation both in production of the 
oil and in its refining. anager ide ed EDOTA 
the matter of automation, methods are still 
imperfect in respect of controls for certain operations : 
determinations of oil and moisture content, automatic 
weighings and feeds. Reference is made to new devices 
for automatic quality-control of productes and of 
fllter-prees operation based, in some on dielectrio 
losses ; but no details are given. . G. Cass” 


BASIC RESEARCH IN THE 
UNITED STATES. 


HE concern which is felt in the United States 
over the increasing dependenoe of basic research 
upon Government support is reflected in three pepers 


contributed to a i on the roles of Govern- 
ment, industry and tho university in basio research. 
The symposium was held in Berkeley, California, on 
December 30, 1954, and the papers have now’ been 
published in Science (121, 781; 1055). Di ing the 


POM estimated at 116 million dollars, 120 million 
181 million dollars for 1958, 1954 and 1955, 
respectively, would be drastically revised downwards. 
Neverthelesa, the Government contribution is now 
many times greater than before the Second World 
War, and without di ing all the implications of 
such dependence on Government support, apart 
from the possibility of an ultimate deterioration in the 
quality of research and of bureaucratic interference 
with the administration of institutions of higher 
learning, Mr. Klopsteg thinks that Government 
pony should seek to encourage greater support of 

io research both by corporations and individuals. 
For this he that the imcome-tax law 
pertaining to charitable donations should be revised 
30 88 to encourage donations by taxpayers to basic 
research by one of three methods outlined which 
provide incentives for giving. 

While the Government would still have an impor- 
tant responsibility for the direct support of research 
in its own laboratories and for the support of such 
research at educational institutions and of large 
projects by team research, Mr. Klo considers 
that the propoeala he makes would the trend 
towards almost exclusive dependence on Government 
support. Institutions would derive their major 
support from private donors and corporations. 
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Research would be kept free, and the severity of 
many problems originating in the madequacy of 
funds for higher education would be reduced. 

Mr. M. E. Speght, of the Shell Oil Oo., New York, 
discussing basic research in industry, gives the number 
of research workers in the United States as 450,000, 
of whom more than & third have a bachelor’s degree. 
Expenditure on industrial research laboratories is put 
at 9,500 million dollars, of which 1,100 comes from 
Government souroee, and EEEREN persons aro 

loyed in such wor¥. Taking total man-power, 
Ak costs are estimated at 7,000—10,000 dollars a 
year; but for professional workers the medium costs 
are about 15,000-25,000 dollars a year. Defining 
basio research as soientiflo inquiry carried on, not 
under preasure of immediate needs or in hope of 
quick profit, but with reasonable hope of some 
eventual payment, Mr. Speght estimates that 
industry employs some ten thousand people, four 
thousand of whom are professionals, and spends a 
hundred million dollars a year on such work, of 
which about ten million dollars is in support of 
research in universities and other non-profit institu- 
tions. The limits on basio research are moet likely to 
be set by the number of worth-while ideas that the 
soientiflo worker of the organization can propose; 
but Mr. Speght agreed that a greater investment in 
the search for new knowledge is necessary if the 
present rate of technological advance is to continue. 
He also believes that mdustry’s contribution, par- 
ticularly to universities and their affiliated research 
institutes, will oontinue to increase, and he does not 
think that this trend can be interrupted by a business 
reoesaion. 

Discussing the role of the university, Prof. K. B. 
Pitzer recognized the i of university 
budgets in the United States even for the present 
level of basio research, and welcomed the effect of all 
Government aid to research. The administration of 
Government funds for this purpose by various 
Government agencies has béen excellent; but he 
oritioixed the practice of breaking down the funds 
into very small units tied closely to particular 
projecte. Funds made available to the universities 
on & broad basis are used very mnoh more effectively, 
&nd he thought that both Government &nd industry 
could contribute to improved methods in the future. 


GRANTS TO STUDENTS IN 
TRAINING COLLEGES IN BRITAIN 


TE Working Party on Granta to Training 
College Students, on the recommendations of 
which the meareased grants recently announced by 
the Minister of Education are based, was appointed 
in January 1954, with Mr. A. E. Miles Davies as 
chairman, to work out the costa which students at 
training colleges in Great Britain are called upon to 
meet and which are known to vary substantially and 
merit examination; the amount which parents or 
studenta should be required to contribute; the 
distribution of the balance over all local education 
authorities; and the reduction of the range of 
“incidental expenses’. The then Minister of Educa- 
tion, Miss (now Dame) Florence Horsbrugh, m 
appointing the Committee, made it clear that she 
could not entertain any suggestion for relieving local 
eduoation authorities of their present responsibility 
for sharing this expenditure with the Jixchequer in 


900 


.- 


the usual proportions. ` Accordingly, the more radical 
proposals of the National Union of Students and of 
olitical and Eoonomio Planning fell outaide the 
terms of reference of the working it may be 
noted that Prof. R. Pasa af (o A of 
Birmingham, demurred at these latter proposals in 
an article in the Universities Review last October 
and gave aa his main reason that they would abolish 
the sesociation of the local authorities with the 
universities in this connexion—an association which, 
like the Association of University Teachers in its 
“Report on University Development, 1944”, he 
Ree eee 

report of the working party* with a 
brief survey of the present system and then dinouases 
tha main lud ee The first is that the 
grants ir pena fall suit, covalent 
a per cent o 
between £20 and £50, but sometimes excocding £80, 
are now generally considered to be inadequate; 
the groes oost to local education authorities is about 
£510,000, and the meets some 60 per cent 
of this. Same suitable candidates are accordingly 
deterred from entering upon a course of training, and 
othera, apart from oo 


eal E a for eeeleea at 

Secondly, there are wide variations among the 
education authorities in the amounts of assistance 
(ee ae ee oes 
to income. Some limit their assistance to 
with net income leas than £500, de 
the schemes of some thirty authorities a 
income somewhat above £500 may di & 
student from reoeiving any ine odo d: 
sonal expenses. About half the authorities make 
grants to students whose parental net incomes exceed 
£500, even though these students are at the same time 
required to pay a student’s contribution under the 
N eed Se coals of poe een 
authorities provide for grante at net Incomes exceeding 
£900. One or two authorities do not exercise their 
powers to make grante, and a few offer loans instead 


either by the Ministry or by local authorities. It waa 
ieee ee eee 
the working party that the 


expenses taken as & 
icular items such as clothing ; but 
they fond opinion that the wide diversity of 


Ludos e aliae octets eR a 
pretation of their responsibility for providing tuition, 
board and lodging, which leads to such variation, is 
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In making its proposals for & standard rate of 
grant, the working party envisages a grant which, 
for personal expenses, at the maxmum, should cover 
the essential needs of students of no means, and for 
vacation expenditure should reasonably involve some 
contribution from their families towards their support 
in the family household. On these considerations 
and on the basis of the available evidence, it recom- 
mends that a total grant of £100 throughout the 
period of the two-year course should be generally 

as the standard maximum grant, providing 


tely for necessary personal for a 
wine an pibe Bg sic sa 


college at the beginning and end of each term. Day 
studente who live at any considerable distance from 
the training college should also be eligible for a 
similar allowance towards the’ cost of their daily 
travel. The standard rate of grant should be subject 
to triennial review at the same time and by the same 


paid as an initial allowance before the student entera 
college and the rest in two equal annual instalments 
of £65. 


request for a higher annual rete by representative 

i from the colleges providing the courses. 

working party reached the conclusion that, for 

a housecraft student, a total grant of £240, £45 being 
remainder i 


for studenta of physical education it recommends 
an initial allowance of £55 and three annual granta 
of £85. For certain groups of one-year studenta it 


factory form of financial assistance is secondment on 
salary for the duration of their training, and general 
adoption of this practice is recommended. 

Th cleo derebie Set ee a Mande 
grants for personal expenses should be accompanied 
by a uniform method of assesaing contribu- 
tions, and the working party finds in the come soele 
used for awards at universities made by the Ministry 
and by local education authorities a sultable general 
pattern for assessing a parent’s capacity to contribute 
towards the cost of his children’s education and 

i Moreover, adoption of a single income scale 

would 


assimilated into a single scale, 
contribution would act in the first instance to reduce 


the 
maximum of the grant for personal expenses. Under 
the soale, it would also become necessary for the 
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home’ local education authority to undertake the 
ntire responsibility for assessment, and the working 
arty pomte out that administration of this system 
f asseegment would be simplified by adoption of a 
miform standard boarding fee at all trainmg colleges. 
The total additional cost of these proposals, over 
nd above the present annual ture on 

or personal expenses of £510,000, is estimated at 
bork £1,400,000, rar eng om uui dM n 
he Exohequer and £508,000 on local rates. The 


perso 
"3 grants paid by the Ministry to 
‘one-year studente, and also grants to day 
towards the cost of their home keep while 
specs ne ee di- 
ure oovered by the proposals to about £2,080,000. 


BARLEY ROOTS: NITROGEN 
ASSIMILATION AND RESPIRATION 


has already been shown that the respiration of 
barley seedlings ıs closely eee on the 
rrpply of nitrogenous nutrienta. In culture ution 
ontainiug ammonium salte or nitrates, barley seed 
ings show a rapid increase in carbon poe ei pro- 
luction, this being mitially largely confined to the 
*oob system. The relation between respiration and 
she assimilation of nitrogen by roota has now been 
nore fully explored by A. J. Willis and E. W. Yemm 
New Phytol., 54, 2, 163; 1955). These investigators 
1ave presented and a considerable series of 
»beervations and have reached the following con- 
xusions. . 

The assimilation of nitrogen in excised roots of 
barley leads to high rates of respiration. The greatest 


reserves show smaller carbon dioxide 
external sources of a 


‘orm of the respiratory response depends 
ouros of nitrogen supplied : a depen upon te 
tise to very rapid increases in gaseous exchanges, 
while with nitrate the greatest increases are not 
ihown until about @ hr. after ita addition to ihe 
oota. The effects of other anions and oetions sup- 
dlied with the nitrogen &ouroe,&ro small At very 


respiration. Tho salt respiration of roots grown under 
the oonditions used here been demonstrated to be 
very much smaller than the respiratory increases 
found on supplying the roots with morganio nitrogen. 
ee d otients and evidence 
Tom direct analysis indicate that nitrogen is rapidly 
Se ce el Gah ae ee 

are with Se of 
itrogen compounds in the tissues. 
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THE EFFECT OF CERTAIN 
DRYING CONDITIONS ON THE 
PUTREFACTION OF CATTLE 
HIDES AND GOATSKINS 


T is unfortunately true that, after flaying, African 
prepered hides and skins are left lying in hea 
for an long ime dn wot end aE 
POUIHULM AGO. He ONERE Qa poder 
damage forma one of the more common lemishes of 


their 
to & level where bacterial action and growth become 
impossible. Air-drying is the most oommonly used 
method of preservation in Kast Africa because (a) it 
is a quick, cheap and easy method for African con- 
ditions, (b) chemicals are not generally available for 
salting or Pee d Baur qud i raus 
hides and are lower than on salted or pickled 
stock, and (d) no special storage or transport 


A series of experiments was carried out by Dr. 
R. L. Sykpe to determine the extent to which putre- 
faction could be controlled by certain methods of 

i (Colonial Pimi and Animal Products, 4, 
No. 3; 1954). 

The traditional local African method of air-drying 
is to peg hides and skins on the ground, flesh-side up, 
to dry in the sun. The products, which in the past 
were called ‘sun-drieds’ and are now known as 'ground- 
drieds’, are dirty, unattractive articles shunned by 
most tenners because, not only are they diffloult to 


manner ; yop bate al dui a lta hs 
cedures carried out by a few pioneers, oertain tannera 
realized that, when dried in sheds, the resulting 
‘shade-drieds’ possessed. superior leather-producing 
ree ee ee eo 
The difference was so that controlled 
tests were carried out in 1932 Y ne LUDUM 


ee 
observations, and as & result the drying of hides and 
skins in open-sided sheds after suspension within a 
vertical rectangular frame was advocated. 

From its 1932 tests the Imperial Institute drew 
the i conclusion that the essential factor 
in air g was suspension and not shade. - 
The 1982 trials alao led the Institute to 
suggest that hides could be dried in the provided 
the heat from the meridian sun could Ter banana 
by orientating Eo eub A PTE 
west direction and by inclining it to the vertical ao that 
the plane lay parallel to the rays of the midday sun. 

It was not always easy to make uneducated pro- 


vertioal plane obliquely, it was found more praotio- 
able to advocate vertical frames when drying hides 
in the open. 

Neither this experimental evidenoe, nor the fact 
that many Uganda hides are so satisfactorily dried 
in the open in the wet season thas tapners cannot 
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inguish them from shed-dried articles, have oon- 
vin the more conservative critics, who are still 
doubtful whether drying in the open can ever be 
successful in moist humid climates. The experiments 
have shown that, under a variety of olimatio oon- 
ditions, some being most adverse, it is poamble to 
dry oattle hides and goatekins satisfactory. Pro- 
vided the hides and skins are properly for 
drying, the site, the presence of shade, or the method 
of suspension has little effect on the incidence of 
putrefactive damage. Similarly, under these con- 
ditions, & short delay of one hour in the cleaning, 
after flaying, has no affect on quality. 
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The majority of the putrefactive damage which 
occurs m hides and goatakina is avoidable and must 
be attributed to the carelessness or ignorance of the 
Owner or producer. Any reasonably quick method of 
drying by suspension can thus be relied upon to 
eliminate putrefactive damage to hides skims 
and no msuperable difficulty should be associated 
with normal drying methods in African reserves. 
This suggests a method by which a campaign for 
hides improvement, sup by the necessary 
legialation, should be able to develop the confidence 
of native producers and elimmate putrefactive 
damage almost completely. 


REDUCTION OF CYTOTOXIC AZO COMPOUNDS BY HYDRAZINE 
AND BY THE XANTHINE OXIDASE—XANTHINE SYSTEM 


By Da W. C. J. ROSS and G. P. WARWICK 
The Chester Beatty Research institute (Institute of Cancer Research: Royal Cancer Hospital), London, S,W.3 


T has been shown! that many aryldi-2-halogeno- 
alkylamines can inhibit tumour growth, provided 
that the compound contains halogen atoms of a 
certain level of chemical reactivity". In attempts to 
obtain derivatives of greater selectivity of action, 
‘oompounds have been prepared which have chlorine 
atoms of low chemical reactivity but which could be 
activated by a change in the molecule such as could 
readily occur tn vivo. Derivatives of the &zo-oom- 
pound (I) are suitable compounds for trial, since the 
parent substances contain chlorme atoms df low 
reactivity, whereas reduction products (hydrazo- 
compounds or amines) would be more reactive. It 
was hoped that such reduction of the aro-linkage 
would cocur in the organism—oo: the reduction 
of ‘Prontosil’ to give sulphanilamide?—but that it 
would not take place equally well at all sites and that 
some measure of specificity of action would result. 


jm N: NC DOHC, (1) 
8! 2' 3 


A number of these azo-derrvatives of ‘aromatic 
nitrogen mustards’ have already been described‘ and 
a long series of derivatives has now been prepared 
by us (unpublished work). Many of these compounds 
are effective inhibitors of the growth of the trane- 
planted Walker rat carcinoma communica- 
tion by Prof. A. Haddow), and this suggested that 
the postulated reduction of the azo-linkage did, in 
fact, oocur. 

In order to obtain further evidenoe for the proposed 
mechanism of activation, an attempt has been made 
to correlate the ease of reduction of an azo-compound 
(I) with ite biological activity. Since moet of the 
compounds were sparingly soluble in water, the rates 
of reduction in 50 per cent aqueous aloohol at 24° C. 
and at pH 8 were initially investigated. Of the 
reducing agente exammed, the most consistent resulta 
were obtained using hydrazine. The reaction, which 
waa followed by measuring the characteristic light 
absorption at 400 mp due to the azo-compound, was 
found to be first-order with respect to azo-compound, 
and in Table | the relative rates of reduction referred 


is a definite indication that biological 
&obivity 18 associated with reduoibility. Two apparent 
exceptions, the 2’-methyl- and 2’-carbomethoxy- 
derivatives, are almost certainly converted into the 
more readily reduced 2’-carboxy-derivative in vivo. 
It was next felt demrable to ascertain whether any 
naturally occurring enzyme could effect the reduction 
of an azo-linkage; and since various dyestuffs are 
known to act as hydrogen acceptors in the xanthme 
oxidase-xanthine system, it seamed ‘logical to 
examine this enzyme. In this case it was necessary 
to employ purely aqueous solutions, and &ooardmgly 
the rates of reduction of various acidio derivatives, 
which have ate water-solubility in p oB- 
phate buffer at pH 8-2, were exammed at 24° C. under 
&naerobio conditions. The ion to use this 
enzyme arose in discussions with Prof. F. Baergel, 
Mr. P. Avis and Mr. R. C. Bray, who kindly made 
available & concentrate of xanthine oxidase from 
cow's milk (stage M5) prepared as described by Avis 
et al. It was established that the azo-compounds 


to the t substance (I) are given. It can be seen 
thet there . 
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aro unaffected by the enzyme alone or by xanthine 
one under the standard conditions. 
The correlation between reducibility pr ea a 
tivity ahown in Table 2 is even more striking. The 
tes of reaction are expressed in this instanoe as 
wreentage reduction of the aro-linkage in a given 
me. , One of the outatanding exceptions in Table 1— 
id is now seen to be 
xanthine oxidase. The only 
2 is the 2-methyl-4’-carboxy- 
wivative, and here again it seems probable that 
ddation of the methyl group to a carboxyl group 
i occur $n vivo. Ti haa i fuat. been shown that 
oent of the 2 : 4’-dicarboxy-derivative is reduced 
the standard conditions. 
The implication of a flavin-adenine-dinncleotide 
enzyme in the $& vivo reduction of azo-linkages hag 
en discussed by Miller and Miller*, and it is now 
ggested that xanthine oxidase may be the enzyme 
volved. It is realized that other dehydrogenases 
ay be able to effect the reduction, and this point 
under investigation. The protective action of 


tivity which oonverts the dye into relatively 
active reduction produota. Our m viro experimenta 
dicate an initial formation of hydrazo-compounds 


NATURE 


299 


with both bydrasine and xanthine oxidase, since 

are re-formed on oxidation with 
iodine. tually this property is lost &nd, in the 
later stages of the reaction, fission of the molecule to 


crm the eso of oaroinogenio azo yes by 
Increase the effectiveness of 

simultaneous administration 

deno add Sio o fastens Qu eon 


to test these pointe in the near 

of the preparation of the various ato- 
compounds and the reduction studies will shortly be 
published. elsewhere. 

This investigation was supported by grants to this 
Institute from the British Empire Cancer Campaign, 
the Jane Ooffin Childs Memorial Fund for Medical 
Research, the Anna Fuller Fund, and the National 
Canoer Institute of the National Institutes of Health, 
U.S. Public Health Service, and was carried out 
during the tenure of an overseas C.B.I.R.O. research 

studentship by one of us (G. P. W.). We thank Prof. 
*À. Haddow for ion to quote the results of 
tumour-growth 1 ition studiea, and Prof. F. Bergel 
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OCCURRENCE OF TECHNETIUM-98 IN NATURE 
By EDWARD A. ALPEROVITCH* and J, M. MILLER 


Chemistry Departments, Columbia University, New York, N.Y.; 


wish to present a preliminary report of 
la dne th the oot GF Cy ROMS 
arch! for long-lived technetium-98* in terrestrial 
aterials. This investigation was undertaken in an 
to ahed some-light on the cosmological and 
ysioal* problems raised by recent observations 


in the sun‘ and several stars of spectral _ 


peo 5 and i 
A ee ee 


pn Soe D Maa ee eae 
ohnetium-08 will by the (m,y) process, 

tium-99m, whioh oan be readil readily identified HO Ee 
if-life and 140-keV. y-ray. The formation of this 
tter isotope may be regarded as proof of the 


' Preseni address: Department of Ohbemistry and Chemical Engin- 
ing, University of Iltnois, Urbana, IItnolw) 


Brookhaven Natlonal Laboratory, Upton, N.Y. 


presence of teohnetium-08, 
alternative processes oan be 


(1) "Mo(n,y)*'Mo, followed by "Mo => '*mTo + B- ` 

(2) *To(n,n)”™To 

(8) “Ra(n,p)"*™To- 

It is imperative for this reason that the conoen- 
trates to be isolated from selected minerals? be free 
of all traces of molybdenum, ruthenium and 2 x 10*- 


year teahnetium-99. Sinoe many other elements also 
arf san by the formation of y-emitting 


icut sce by three 


the fi separation. fH are t 
Mo ~4 x 10%; Re ~ 10"; u ~ 10%; 59 other 
elaments, 10*-104. * 

A procedure meeting these requirements was 
developed by & I of cr eae 


insti 
shromatogiephio and distillation techniques. 


E 








minerals were dissolved by means of a fusion with 
sodium hydroxide and peroxide, and the sulphides of 
group II elements, along with any technetium 
were precipitated by hydrogen sulphide from acid 
solution. The sulphides were dissolved in a mixture 
of nitric, sulphuric and phosphorio acids, and .the 
solutions steam-distilled under conditiona in which 
technetium is known to be volatile. The distillate 
was then processed on 'Dowexr-l' anion-exchange 
columns, and rhenium removed by elution with 
0-2f perchloric acid. The final concentrate, carried 
on copper sulphide or as mixed ammonium salts, 
weighing 0-1-1 mgm., was irradiated in the Brook- 
haven reactor for 12-70 hr. at a neutron flux of 
(2-4-3-6) x 101 neutrons om.~* geo.-!. After irradia- 
tion, the copper was removed by cation exchange ; 
iind technetium, along with any molybdenum present, 
ce aa ies with copper sulphide (procedure 
yin counted with a scintillation spectrometer. 
In later work, the sample was on an anion- 
exchange column after the irradiation, and since 
technetium and molybdenum are separated m this 
step, & separate check for molybdenum was necessary. 
To accomplish this, the molybdenum was either 
carried on copper sulphide (procedure B), & method 
that was shown by te tracer experimenta to 
give a quantitative yield of molybdenum, or the 
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molybdenum was carried o 
molybdenum sulphide (procedur 
C). In the latter oase, a know 
amount of inactive molybdenur 
was added to the irradiate 
sample before any chemical prc 
cessing, and the final yield « 
molybdenum determined b 
chemical analysis. By means: 
tius last procedure, the forme 
tion of technetium-99m fror 
molybdenum-89 could be rule 
out with absolute certainty, prc 
Med the iso ne ore exchange bt 
and non-irrad 
ning molybdenum carrier we 


Fig | 
#403 
DEGAY GURVE IN 
140-KseV CHANNEL 


summary of the resulta is 
in Table 1; a sical deoa 
curve is shown in l. Th 
data presented in Table 1 sho 
that: (a) in all cases & contaminating activit 
such as zinc-69 or arsenio-70 formed through net 
tron capture by impurities from the resin and/c 
ts makes & oontribution to the counting 
rate in the 140-keV. channel of the scintillatia 
spectrometer; (b) contamination with molybdenur 
99 makes a contribution to the observed technetium 
90m -activity in several experiments; but th 
contaminant was absent in five samples in whic 
technetium-99m activity was definitely identifle 
and was not enough to account for all the tecl 
netium-00m observed in & sixth sample. 

The latter statement depends upon the assumptio 
that any molybdenum contamination present i 
these six runs behaved in the same manner a 
molybdenum tracer employed in experimenta pe! 
formed to check procedures A, B and O; th: 

tion is supported by the results in exper 
mente 306 and 410. Tho levels of the other oor 
taminating activities were generally sufficiently lo 
to avoid any serious difficulty in the resolution « 
the composite decay curves. 

In tho first phase of this work it had to be estal 
lished whether or not technetium-99m is produce 
by neutron activation of samples to oontei 
ieahnetium-08. The results obtained thus far hav 
proved this beyond doubt, for both radiation an 


Table L SUMMARY OF NEUTRON AOTIYATION RESULTS 
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* Chemical procedures used after irradiation : CA) noi separitton of 


denum and technettum separated anjon exchange 
Pra ET AE MET Ve caine e ee i ea a Te 


an kotran camna 
bdenum recovered copper sulphide 
rain aedem wore y euer Sl 








e tet ttt |p 
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out after irradiation ; 
tation ; 


(0) mea 
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leoay characteristios of the short-lived activity were 

determined and found to agree very 
ilosely with those for technetium-90m. In the second 
hase, however, eed aber kite dim eed 


DA entice? O 
eae UR it may well have arisen from 
«oly bdenum- 98 or technetium-99 contamination in 
ihe sample. 
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. * Jordan, P iris" vit 40, 407 (1963). 


We ‘are planning to 


part iy th US io Energy 
ope to publish a detailed account of it in due course. 


CERE (bd); oleate Rapar Ron rer qs OU. New 
York ovr UB. een 


(Apei 1954). 
5 E. P., and Boherrer, P., Hole. Phys. 
M ES no E. 
from G. 3 dud, Ty 
Mom. Sot. Roy. 


dix a C Tm 
8 

cet gee Mr m mm 

* Meill, P. W., Astrophys. J., 116, 21 (1962). 

* Herr, W., Z. Naturforsch., Ba, 907 (1084). 


THE CONTRACTILE VACUOLE OF PARAZOA AND PROTOZOA, 
AND THE GOLGI APPARATUS 


By Pror. J. BRONTE GATENBY 
Trinity College, Dublin 
AND 


Das. A. J. DALTON and M. D. FELIX 
National Institutes of Health, Bethesda, Maryland 


avor, oocur in some marine Protozoa. 
Jan Hirschler’, using the Kopsch and Sjévall 
-xekhods (osmio acid reduction), described, as the 
ictyosame-like bodies 


irschler did not know of the observation of Saville 
Kent, and thus unfortunately miased directing 
attention to the fact that the cortex of what seems 
pes be va contractile vacuole in the freshwater 

specifically osmiophile, like the Golgi 
Apparatus of the Cina gut epithelium which ha had 


s tus closely resembli protozoan 
ring-like surround of the contractile vacuole 
æn be shown to exist. Naseonow considered that 
cortex of the excretory apparatus of Protozoa, 
, was lipoid. ` 
It has been shown by Dalton and Felix* that the 
imas ee S 
(1) & group of long smooth double 


‘these two oomponents together form the cortical 





substance) ; and (8) a cham of large vacuoles arranged 


certain Sonditions the contents of the vacuoles are 








The &ooompenying electron microscope photo- 
E unu DM eed ey ee 
M. D. F.), from material fixed. in buffered oamium 
tetromde and chrome-camium and received from 
Owing to the presence of spicules, 
ee ee ee ee Rntrd 


cult. Pi one e ee ne pose 
compressa show, at the outer end eo ie 
collar (C). The nucleus (N) has become shrunken on 
the left, leaving a, space (S). Above the nucleus is 
the Golgi apparatus which, in the upper of the 
pupa especially, shows a remarkable resem- 
lance to the electron photographs of the epididymis 
(Fig. 8)^*. There is a wall of double membranes and 
scanty Golgi granules (GG). In Fig. 2, we have 
confirmation of the observations of Jeppe and Tuzet 
that several vacuoles can exist in this region. On 
. the left of this figure, there is an apparently isolated 
vacuole- (V) and at the lower right another partly 
a At GG are of the 

, Golgi granules. At M are spherical mito- 
showing rather indistinct internal mem- 

of a smaller size of unknown nature. The 
Golgi a of the choanocyte appears to have a 
spirally di inner cortical band. 

We have also examined the contractile vacuoles of 
Vortioela gp. and the canals of the contractile vacuole 
of Paramecium aurelia. The oamic-reducing radiating 
canals are lined by a distinct, single layer. 
eel oe ae hn appears to be 
formed of & ching network of short 
double membranes. uis. Meer the peciphary of this sone 
are groups of small vacuoles. The cavity of the canal 
conteins no formed material, and this aleo applies to 
the Golgi apparatus of the Granita. In the 
case of the pontractile vacuole of Vorticella sp., the 
vacuole in partial systole contains &' &mall cavity 
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surrounded by a spongy mass of double membrane 
very similar to that of the oortex of the vacuol 
canal of Parameotum. 

In conclusion, it can be stated that the electro 
photographs of the sponge Golgi & olosel, 
resemble thoee of the metaxoan oell Golgi & bus 
This point of similarity is further by th 
HN cn Du 
reeenoe near both of small 

the primitive form of dictyokinesis which hae bee 
deeoribed in sponges, and in the contractile vacuol 
cortex of certain flagellates’. In 1988 Odette T'uxet 
showed that the acrosome of Reniera is formed i 
contact with a spherical body identical with th 
invertebrate diotyoeome: all other types of 
cells studied with Golgi-a tus methods by 
had one or more typi dictyosomes arranged i 
cells as the contractile vacuoles drawn by J 
Thus from the freshwater rough dh 
marine gponge, we can link up nde inci, 
and Golgi apperatus in metazoan oells. While th 
spongy cortical short ing material of th 
vortioellid contractile vacuole does not at first appea 
to resemble olosely the lamellated membrane of th 
spongb, the substance of the cortical material i 
Vorticelia is formed of double membranes ; more wor. 
on other Protozoa may supply the necessary intermed 
iate stages. A further t of this investigatio: 
is being published elsewhere. [March 1 
1 " - 
EL TEE HEU S L103, AM1 Bu platei TIT 
1 Joppa, M. W., Prose. Roy. Soo., B, 184, 408 (1947). 
* Hirsehler, J., Anat. Ans., 47, 300 (1914). 
1 Nassonow, D., Arch. Mikr. Anai.. 102, 487 (1994). 
* Delton, A. J:, and Felix, M. D., Amer. J. Anat., 94, 171 (1084). 
* Gatenby, J. Bronté, J. Hoy. Mior. Soo., 74, 184 (1955). 


' Gatenby, J. m "Hroludon", cmays presented to Prol 
JA. 8. Goodrich ( Preas, 1038 


* Tuwi, O., Arak. Kool. Bap. of Gon. 76, 78 (1083). 
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LETTERS TO THE EDITORS 


The Editora do notlhold thomseloes responsible 
for opinions expressed by their correspondents. 
No notice is taken of anonymous communications 


Erosion of Surfaces by Liquid Drops 


Ta question of erosion of aircraft surfaces due 
o flight at high speed in rain has for some time been 
he subject of study at research establishments both 
1 Britain and m the United States. 


he high-speed impact 
surface. Due to the low relative speeds at which 
rater drops shatter!, difficulty is experienced in 
ooelerating & water drop of the size oecurring in 
ain to the speeds at which surface erosion occurs 
above 400 ft./aec.). The alternative method of 
hooting the surface at a stationary drop has been 
sed in an apparatus described below which has been 
eveloped at the Royal Aircraft Heteblshment. 

A projectile, the flat nose of which forms the surface 
0 be studied, is fired from a compreased-sir gun at & 
rop of water suspended on a fine web composed 
f a solution of ‘Perspex’ in aniline. After striking 
he drop the projectile 1s decelerated in, an energy- 
beorbing tube in such a way that the imprint of the 

on the surface is not damaged. 

"Wig. ia. a. dagen af tha ADDAFG LS; The gun is 
red by rapidly opening a valve actuated by a large- 
liameter piston. It has been found that accurate 
ontrol of the projectile speed can be obtained by 
BO ee M rimo dixi d 
:00 ft.[geo can achieved. The technique of sus- 
vending the droplet was suggested by Mr. W. R. 
zane, of the Chemical Defence Research Establish- 


uu ae 





Fig. 2. Maik mate 1n solla CANTI by a water drop, 3:5 mm. 
diameter, a+ 900 fi./sec. Crown copyright reserved. 
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. Mark made in a wax by & water ,2 5mm. 
AE mado Da a TaT aye Dy e T eere 








Fig. 4. Drop suspended on web. Crown oopynghi reserved 


ment, Porton, and provides a method of accurately 
placing & drop of any desired size. The energy- 
absorbing system comprises soft aluminium washers 

by spacers, the hole m the washers being 
larger in diameter than the flat impact surface of 
the projectile nose. The energy of the projectile is 
expended in passing through and deforming the 
washers. For some materials comprising the impaot 
surface, such as metals, the washer system oan be 
ae En D ape UE 
damage the surface, placed at intervals along the 
tube. 





Fig. 5. Froo before with 
drop impact projectile. Grown copyright 


a 4 
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Basic research with this tus is only about 
to start; but ita possibilities are shown in the &ocom- 
pipes e ien 

the impression 


ahows in solid aluminium by & 
2-5 mm. diameter drop at 800 ft./sec., the of 
Impression being approximately 1/1,000 in. ig. 8 


rater drops 
ut ds oan be tried; small 
drops of have successfully used. 
Another development proposed is to fit a piezo- 
electric crystal in the nose of the projectile to stud. 
` impact forces and preasures. It may also be possible 
^^ to study the effect of shock waves on water droplets 
and to investigate further the droplet break-up pro- 
oeeses at very high speeds if the apparatus can be 


developed to give trensonio speeds. 
Acknowledgment is made to the Chief Scientist, 
Ministry of y, with whose ion this 


been written, and to Mr. W. C. 
Clothier and Mr. D. G. A. Rendel for the help and 
. enoouragement given in this work. 
: D. C. Jax 


! Lane, W. B., Indus. Bug. Chen., 43 (June 1961). 


A Fluctuating Celestial Radio Source at 
242 Megacycles per Second 


DuznrG our recent radio mapping survey at 
242 Mo./seo. of the region near the i io centre, 
we have detected a fluctuating radio source. The 
fluctuations appear similar to the ascintillations 
Observed at lower encies as caused by the 
Mir enh No scintillation or fluctuation effect 
had obeerved by us on any source in all our 
previous observing at or near 242 Mo.[seo. Aooord- 
ingly, this source was with great interest, 
since it appeared likely that scintillations at this 
frequency and at & high altitude 
mean that 
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effect on January 23, 1955. 


A 
reoord is shown by the lower trace 


“oo-ordinate is right ascension (a) (1950.0). 


Our observations of the source were i 


January 23 by & routihe survey, but during April anc 
May of this year the source has been re-observed. A 


owing results : on Jannarj 
22, April 17, April 80 and May 11, 1955, the source 
shows marked fluctuations, whereas on December 9. 
1954, January 28, April 14, 15, 16, 20, 27, and May 9. 
10 and 15, 1955, the source shows only as a alighi 
rise. 

Without the fluctuations the souroe has an in. 
tensity of aboub 1 x 10-9 W. m.— (o.[.)-31. With 
fluctuations the intensity moreases for ghorb i 
by & factor of 6 or so. The marked fluctuations have 
& iod of 2-8 min. 

ing to the weakness of the source and ita 
fluctuating nature, it is difficult to.determine ita 
ion accurately. Position 


favour of the j tion that the fluctuations are 
intrinsio variations in the source and not scintillatians, 
: (1) marked ftuctustions have been 
observed near midnight and also near sunset; this 
result cannot be correlated with the usual diurnal 


consecutive days, or in fact ab a more 
interval than 11 days; (8) it has not been possible 
to establish any correlation between the marked 


fluctuations and solar or ionospheric phenomena ; 
(4) very ocoasio ; large peaks in intensity are 
observed. resemble solar 


r 
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th variable radio emission having a period of hours 
days and also a short period of a few minutes. 
' course, the fluctuations may be due to both 
ntillations and variability, in which case the short- 
riod fluctuations may be true scintillations that 
> observed only when the source is at or near 
xximum intensity and the ionospheric conditions 
» also suitable. 

Whatever the explanation, the observations suggest 
at the source may be a true star or & new class of 
lio object. Attempis to identify the source with 
optical object have not yet been successful. More 
servations are to improve the accuracy of 
ə position and to follow the fluctuation periods. 
ifortungbely, this source is observable now only 
ring the day at times at which severe radio inter- 
‘enoe is encountered on most days. Aocoordingly, 
sre detailed observations may have to wait until 
e source is again in a favourable observing position. 


iL, and å., Mon. Not. Antro. 381 
yl, A Howls Aa Mon at Roy. ‘Boe, 110, (1980). 


and Stanley, G. J., Awst. J. 
8. G4 USD. eas 


Tau, J. D., Ko, H. O., and Matt, 8., Astro. J., b9, 430 (1954). 


Liqujd Immiscibility in a Silicate Melt 
Tas formation of immiscible liquids in silicate 
as one of the possible 


this phenomenon, if it existed in rock melts, should 


composition. 

ve bean observed. Greig? 
extensive laboratory Ly pie iv Red on 
Pusey a vitant utin systems. 
1e areas of liquid immiscibility which he found lay 
3l away from those representing even abnormal 


miscibility in the system FeO—K,O—A1,0,—SiI0O,. 
nis new region of immiscibility fell much closer to 
e compositions of some abnormal rock types. 
rect evidence of the existance of silicate immisoibil- 
7 in Nature has still been lacking, however. 

In a recent study of tektites directed towards & 
eory of their origin, we considered the i 
at the so-called ‘lechateliertte’ Inclusions ently 
ee ee ien a ierM 
[uid immiscibility. This idee is not original; it has 
en put forward, bui for various reasons discarded, 
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made up something leas than one per cent 
of the whole. 
From this evidence we conclude that the so-called 
‘lechatelicrite’ inclusions in tektites most probably 
a state of liquid immusecibility in a silicate 
melt. It appears to the only evidence of this 
phenomenon yet found in Nature. 
W. A. CABSIDY 
South Australian Museum. . 
E. R. Saaxrr 
Department of » 
University of Adelai 
1 Bowen, N. L., “Tho Hvolution of Igneous Rocks” (Princeton, 1028). 
1 Grieg, J. W., Amer. J. Soi., 18, 1 and 188 (1927). 
t Roedder, H. W., Amer. Mineral, $6, 28% (1051). 
* Barnes, V H., Univ. of Texas Pub. 3945 (1940). 


Observations of Spiral Growth Steps in 
Ethylene Polymer 

Tum role of dislocations in arystal growth has been 

by N. F. Mott, and later, evidence was 


and 
& few. . 
No report, however, seems to have appeared 
indicating that growth by & dislocation mechanism 
o&n take place in a polymer. All evidence of 
ee eee, oe De eee M Be eee 


by & dislocation mechaniem has 
Noon vios ee Deli 


and‘, And Ne ane aint Venet to mention 


work indicates the distribution of 
molecular weights to be approximately linear fram 2,000 
to 28,000, with a mean molecular weight of 10,000. 
These small crystals were grown hot solution 
in xylene, were shadow cast’ (+ 2:1) and examined 
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^ seeds are soaked there is a paralle 
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in the electron microscope. Spiral growth was evident 
in numerous specimens obtained from both hot 
xylene and benzene solutions. Fig. 1 illustrates one 
of the simplest examples of this growth, showing 
growth from a single spiral. Generally, more oom- 
plicated effeota are observed due to the impingement 
of growth layers. In larger aggregates, the lozenge 
shape seems to persist. 
I wish to thank the Phillips Petroleum Oo. for 
their specimen, 
P RALPH JAOOODINM 
ysios Department, 
Stevens Institute of Technology, 
Hoboken, New Jersey. 
March 16. 


Mott, N. F., Nature, 10$, 205 (1060). 

Griffin, I. J., Phil, Mag., 41, 106 (1050), 

Frank, F. O., Farad. Boo. Discus, on Crystal! Growth, No, 5 (1048). 
waon andi Vand, Natures, 167, 476 (1061). 

Forty, A. J., “Advances in Physios”, 8, No. 0 (1064), 

* Verma, “Crystal Growth and Disloostions” (Academic Press, Ino.). 
* Williams, R. C., and Wyokoff, E. W. G., J. App. Phys., 17, 23 (1940). 


Reduction In X-ray Sensitivity of Seeds 
by Hydration 


Nuxunous investigators have ported that when 
Increase in their 


- “water content and sensitivity to X-rays’. These 
studies have been taken as strong for the 
postulate that much radiation injury ta ‘indirectly’ 


from the decomposition and/or ionization of water. 
Therefore, it was of some oonoern to us when 
it was shown there was actually an inverse relation- 
ship between the water content of dormant barley 
seeds and their sensitivity-to X-rays’. For this 
reason 1b seamed desirable to re-inveatigate the rela- 
tion between radiosensitivity and the water content 
of soaked seeds. 

Dormant seeds, originally stored over phosphorus 
pentoxide until they reached weight equilibrium, 
were soaked at 0° C. and 22° O. for different periods 
of time and then subjected to X-rays. They were 
grown for seven days and the average heights of the 
a ee eed 
seeds (Fig. 1 


Teor those semuis iiy ice Wiad Sh etf 
of seeds to X-raystdecreases after one hour of soaking 
at 22* O0. However, after four hours soaking they 
are about as sensitive as dry controls. In contrast 
to this, when soaked at 0° O. the seeds slowly incredse 


SEEDLING Ht IN Cm (7 DAYS, 
OQ — 


— nur OUO O-10 o 





Fig. 1. Mífeots of barley seeds ai £1* C. and 0° O, on their 
e seng to 15,000 r. of X-rays 
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in resistance to X-rays, so that after four hours tt 
reach & point of maximum resistance comparable 
that obtained after one hour soaking at 229 O. Tt 
maintain this level of tolerance when the soak 
period is extended up to eight hours.  Howev 
further soaling results in a gradual imorease 
sensitivity and after 24 hr. they are about as sensit: 
to X-rays as the dry control. It is significant tl 
the embryo rapidly absorbs water, and the wa 
content of embryos of seeds soaked at both te 
peratures for one hour equals about 40 per cent 
their wet weight. After 24 hr. soaking it only 
creased to about 60 per cent. The correepondi 
water content of the embryo of the dry control w 
4 per cent. 

Two pointe seem olear from this work: (1) t 
X-ray senmtivity of dry seeds can be « 
creased by periods of. soaking at both 0° C. and 22° ( 
(2) the duration of the reduced sensitivity is related 
the temperature of the steeping water and is probal 
associated with increased physiological activity. 

These resulta suggest that the radio-decompoaita 
of water may play a leas eh ween 
radiosensitiviuy than has previously been sasaign 
to it. 

Pari of this work was carried out at Brookhav 
National Laboratory under the auspices of the U, 
Atomio Energy Oommission. 

Rionarp B. COALDHOOTT 
U.8. Depar&ment of Agriculture, 
University of Minneeota, 
and the 
Brookhaven National Laboratory. 


1 Gustafson, Å., Heredüas, 32, 1 (1947). 


* Caldecott, R. B., Sokenow, 180, 809 (1054). Hirenberg, L., and N 
Mode Agro. oen E. 08 OA n 


Distribution of Radiocarbon In Tobacco 
Mosaic Virus i 


Wa have made radioactive tobacco mosaic vin 


colour reaction, burned, and the radioactivity of tl 
resulting carbon dioxide measured with a gas Geig 
counter". It has been found that the speorflo radi 
activity (activity per unit weight) of the virus decreas 
with i i age’, that is, with increasing tim 
interval between infection and eng aer eig 
up to an age of about four weeks». addition, o1 
sample of tobacco mosaic virus, aged two month 
was analysed for distribution of radioactivity. Tl 
nucleic acid was split off by treatment with triohlor 
acetic acid’, and the protein hydrolysed and divide 
into the Individual amino-acids by column chromat 
graphy’. A large part of the radiocarbon was four 
in the nucleic acid, and the distribution of the radi 
carbon among the individual amino-acids was qui 
uneven’, 

Using the methods described, we have .no 
determined the distribution of the radiocarb 
between nucleic acid and protein as a function : 
age of the virus. The samples of tobacoo moeaio vin 
were the same as those used in the previous work 
The seeds had been sown in March, plants tren 
ferred to the open field in May, and infected (fir 
series ; Á) early in July, or (second series; B) la 
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August. For the purpose of Tables 1 and 2, all 
sults have been combined, as no significant differ- 
ces between the two series appeared. The sample 
arks in the first vertical column of Table 1 establish 
e connexion with the previous paper, whero farther 
ita on the samples are found‘. The activity values 
ted ın Table 1 are the actual numbers of digintegra- 
ms per minute. Where the sum of the activities 
the protein and the nuoleio acid (oolumns 4 and 5) 
a not fully agree with the activity of the tobacco 
ogaio virus, a8 measured independently (oohmmn 8), 
e peroentages are referred to the sum. For clarity, 
san values of the percentages are given in Table 2. 


ablo 1. AQCTIYTTIMS OY TORAOO0 MOSAIO VIRUS PROTEIN AND NUCLEIO AGED 
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Inhibition by Cyanide of the Photo- 
chemical Activity of Isolated 
Chloroplasts _ 

OvANIDA is an effective inhibitor of the photo- 
synthesis of moet plante. Photosynthesis in i 
is relatively insensitive to cyanide, whereas studies 
with ‘flashing light show that cyanide does not affect 
the yield of oxygen from each light flash if the dark 
time between flashes is made long enough. Experi- 
menta of this type, together with other linee of evi- 
dence, all indicate that the cyanide-sensitive phase 
of photosynthesis is the primary reaction in the 
fixation of carbon dioxide! It should not 
be concluded, however, that all the other 











reactions in photosynthesis are insensitive 
to cyanide. The apparent lack of sensitivity 
of other reactions may result simply from a 
low concentration of the carboxylatmg enzyme 
system relative to other enzymes. Under 
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Ago Per cont activity in 
(weeks) N o aod 
1 17 83 
2 85 65 
34 55 45 
5-6 50 50 
9-11 65 35 


In spite of the large fluctuations of individual 
tues (Table 1) it is clear from Table 2 that, in 
meral, the fractional radiocarbon content of protein 
creases greatly with age of the virus. Thus young 
rug, which is still growing rapidly, directs radio- 
rbon (that is, carbon newly mtroduced into the 
af) relatively more efficiently into the nuoleio acid 
an does old virus. 
Tobacco mosaic virus contains 50 per cent carbon ; 
ib ita nuoleic acid (5-6 per cent of the weight of 
rus) has ‘36 per oent carbon only*. Hence the 
lantity of carbon in tbe protein is 24 times greater 
an that in the nucleic acd. lying this figure 
the date of Table 2, one finds that in tobacco 
osaic virus one week old the specific activity of 
e nucleic acid carbon is about 115 times larger than 
at of the protein carbon, but in virus about ten 
æks old only 13 times larger. 
Q. Wtsrirane 
H. NORÖNFALLINGHB 

|! E. BRODA 

First Chemical Laboratory, 
i 42 


W " 
niversity of Vienna. May 20. 






A Hlumination in the 


such conditions, cyanide would appear to, 
be selective for the carbon dioxide fixation 


process!. 

It was not possible to examine directly 
the effect of cyanide on any of the other 
reactions of photosynthesis until the dis- 
covery by R. Hill! that isolated chloro- 
plaste could split water with the forma- 
tion of hydrogen ions and oxygen gas upon 
of a suitable 
electron acceptor (oxidant). This reaction 
(the Hill reaction) is generally regarded as 
representing the oxygen-evolution pert of photo- 
synthesis. The Hill reaction, in confirmation of 
the picture based on studies of photosynthesis, 
has reported to be insensitive to cyanide’, 
‘although Macdowall‘ observed 15-20 per cent 
inhibition with 0-01 M potassium cyanide. Recent 
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Fig. 1. Progressive Inhibition af the HIN reaction by potamstum 
Isolated 
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Fig. 1. Hifect of oxidant (0 0015 M 
the inhibition of the Hill reaction by 
General react 


work in this laboratory, however, indicates that 
the Hill reaction is more sensitive to cyanide than 
has been previously reported if examined under 
certain conditions. 

Chloroplast fragments from rhubarb chard and 
sugar beet (Beta vulgaris), prepared and stored in a 

chloride — sucrose medium as previously 
ibed*, were 1noubated at 2° C. in sealed tubes at 
pH 0:8 in the presence of different concentrations of 
potassium cyanide. At intervals, l-ml. samples were 
removed and the Hill reaction activity was measured 
at 10° C. by a potentiometric method’. Similar resulta 
were obtained with the usual manometric technique. 
The results from & typical experiment of this type 
are given in Fig. 1. As the curves show, cyanide is 
a rather effective inhibitor. It demonstrates a very 
definite progressive effect, however, in that the degree 
of inhibition increases with time. Maximum inhibition 
is attained only after prolonged contact with the 
chloroplast fragmenta. 

These resulta were contrary to earlier studies made 
in this laboratory using 6 stendard technique in which 
the oxidant and the inhibitor (cyan- 
ide) were mixed before the chloro- . 
plasta were added. Under these 
conditions, cyanide produced only 
glight inhibition even at concentra- 
tions greater than 0:01 M. This 
indicated that the oxidant had 
some effect on the inhibitory action 
of the cyanide. Cyanide inhibition - 
is then gtudied with and without 

resance of oxidant during the 

tion period. The results of 

& a ora experiment of this type 
are given in Fig. 2. The carves 
clearly show that no appreciable m- 
hibition by cyanide develops im the 
presence of the oxidant. These 
observations, together with the pro- 
greasive time-effect described above, 

iu might very well account for the lack 
of inhibition of the Hill reaction by 
cyanide reported by other workers. 


L PICO mao plants MM FE of Wihilol bats Den teringan be mam 
T 1,000 p.p.m. solution of 8+ thioearbemate 
(compound I) Photographed one day. 


Right: Two tomato plants which were treated In the same way with water 
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The mechanism by which cyanide inhibrta the Hil 
reaction activity of chloroplast fragments i8 no 
known. riments now in indicate tha 
both the &nd the dark rate-li processo 
are affected ipe cyanide. However, the dg iie 
appears to be cansiderably more sensitive than th 
dark-reaction. It should be pomted out that th 
apparent cyanide inhibition desoribed above oould b 
interpreted in terms of an acceleration of the ohloro 
plast inactivation reactions the cyanide. 

hs Ge oa ee Ee Dana ui 
United States Atomic Energy Commission and th 
University of Utah research fund. 

Norman I, Brsgo» 
Jons D. Brrxes 
Department of Experimental Biology, 
University of Utah, 
Salt Lake City, Utah. 
Maroh 10. 
See B. Te- Fhoiosynitiosla and Related Processes”, 
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A New Type of Plant Growth-regulating 
Substances 
Iw the course of systematic investigations of tb 
drthiocarbamates, the compound 8-(carboxymethyl; 
dimethyldrthiocarbamate, 


he COOH 


(I) 
obtained by the reaction of sodium dimethyldithic 
carbamate with monochloroacetic acid, was found t 
exhibit distinct plant growth-regulating activity 
Tomato plante, about 20 am. high, from which tb 
tip was replaced by a glass tube containing a 1,00 
p-p.m. solution of this compound showed very olea 
epinastio curvature and leaf deformations (Fig. 1 
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ich were of the same type as those caused by 


sught about by synthetic growth 
o found ser Sep tester of the ee to 


tbe now structural require- 
mts for plant growth-r activity, namely, 
=æ presence in an active ound of & basal ring 


was assumed that this structure oan only be 
«med if in the system 


: 8 Bc 
mx ~ aN 
Be p 


o nitrogen atom in the dialkyldithiooarbamate ion 
aided in ite mesomeric electron release to the 


é 
yo 


group. This aiding effect is maximal for 


lased. by 

that the N—O bond in the dialkyldithiocarbammte 
m acquires & certain amount of double-bond ohar- 
ter under the inftuence of electron-releaging sub- 
wtuente R. 

Returning to the plant growth-regulating p 
vues oPsuaUdud T Mi AAE io EN shat 
4ivity in the series 


REN- 


(ID 
again connected with the possibility that the N—C 


«nd &equires a double-bond character as a con- 
quenoe of similar internal electron shifte : 


COOH 
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COOH 
In this way a ‘ring’ system bearing & polar side-chain 
in & distinct spetial position as required for growth- 
king activity is 


Tn connexion with the observations of Wain‘ regard- 
ing the inftuenoe of side-chain substitution on growth- 
regulating activity in the series of the aryloxyalkyl- 
carboxylic acids, the effect of replacement by 1 
groupe of one or both hydrogen atoms in the 1 
I was investigated. In accordance 


Table 1 summarizes our observations on the 
ee p. the dithiocarbamate 


Table 1. PLANT Guowsn aagviinora PROPERTIES OF A NUKEM oF 





smp 
remaining part of the molecule may, or may not, 
ld to the centia ipata] arrangement sogered for 
growth-regulating activity. 

ee ee 
line as that of the oo 

A fuller account of 
elsewhere. 


ec 
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We are indebted to O. W. 7. Pluygore for synthesizing 
the chemioal compounds, and to G. Meyer for carrying 
out & number of biological teats. z 

G. J. M. vaw pup Kank 
M. H. vas RaAALIM 
A. Kaans BIJPESTHIJN 


T.N.O.-Z.W.O. Research Team, 
Institute for one Chemistry T.N.O., 
treaht, . 
and the 


Department of E 
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Basophilia and High n Ribonucleic Acid 
Content of Dividing E. coli Cells. 


Ix & previous communication’, & staining technique 
was described for demonstrating the wide difference 
in basophilia of growing and non-growing cells of 

E. oof cells 
has been attributed by to the presence 
of pentose nucleic acid which is not attached to 
protein. Apart from the work of Belosersaky and his 
collaborators, the nature of the additional ribonucleio 
acid has received little attention, although it has 
been known for some years that rapidly growing and 
dividing cella of bacteria have a eubstantially higher 
concentration of ribonucleic acid than resting cells, 
and there is ample evidence of the heterogeneity of 
ribonucleic acid in metazoan cells*. 

To characterize the additional. ribonucleic acid in 
dividing cells of W. cols (N.O.T.O. No. 1100) and 
to determine whether or not it reflects a general 
increase in the existing 
containing ribonucleic acid of the cell, the ribonnocleio 
acid of rapidly dividing cella and resting cells of this 
bectertum were subjected to various fractionations. 
Dividing cels were obtained from a casein/casein/ 
yeast culture‘ during the phase of maximum growth 
and of rate of division; resting cells were obtained 
from a fully grown culture. 

When disintegrates of these cells were fractionated 
by centrifugation, it was found that the basophilia 
of dividing ocells was located in the deposit obtained 
between 25,000 g and 100,000 g. Ohemical analyses 
revealed that ribonucleic acid in this fraction 
exoeeded that m the corresponding fraction from 


: resting cella by the difference ın the total ribonucleic 


acid concentration of the unfractionated dividmg and 
Testing ocells. The coincidence of the additional 
ribonucleic acid and the basophilia in one fraction 
lends support to Beloseraky’s contention that ribo- 
nucleic acid is responsible for the high basophilia of 
these cells. However, the possible ity of 
this fraction has not been investigated, and it is not 
known whether the ribonuoleio acid responsible is 
attached to protein or not. The ribonualeio acid con- 
tent of ie basophilic fraction was approximately 


NATURE 


particles in dividing 


complement of oonstituente. 


aoe qi 


August 13, 195$ 


40 per cent ribonucleic acid nitrogen/totel nitrog 
This figure was caloulated from a determination 
the acid-insoluble pentose as determined by Militz 
and the ribonucleotide ratio of the whole ribonuol 
acid of the oell. 
The finding of 


DE 
ay 
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o and ribonuoleio T 
ial cella is of particu 
interest in view of the discovery by Petermann et al 
of similar submicroscopic particles in chick embr, 
regenerating lrver and tumours which they detect 
in the analytical centrifuge at 95,000 g and belie 
to be rich in ribonucleio acid. In regenerating liv 
Petermann* was able to correlate the high concent 
tion of i ae etii Cu rapid oell division. 
tion of the ribonucleic acid-ri 
particles from dividing H ook cells with those fr 
iding metazoan cells would support the suggest: 
made previously* that the additional ribonucleic a 
of dividing and growing E. cols cella is more direc 
concerned in the divimon process than the grow 
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Ministry of Supply, for permission to publish ti 
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Anaerobic Metabolism of Thiocyanate 
by Thiobaciili 


Iw 1904, Beijerinck! first described the deoo 
position of ammonium thiocyanate by Thiobasil 
Thirty-three years later, Happold and Key? report 
the disappearance of thiocyanate from gas liquc 
due to microbial activity. The thiocyanate-oxidist 
organism was only obtained in pure oulture ! 
Happold, Johnstone and Rogers? in 1952. In 
occ ud publication, Happold, Johnstone, Rog 
and Youatt‘ characterized the- organism finally aa 
strict autotroph which aerobically oxidixed thi 
cyanate to sulphate, carbon dioxide and ammon 
The organiam grew with carbon dioxide as sole sour 
ee ee uM ORE 
tion of sulphur and te with oxygen 
oxidant. The name thiocyanowidana w 


oxidation of thiocyanate by "Thiobaáilli und 
anaerobio conditions with nitrate as oxidant was d 
oovered in this laboratory same months ago. It w 
found that certain strains of Thiobaoillus donétrsfica 
isolated from surface water and from corroded seu 
concrete were capable of oxidixing thiocyanate wi 
the production of gaseous nitrogen. Strains 43-1 a 
VIb-l, two of six" pure cultures examined, wh 
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tivated. n° a medium containing 0-1 per oent 
monium thiocyanate, 0-05 per cent &mmoniüm 
oride, 0:02 per cent potaasium dihydrogen phos- 
ito, 0*1 per cent sodium bicarbonate, 0-1 per cent 
assum nitrate (pH. 7) in Struyk tubes, invariably 
cues gas within -a period of- two to- three 
Znrichmente with surface water containing 0:1 per 
t ammonium thiocyanate, 0-1 per cent potassium 
rate, 0-05 per oent ammonium chloride and 
. per cent sodium bicarbonate similarly showed 
iitrifloation with the disappearance of thiocyanate. 
8 production was, however, much slower than in 
responding enrichmenta oontainmg thioeulphate. 
e -adaptation of other Thiobacall to thiocyanate 
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Deoxyribonucleic Acid Content of the 
Nucleus and Nuclear Volume 
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view. C. "Leuchtenberger and F. Sohraderi*, however, 
conclude that even in the same organ—the liver of 
the white rat—no direct relationship exista between 
the nublear volume and the DNA-content. 

We have now undertaken the determination, by the 


histophotometrio ique of L. Lisoni, of the DNA- 
oontent of the liver in the white rat under 
different i tal conditions, to re-investigate 


the problem of the DNA-content/volume relationship 
within this tissue. The nucle: of the three classes 
(2n, 4n, 8n), of which the average DNA-content 
increases followirig & geometrical progression 2:4: 8 
(the average DNA-content of the lowest claas (2n) 
doubling nearly that of the spermatozoa) were sep- 
arated. In each of these classes the volumes of the 
spherical nuclei were easily calculated from ther 
circular projection area. The average nuclear volumes 
for the three given classes follow exactly the same 
progreesion as the average DNA-content. Statistioal 
computations of the resulta obtained in the liver of 
five normal rate, fixed (in aloohol 20 perte, formalin 
15 parta, acetic acid 5 perta), embedded and stained 
by the Feulgen-reaction under the same conditions, 
are summarized in Table 1. It is shown that between 
the ‘DNA-ocantent-classes’, 2n and, 4n, not only 
the average DNA-content but also the average 
nuclear volume doubles. The 1:2 ratio becomes 


menta (pooled results). ~ j 

The soarceness of the nuclei of the 8* class (2-4 
nuclei for 250 measurements) makes a statistical 
analysis difficult. However, it is evident that the 
volumes of those nuclei are ranged about the double 
of the average volume of the 4m olas. From those 
resulta one could conclude that the ‘DNA-content- 
classes’ coincide with the ‘nnolear-volume-claases’. 

Within one of those claases the relationship between 
the DNA-content and the volume is not so evident 
for the different individual nuclei. From correlation 
diagrams obtained for the five livers studied, which 
we shall more extensively describe in another paper, 
one gets, however, the impreesion that such a rela- 
tionship existe, at least to a certain extent. 
varying largely for each DNA-ocontent value, 
volume seems to present a mean value increasing 
with the DNA-content. 

One mi that in the case of the rat 


‘liver the coinciding 2: 418 ratios between the average 


volumes and between the a DNA-contents of 
the three nuclear classes d on & common re- 
duplicating factor (possibly, polyploidy or polyteny), 
and within one class the DNA-content ould be at 
least one factor acting upon the volume of individual 
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121.7 674264 19:8 
221-8 223 -2 + 209 360 
186-5 123.7 + 5-80 440 
281-1 2127 142-06 406 
1826 105-0 + 2-24 18:5 
200 4 253 2 4- 1-02 25-6 
147.4 138-04 3-08 £7:3 
258 5 545:0 255 - 324 
125-0 108:1 + 1:78 12-3 
253-4 226:3 + 1-01 20-6 
150-6 117941 61 28-4 
202-8 229 7 +-1-12 94:1 











n = Number of measurements ; S — mean value; oe — deviation of the mean; S = standard deviation. `, © 


` 812 
chromosomes and also indireotly upon the nuclear 
volume. 


Ee cele cae ions were carried out with a grant 
from the Fonds National de la Recherche Boienti 
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Growth-promoting Activity for Pigs of 
Inactivated Penicillin : 


Theresulta af two experimenta reported here show 
that part of the benefit derived from a supplement of 
penicillin is due to one or mare of ite degradation 
produote, probably the amino-acid penicillamine, 
and that inactivated penicillin, showing no anti- 
bacterial activity whatever, significantly increased the 
growth-rate of pigs, when given either by mouth or 
by injootion. 

The firss experiment involved five of pigs, 
each group containing disks anina whidh Gres 

intai from ing to 200 Ib. live-weight. 
gained fom weaning 19300 Tb. Tome 
rate of 15 gm. ton. of food, and 
had been 


ieillin, and a control group reoerving no penicillin. 
t oan be seen. from Table 1 that each group receiving 
inactivated penicillin showed an increase in growth- 
rate and a reduction in food conversion ratio. 

The second experiment compared active and in- 
injection. The experiment was replicated twice and 
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involved 120 pigs. The animals were maintained 
the i 


ration?. 


15 gm. per ton of food, or 0-5 mgm. per kilo bo 
of administration approximately the ss 
total daily intake of antibiotios. It can be seen fr 


in Table 8. Active penicillin produced a signiflo 
mean increase in growth-rate of 14:8 per cent, : 
inactive material a significant mean inore 
in growth-rate of 9-4 per cent. The inactive mate 
thus produced 66 per cent of the growth respo 
achieved with active icilli The difference 
tween the effect of the active and inaotive mate 
was not significant, . 

The inactive material showed no activity in v 
against a range of test organisms, and no penici 
could be detected in the digestive trict, serum 
urine of animals receiving the inactivated mater 
It seems likely that the only relatively stable e 
product common to each of the three methods 
inactivation employed ia the thiol amino-acid pe 
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lamine (E. L. Smith, personal communication), 
hich has already been shown to be oapable of 
edes e gru e oi NH 
aily injection‘. Further work 1s being undertaken 
sewhere to evaluate the nutritional gignifloanoe of 
uis material. 

We are grateful to Dr. R. CO. Campbell for statistical 
alysis of the experimental resulte, to Mr. R. Long 
Glaxo Laboratories, Ltd., for preparation of the 


‘activated penicillin, and to Glaxo Laboratories, 
td., for supplying the penicillin used in these 
rperimente. 
J. H. TAYLOR 
W. 8. GorDoN 
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, London, 1963). 
Fair aa recon, Pei SN $8, 1008 (1053). 


A New Rare Blood-Group Antigen, Chra 


Durma recent many rare blood-group 
niigens, oo-oalled ‘private’ or have 
een discovered. survey of eleven of these was 


supcr qe Mri eei sisti o cie ipi, 
rho deecribed two new antigens. Most of the anti- 
ens were found exclusively in the members of one 
; but as suggested by Dunsford, who studied 
Tight system, some of these antigens may be 
a Tice ima Rh s Loy low e 
uency. Most of the corresponding antibodies were 
he resulta of iso-immunization during pregnancy or 
ae but a few of them were naturally 

courring antibodies. 
Through routine screening for blood-group anti- 
Mec eee ee oe which 
t 87° O. ted. trypainized red cells fram one of 
he Sn Ee ee ee i prr 
The serum donor was a nineteen-year-old 


easel Gr he te dela an ee 
o reaction by the indirect Coombs technique. 
‘he antibody was weakly active at 20°. 
com 811 persons selected at random; but so far 


; bas been found to react with the red oelle from : 


E one more pereon. 

of the blood-group genotypes of the 
erg sedie of the two persons whose red 
ella had reacted with the test serum gave the follow- 
ag reeulte: 


B. Chr. (teet-aerum donor) : 
*(a--), P, hjk. 


. A, ODe[o e, MNs, 


F. E-N.: O odejode, MNs, Le(a— 
»u(a —), Fy(a —), Jk(a 4-). 


8. S.: O edejode, MNe, K, Le(a—), pip. 


Studies of the families of F. K.-N. and 8. 8. have 
ob revealed other persons giving positive reactions 


b P, kjk, 
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with the test serum; but unfortunately it has been 
imposible to draw any conclusions concerning in- 
heritance from the results obtained in the available 
family material. Seven relatives of F. K.-N., including 
two brothers, one sister and the mother, 'and three 
relatives of B. B., two brothers and one sister, have 
been. investigated. 

The test serum has been investigated by Miss Mia 
van der Hart and Dr. J. Je van Loghem, who found 


ing with the following te’ blood i 
Vw (Verweyst) Em ) and Vis (Wright) 
esting against 150 blood samples at 
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Tih to thank Dr. A. E. Mourant and Dr. 
Dorothy M. Parkin, of the Lister Institute, London, 
Mis Mia van dæ Hart and Dr. J. J. van Loghem, 
and Dr. E. Freiesleben, of Statens 
Copenhagen, who all assisted me in 
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Some Notably High Acuities of Taste 
for Phenylthiocarbamide 


IN the course of & recent study of the thresholds 


which are at present living in the Baling district of 
the State of Kedah, Federation of Malaya. They are 


. probably the ‘purest’ of the Negritos still living in 
the 


Malay Peninsula. The phenylthiooarbamide 
solutions employed in the work comprised & series 
numbered 0, 1, 2, . 18, the concentration of the 
-sabstanoe being 3.00 x 2 gm. per litre, where n is 

number. 


-the solution 


` and solutions numbered 18, 17 and 16, respectively, 


the chance of success by guesswork being 0-125 in 
each case. Assuming that guesswork actually played 
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no part in the trials, we may accept the respective 
solution as having set an upper limit to the threshold 
concentration in each -case. These concentrations are 
lower than the lowest that appear to have been used 
by other workers elaewhere!, and l wish to direct 
attention to the high aouities of taste for phenyl- 
thiocarbamide possessed by these subjecta, the first- 
Mentioned in partıoular. 


Bitternoss appears to be the taste sensation most - 


readily evoked by appropriate substances, of which 
bruoine, strychnine and quinine are among the most 
potent, brucine being accepted (apparently) aa the 
most known and, on a weight basis, same 
twelve times more effective than quinme and four 
lunes more effeotive than strychnine‘. Thresholds 
for quinine have been investigated fairly extensively. 
Recent peer lim values obtained by Harris and 
Kalmus‘ for thirty-eight subjects range from 2-4 x 
10-* to 5-7 x 10- molar, oaloulated as quinine from 
the quinine sulphate (anhydrous ?) they used, and 
were obtained by sortmg trials iring disorimina- 
tion between solvent and salution. has 
discussed resulta varying from 4x10 to 1:6 x 10-* 
molar. A result reported by Kieeow* (quoted by 


^. Fulton) corresponds with 1-3 x 10- mo 


solution, calculated from the qumine 
(dihydrate ?) employed. A value, 1-3 x 10-7 molar, 
QoS by Dethier and Chadwick’ and by Jahn and 

ulff)» appears to have arisen from a mistake in 
oaloulation. Thus, 1-3 x 10-* molar appears to be 
the lowest recorded threshold concentration for 
quinine and, on the bams of the weight ratios men- 
tioned ábove, a threshold concentration of 1 x 10-7 
molar might be expected for a very acute taster of 
brucine. 

Phenylthiooarbamide belongs to a group of sub- 
stances the threshold concentration of each of which 
oovers & very wide range in a human population aud 
is distributed bimodally. It i» normally classed as 
‘bitter’; but ıt is well known that in the neighbour- 
hood of their thresholds subjecta may be inclined to 
characterize the taste aa other than bitter, though 
usually describmg it as ‘bitter’ at somewhat higher 
concentrations. Thus, the first-mentioned subject 
described the taste of solution 18 as ‘sour’, aa did 
the second describe the taste of solution 17, and the 
third the taste of solution 16. The third deecribed 
the taste of solution 14 as ‘bitter and sweet’. 

As the concentration of solution 18 is 9-9 ugm. of 
phenylthiocarbamide per litre, namely, 6.5 x 10+ 
molar, the first-mentioned subject seems to enjoy the 
distinction of possessing for phenylthiocarbamide a 
* higher acuity of taste than been recorded for 
any other subject tasting any substance. 

The volume of solution transferred to these sub- 
jects’ mouths for testing purposes was only 2:5 ml. 
on any one occasion. It contained, therefore, in the 
particular case under discussion, only 0-025 pgm. of 
phenylthiocarbamide (namely, 1-6 x 10- mole or 
about 4 x 104% molecules), and it is unlikely that 
even all this small amount was involved in re- 
actions at the taste-buds. If Monarieff's* estimate, 
that 0-05 ml. of solution properly applied should be 
sufficient for taste- ing, is correct, than this subject 
may have been able to detect a ey pee 
thiooarbemude as minute aa 8 x 10* mo 2 

In pesung, it ia of interest to record that, in 
oontredistinotion to this high acuity, two female 
members of the same ethnic group were unable to 
distinguish even solution 0 from the solvent. It is 
the widest «ange of acuities we have encountered in 
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any of the six Malaya-domiodled ethnio groupe thi 
we have ex&mined. 
J. W. H. Luca 


Department of Biochemistry, 
University of Malaya, 
Singapore. 
March 21. 
1! Falooner, D. 8., dam, Fugen., 13, 211 (1047). 
‘Harms, H., and Kalmus, HL, Amm. Eugen., 15, 24 (1949). 
* Barnioot, N. A., Ana, Bugem., 15, 248 (1950). 
E Heo EHE Chemical Benees’’ (Leonard Hill, Ltd., Ix 


1 Klesow, F., Philos. Stud. (Wundt), 10, $29 (1894). 


* Fulton, J. F., “Textbook of (16th edit., W. B. Bagndi 
Oo” US RI ipe e rd e 


* Dethier, V. G., and Chadwick, L. H., Physiol. Rev., 88, 220 (194 

' Ji T. L, and Wulff, V. J., in “Oomparative Animal Phymalog 
: d. gs Prosser ; W. B. Baunders Co., Philadelphia a 
n, ; 


A New Form of Male Sterility in Nicotlan 
tabacum L. 

Mata sterility in tobaooo has been reporte 

previously by Clayton! in advanced  beok-oro 


. tabaoum as pollen parent. E 
suggested that the cause may be inoompatibilit 
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tween the cytoplasmic constituents of the former 
id the nuclear constituents of the latter. 

A new form of male sterility was observed here 
ring the 1958-54 season, which may be conditioned 
r genetic rather than cytoplasmic factors. It 
peered spontaneously in planta of flue-cured ` 
wiety American Jainer grown from seed several 
ars old. Plants from the same seed this current 
ason again exhibited one male sterile to about twelve 
TIDAL panis. Male sterile flowers are characterized 
r petalody of the stamens, slightly reduced corolla 
re and lighter coloration (see Fig. 1). Even where 
dimentary anther-like structures were present, no 
len was detected. In & amall proportion of flowers 
© corolla was four-lobed and accompanied by four 
vorted stamens. 

This new male gterile form was crossed with normal 
ants of American Joiner, and the F, generation 
‘oduoed only normal fertile flowers. A study of the 
ode of inheritance and possible linkage relationships 
w been initiated. 

J. G. Rama 
A. BorLrON 


Kutsaga Tobacco Research Station, 
bacco Research Board of Southern Rhodesia, 
Salisbury, 
Southern Rhodesia. 
Layton, A. H, J. Hered., 41, 170 (1950). 


Size Variations of Septate Wood Fibres 
In Pithecoloblum dulce Benth. 


Iw & recent abstract, Spackman and Swamy? 
ate that septate wood fibres ‘ ‘exhibit considerable 


. some forma, however, the elongation has been 
ght and in others no elongation has taken place 
id the elements are essentially oambiform". It is 
xdleas to say that the above statements were of a 
sual nature and were not substantiated by actual 
monstration. 

The septate fibre is an unusual cell type in two 
portant ways. First, it illustratee that lignifloation 
not & necessary concomitant of the death of the 
‘otoplast, but that the protoplast continues to 
hibit dynamic activities even after the oom- 
ete lignification of the secondary wall. Secondly, 
is is a cell type modified to perform a dual function, 
mely, affording mechanical strength, on which the 
notion of storage has become superimposed. The 
railable information on the origin, distribution and . 
haviour of this important category of cells of the 
condary xylem is admittedly meagre 

Exploratory investigations indicate i that this cell 
pe occurs sporadically in many (about a hundred) of 
w dioo us families and that the.proportion 
' this cell type to others of the secondary xylem is 
wiable not only among and species but also 
ithin a single i There are also instances 
here the septate fibres are confined only to a 

lar sector of the stem or branch, or oocur only in the 
rly or later formed partae of the secondary xylem. 
uch more extensive and intensive investigations 
ı this remarkable cell type are in order 
understand clearly ts exact morphological and 
notional features. i 
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Fig. 1. Length-on-age curves ilinstrating variations of 
(bottom), non septate (m (middie) and septate fibres op) 


In Pttheoolobium dulce Benth., the septate fibres 
are intermixed with the non-septate ones throughout 
the secondary xylem. A disk of 9-in. radius from two 
feet above ground-level was available for investiga- 
tion. Measurements of tracheal elements were 
taken at every successive inch from the centre along 
the radius, and the data thus obtained were statistic- 
ally The results may be summarized as 
follows (Fig. 1): The vessel members show e gradual 
Increase in length m the early stages (until the second 
inch from the centre), but afterwards their length is 
subject to very little fluctuation. The non-septate 
fibreg as well as the septate fibres in ihe early stages 
behave in & manner similar to the vessels in regard , 
to their linear dimensions ; but later their length 18 
subject to considerable variations. The most remark- 
able feature that has emerged from the present study 
concerns the total independence of the septate and 
oe ee eee 
dimensions. The length-on-age curves for these two 
oell types are more or leas However, it is 
significant that the septate are not only longer 
than the non-septate ones from the initial stages, but 


.also that the same relative linear values are main- 


tained throughout ontogeny. 


- E. GovINDARAJALU 
B. G- L. Swamy 


1 Bpackman, W., and Swamy, B. G. L., Amer. J. Ba. 36, 804 (1049). 


‘ giving rise to two flowers with 
» boll, calyx, bracts and pedicel. 
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An Apparent Change from Cytoplasmic 
to Nuclear Control of a Form of Chloro- 
phyll Deficiency in Gossypium arboreum L. 


Tam oocasional occurrence of variegated plante in 
Gossypium herbacewn race Wighiianum has been 
reported by  Gopalratnam!, and in Gossypium 

eum race sinense by Feng’, who also reported 
typioal maternal inheritance. , 

Variegated planta have frequently been observed 
at this Institute in G. arborewn race On 
one of these planta a bud from a chlorophyil-deficient 
aree was foroed into growth by appropriate i 
orophy i 
These two flowers 
were selfed and the pollen also used for pollinating 
several types of normal green. 

resulted in two progenies with twelve and 
thirteen yellow seedlings which died shortly after 
germination. - 

The crosses of normal green x deficient gave 
sixteen plants all of which were, green. 

From the sixteen F, planta, sixteen F, families 


2 were raised. The F, families exhibited two types of 
; "behaviour. 


^. 


` 
^4 


4 


(1) Normal Mendelian segregation. Family B6 gave 
eighty-six planta of which sixty-seven were green and 
nmeteen yellow deficiant—a close approximation to 
the usual 3:1 ratio. The resulta of F,, F, and F, 
confirmed the mode of inheritance as monogenic. 
Chlorophyll deficiency, however, showed a pro- 
greasive increase in viability, and in F, and ent 
generations ib was possible to grow defloient p 
to maturity. They flowered well in pots, the first 
year’s growth producing yellow-green leaves, while 
the leave& in the second year were almost full green, 
with only the growing-pomt yellow-green. Crosses 
were then made reciprocally between the new type 


.of viable deficient and normal green. In P, green 


was fully dominant with 8:1 segregation of green 
to defloient in Fy thus: green x deficient, 80:19; 
deficient x green, 108: 29. A alight excess of green 
plante is found. : 

(2) Maternal inheritance. The F, families from 
the other fifteen crosses threw only total 
of 1,879 plants being recorded. "This absence of 

tion conforms to the usual type of cytoplasmuoc- 
ally dateriinod inherrtanoe. 
~ Therefore, out of sixteen crosses between female 


, green and male chlorophyll-defloient from a deficient 


îr fegion of a variegated cotton plant, fifteen exhibited 


V 


, 


maternal (cytoplasmio) inheritance, while in the 


remaining family inheritance was nuclear and mono- 


M 


4o: 


genio, with mutation from green to deflcient in one 


‘locus as a possible explanation. This transition front 


cytoplasmic to nuclear control has apparently not 
been recorded in other plante. The improvement in 
viability of deficienta from lethality’ to the condition 
of fertility is poeebly due to progreemive reverse 
plastid mutation. 


I am indebted to Prof. 8. O. Harland for his help . 


in writing this communication, and to Mr. R. B. 


“1 Gopelrainam, Madras Agric, J., 90, 


Sethi, director of the Indore Institute of Plant 
Industry, for permission to publish it. 
‘ Baota Nate 
Institute of Plant Industry, 
Indore, M.B. 
April 6. 


! Feng (in Yu, C. P.), J. Amer, Sec. Agron., 33, 756 (1041). 
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Synthesis and Properties of \ 
S-Alanyl Coenzyme A 
S-ALANYL coenzyme A has been prepared t 
aqueous transfer of the alanyl residue from S-alan 
thiophenol hydrochloride to coenzyme A (Oo4—SH 
in & manner similar to that used for the synthes 
of S8-alanyl glutathione’, and other 8-acyl oon 
pounds*+; 
PhSCOCH(GH,)NH+Ol- + CoA—SH + 
PhSH + Cod—SCOCH(CH,)NH+Cl- 


Due to the small quantifies of Co4—8H. availab 
and the lability of S-alany] coenzyme 4, the produ 
could not be isolated by classical methods, that i 
as a metal salt. However, B-alanyl coenzyme A wi 
successfully isolated in the pure state by pep 
electrophoresis (50 V./cm.), as it migrates at a slow 


‘rate than OoA—SH. 


50 Veo Pe OA ere anad 25 IS 
of S-alanyl thiophenol hydrochloride were dissolve 
in 0.2 ml. of water. The pH of the solution wa 
adjusted to 5-6 by means of the dropwise additio 
of 2N sodium hydroxide solution. ^ The reeotio 
solution was then placed in & oold room at 4? O. f 
three days. The product was separated and purifle 
by paper resis in a neutral buffer (pyridine 
acetic acid : water, 10:1: 89). (It waa found neoeesar 
to use several 35-cm. wide paper sheeta, owing t 
the low capacity of the paper.) The buffer golutio 
was removed from the electropherogram by freeze 
drying, and the area which contamed S-alany 
coenzyme A was cut out and eluted at low 

ture with water. The water solution of 8 
coenzyme A was then freeze-dried. The yield wa 
20 mgm. 
A fresh solution of 8-alanyl ooenzyme A, gubjeote 
to paper electrophoresia, exhibited one identios 
spot when developed with ninhydrin, in ultra-viole 
light, and with ni rusgide ammonia. The niürc 
pruseide spot was slightly delayed, appearing withi 
1-2 min. The paper eleotropherogram of an age 
eolution also contained a positive ninhydrin spot fo 
alanine. 


When a sample of S-alanyl coenzyme A was in 
cubated for 2-3 hr. with an excess of glutemio aoi 
at pH 8 in a sodium bicarbonate buffer solution a 
20° O., & new ni in reaotivo und arose 
This oom we believe to be alanyl-glutamio acii 
(Fig. 1). the presence of pigeon-liver homogenate 


S-Alangl CoA 


SAlam Ce AL, 
* dr 
Chtamic acid | 





g 


Zh d Hisotropherogram of S-alanyl coenzyme A — gintamio 
tMoubeta formation add 


Eo A. 
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rapid enxymatio hydrolysis of 8-alanyl coenzyme A 
) ine and OoA—SH takes place. The active 
Gr eee i ae A pure 
vmple of gtyoxalase II -Cleaves &-alanyl 
ducts ce however, d doni nob, or only very 
, hydrolyse S-alanyl ooenryme A (Fig. 2). 
^8. yl coenzyme A deacylase is present mainly 
1 the mitochondria and microsome fractions of liver. 
Lowever, it is also present in smaller concentration 
1 the plasma fraction of the liver homogenate. 
Aitempta to demonstrate an enzymatic acyl trans- 
wz of the alanyl to other amino-acids or to the 
D eee ve been unsuccessful thus far, 
oo&use O Tapi ibl iio 
ydrolysis of 8-alanyl ocenzymo A. ae 


* Fulbright Fellow to Germany, academio year 1964-55. 
Wieland, Th., and KOppe, H., Anm., 588, 15 (1954). 
AME and TURAE: ARM, Chemis, BA; B0 (1083). 
Wieland, j , ANA., 120 . Wieland, Th., and Rue, 
Te Angew n G3, 156 Goes 
aa elema, 0d Rn ORAL V: H, Ree 117,639 


Racker, H., J. Biol. Chem., 19), 085 (1951). 


Meaning of ‘Turnover’ in Biochemistry 
Ix a recent communication, Kleiber! has discussed 
wo different definitions of the term ‘turnover-rate’. 
ome workers, order those associated with 
haikoff, regard the er-rate ag the rate at 
‘hich & substance is replaced, in the tissue cells 
lefinition 1). This 1s essentially the concentration of 
1e substance in the tissue divided by the turnover- 
me, Others, including Kleiber, oonmder it to be the 
wte at which the whole ‘pool’ of the substance, how- 
rer large or small, is replaced in the tissue, given 

y the reciprocal of the turnoyardiae (definition 3) 
oth groups agree that’ the turnover-time is the 
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biological ‘average life’, given by 1-44 x biological 
half-life. 

These are each valuable; but the turn- 
over-rate a& defined by Kleiber tells no more about 
physiological events than does the turnover-time. 
Two tissues- could have the same turnover-time and 
yes contain very different concentrations of the 
substance under consideration. They would have the 
same turnover-rate according to Kleiber, yet unit 
weight of the one tissue would metabolize the sub- 
stance much more rapidly than unit weight of the 
other. 

The dorsolateral prostate of the rat contains more ` 
than ten times as much rino as the ventral prostate" -. 
per unit weight. The results of turnover experimenta 
with these tiasues, using rino-05, are given in Table 1." 
The data are taken Ua ete ence cad 
pared in collaboration with M. I. Fischer and 
Tees B. ea Riedel. The turnover-rate of zmo m the 

Bc e to addu Ti boi 
Sain te according to definition 1; but 
by definition 2 i us *urnover-rate of the ventral 
prostate is actually greater than that of the dorso- : 
lateral prostate. e 


Table 1. TURNOVER OF ZIKO IN THE PROSTATE GLANDS OF TA Rat,” 








Moan zino content 
rii ien ac 
Turmover-time 





* Turnorer-rate (1) = zm. En/gm. tee divided by turnover- 
time, (2) = reciprocal of turnover-time. 


Many tracer experiments are done without estima- 


a of the concentration of the substance under 


investigation, and this applies particularly to work. 

with trace elemente, especially those which do not : 
oocur naturally in the body in measurable amounts. 

It may partly be for this reason that most workers 

have defined tumover-rate as the reciprocal of 

turnover-time. However, the Chaikoff concept of 

turnover-rete is of such physiological signifloanoe that 

it should have a name. In Table 1, bas UE 

oould be described aa the rino turnover-rate, and (2 

as the rino pool turnover-rate ; but these terms are 

sufficiently similar to lead to confusion. It is suggested 

that the Ohaikoff turnover-rate (1) should be oalled 

the flux-rete, retaining ‘turnover-rate’ for the, 

definition favoured by Kleiber. The word ‘flux’ has. ' 
oe ee ey ee fpi 
discussion of the implications of turnover-rate’ ' 
calculations. 

Zilveramit‘ has suggested that ‘turnover-rate’ 
should continue to apply to definition 1, and has 
roposed an alternative term for definition 2. I 

ve thas this would be a mistake. An extensive 
review of the literature has shown that ‘turnover-rate’ 


. ia defined according to definition 2 in the great 


majority of cases and any alteration would add to 
the confusion which we all wish to avoid. 


C. A. Mawson 
Biology Branch, 
Atomio Energy of Canada, Ltd., 
Chalk River, Ontario. 
1 Kleiber, M., Nature, 176, 342 (1065). 
^ Mawon, O. A., and Fischer, M. L, Netwre, 187, 850 (1061). 
' Rahner, J. W, Arek. Diochem. end Dicphye., 46, §8 (1953). 
‘¥ilveramitt, D. B., Nature, 175, 863 (1085). 


318 


APPOINTMENTS VACANT 


APPLICATIONS are Invited for the 
(us pr following &ppolntmenis on or 


BREEDING 
Vegetable Research Station, Wi 


Eire oe $5 King Birect 
Tendon, SL quodi 0.146/64 (August 
EMONSTWATOR IY Eolo Registrar, The 
Univera&y, Bhefflekd (August 27) 


RE rd Wierda —The Secretary, The Untveraity, 


7 'KIYERSTEY GARDENS at Nems, Neston, Wirral— 
Regisirar, The University, Liverpool (August 31). 
THE PHYRIOR 


YALLOW IN Prystios at the University 
Adelaide, Anstraha—The Secretary, Associaton of Ave M 
Bquare, London, 


IN THS DEP Botany at the Untvoerzity of 
New aen c Wak Australia— Secretary, 
ion of Untreen tice of the 36 Gordon 


IN GEOLOGY A the Univeral 
Beoretary, Assootation of Untversities of the 


86 Gordon Bquare, London, W.C.1 


New Zealand— of Untverzi 
tah Commonwealth, $6 Gardon Bquare, London, W.O.1 (New 
Beptember 30). 

LmoTUAEXA (honours 


Mee ee pnt are aes 


+ (Dotober 1). 
' LECTURER (with in of the fi 
x pue some e rof sgbjeota : 
and a penh IN IN 
'RGY—Ihe Registrar, The Univerxity, Birm- 


| INDUSTRIAL 
ingham 15 (October tober 15). 


BrooumasT (Basic ae (with a B.Bo. with 


ye Anar Bode Tae 


and with one or fro ), to amisi 
[Piden aera tal, Taplow, Ts 
A , Dear 
Maldenbead. $ 
QoEMiosAL MNGINEERS AND Camoers (with an bonours degree in 
chemistry or obemioal or c iun) 
relevant professional on or qualifica t. 
to work ina oonotrned the aspects of atom!o 


quoting 
a a prog S aisir or pide far work on tha 
-T&y and Burvey of 


NATURE 


August 13, 1955 vow ize 


and Wi The 
Sabin, Ti alea)— Secretary, Rothamsted erperimemniía 


College, OWL Warden 
Vi qun Dis epi Mema nim ee certs 
IK 

susct Eres Oram feli e t or rcnt cium tommy 
degree or equivalen and 
instrument experience), the of Headquarters ir 
London, to be in oharge of a seoton for research anc 
development of l equipment for nili 7 ran 
po Seng ieri Ga Kine aE Loe Berrios 


REPORTS and other PUBLICATIONS 


(net tnoluded in the monthly Beeks Supplement) 


Great Britaln and Ireland 
History). 


British Museum (Natural 
Borne Britlah Mites of Heonomio Im 
E Browning. Pp- x +48, (London: 
1958.) 25 

The os in 
Returns 
of Treasury Grani—4Aeademio 
MTT.) ER. PN (London: H.M. Stationery 


tebe Lone ooo Yi 


Boolety, 1055.) £ dollars. 
ice a als 


gn and Application of Small fal Compnian. Pp. Lat 
Mer Xok: American Institute Hoctrical Mngineers, 1 


Metropolitan Lifo Insurance . Btatistioal Bulletin, Vol 
No. 4: Outlook for Mental enter, Pp, 12. (New York: Metro- 
Life Insurance 8t 


ew York: United Nations ; 
Offiee, 1054.) 1 dollar; 7s. 64.; 4 Bwim 


I MM an of the POEM doaloglosl Boalety of Bout 
Africa. Papers ona presented during 1964 
Pp. RR ka m plates T78; Ganon: Geological ety oi 


land ons. M. Dickie and L. P. Ohiamon, 
Miss (86 AB: ca «€ Canann 





Editortal and Publishing Offices of *' NATURE ” 
MACMILLAN & CO., LTD., 


ST. MARTIN'S STREET, LONDON, W.C.2 
Telephone Number: Whitehall 8631. Telegrame: Phusis Lesqrare London 


Annual subscription £6, payable In advance, 
postage pald to any part of the world 


~ Advertisements only should be addressed to 
T. G- Scott & Son, Ltd., Crown House, 143-147 Regent Street, London, W.I 
Telephone Number: Regent 389! 


All rights reserved. Registered as n newspaper at the General Post Offic: 


no. 4477 August 20, 1955 


EDUCATIONAL PROBLEMS OF 


"UST on twenty years ago, in September 1087, the 
Commission on Higher Education in East Africa, 
hich was under the chairmanship of Earl De La 
‘arr, issued ita report. The Commission took as 
domatic that the primary need of East Africa was 
e improvement of health and agriculture, and that 
ch improvement could best be achieved through 
o general education of Africans and by training in 
(ficient numbers qualified African experts. Its first 
commendation, that education in East Africa 
ould be based upon the need of the community 
id should be closely related to environment, was 
nply endorsed two years ago by the Bmns report; 
id the recommendations relating to education in 
ie recent report of the East Africa Royal Com- 
imion of 1953-55 (see Nature, July 10, p. 87) are 
milarly based. It is nob too much to say that 
lucation lies at the root of almost all the latter 
ommission’s recommendations: they cannot be 
aplemented effectively unless an educational policy 
1 such broad lines is formulated and executed 
1aginatively and -with vision as well ag more 
-gently and on a larger scale than has yet been done. 
This ia not to disparage the progress that has 
ready been made or to belittle the very consider- 
ole achievements of the past two decades. It is 
ther to emphasize that it is only through education 
vat the African can adapt himself to use the 
sw opportunities which are opening to him in 
idustry and on the land; and also gam a clearer 
nderstanding of the changes in traditional African 
»iety which are necessary to enable Africans to 
ijy the higher standards of living they desire. 
7ithout a vigorous and wisely concerted educational 
»iey, the conditiona encouraging the exercise of 
"viles favourahlo to progress cannot De Baotred, 
: the co-operation and understanding between the 
wes essential for harmonious development estab- 
shed. 
This point is very firmly emphasized by the Com- 
fission, which insists that the co-operation of the 
frican is easential for the effective development of 
ast Africa and that this co-operation cannot be 
ured without dispelling the fears and suspicions 
hich hinder it at present. To that end education is 
| effective a weapon as it is in promoting the skill 
ad knowledge the African needs for using the new 
oportunities which confront him. Nor is it any lees 
oportant in assisting adaptation to the changes in 
‘aditional tribal economy which a modern and more 
roductive system demands. 
Much that the Commission has to say on education 
| essentially a re-statement of the findings of the 
inns Committee. That Committee saw in & full, com- 
rehensive and balanced education a major solvent 
f the economic and social problems of East Africa, 
nd it emphasized that the more liberal education it 
vught for Africans must be based on their own 
frican environment and on their own way of life ; 
nd particularly it streased the paramount importance 
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of agriculture and an attack on agricultural ignor-. 
ance. Again, it urged that technological education 
should be developed to keep pace with industrial 
expansion, in order to enable Africans to make their 
maximum contribution as skilled workers in accord- 
anoe with the opportunities of each aree. The Binns 
Committee emphasized, too, the necessity for a close 
connexion between technical education and industry, 
and pointed out that successful technical education 
can only be based on a good general education. 

The East African Commission naturally did not 
pursue the requirements of educational policy in any 
detail; but it recognizes clearly enough that educa- 
tion is a fondamental service, on the adequacy and 
efficiency of which all other services depend. For 
example, new industrial development in Africa 
requires a large contribution from Africana, even if 
at present they cannot provide all the managerial 
ability and capital required ; and it is important to 
enable Africans to acquire the special skill required 
in modern industry and to create conditions which 
will allow Africans to exercise the greatest degree of 
enterprise of which they are at present capable. The 
difficulties are not primarily financial: they are 
chiefty deficiencies in knowledge and experience, and 
& public policy concerned to promote direct African 
participation in new industrial development should 
concentrate on removing those deficiencies. 

Though education is a basic factor, it is not the 
only one. Much industrial training will have to be 
provided by industry iteelf, although the emergenoe 
of a foreman class among the African workers them- 
selves clearly will depend on raising the standards of 
education as well as on the quality of industrial 
training. Moreover, the low productivity of ordinary 
African labour is not due merely to the lack of 
technical skill but almo to various factors, some of 
which—such as under-nourishment, poor physique, 
endemic disease and lack of interest in ordinary 
economic incentives—could be modified or removed 
by appropriate publio policy. 

Specifically, the Commission advocates carrying 
elementary education to a stage at which ib will be 
of permanent benefit to all growing children able to 
profit by it. Free universal education is, however, & 
long-term objective. For the present, the Commission 
suggests providing education for all pupils, at fees 
which will not exclude any, to the beginning of the 
intermediate stage, and in towns to the end of the 
intérmediate stage. Secondary education should be 
obtainable by those prepared to pay for it, and sup- 
ported by a wide and liberal system of bursaries for 
those unable to pay but showing clear promise and 
ability. The proposals of the Binns Committee for 
eliminating waste and ensuring that pupils complete 
their courses are supported, and it is suggested that 
priority should be given to the expansion of inter- 
mediate education, preferably as an adjanct to 
existing primary schools, even if this means tem- 
porarily retarding direct progreas wish primary 
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education. It is emphasized that a higher standard 
of training in technical education can scarcely be 
established except on the basis of eight years primary 
education. 

It is a little surprising, accordingly, in view of this 
long-established opmion as to the fundamental 
importance of education m Africa, to find so few 
references to education in the schemes made under 
the Colonial Development and' Welfare Acts in the 
returns for 1954—55*. Apart from £87,116 for the 
expansion of education services in Zanzibar and & 
further £37,000 for the construction of primary 
schools and teachers’ houses and £7,000 for the 
adaptation of Kampala Technical School, the only 
major schemes for education financed in this way are 
in West Africa, where £228,700 is provided for the 
construction of students’ hostels, lecture theatre, 
sesembly hall and gymnasium for the Nigerian 
College of Arts, Science and Technology. Under 
other schemes, £99,314 is provided for the construc- 
tion of senior staff housing for the Nigerian College 
of Arta, Science and Technology, and £42,613 for 
additional accommodation for studente and staff 
at University Oollege, Ibadan. Out of the further 
£8,768,351 contributed to the development plan for 
Nigeria, however, £527,828 is earmarked for general 
education and £455,478 for technical education. 

Education, moreover, receives due emphasis in the 
recent report on the Colonial Territories, 19054-6557, 
which, noting the continued expansion of educational 
facilities and the making of new provision for tech- 
nical and higher technical education in several 
territories, points out that at the end of 1954 the 
number of students at the three universities and 
four university colleges m these territories ex- 
ceeded four thousand. Enrolment at the Kumasi 
College of Technology increased to 580, of whom 62 
were taking professional courses in engineering ; and 
good progreses was made towards the completion of 
the new buildings in Nairobi of the Royal Technical 
College of East Africa, for which a further grant of 
£107,000 was approved from Colonial Development 
and Welfare Funds. 

It is in the context of these findings of the East 
„Africa Commission and the general survey presented 
in “The Colonial Territories" that the signifloance of 
the achievements recorded by the Inter-University 
Council for Higher Education Overseas in ita recent 
, Survey of the period 1946-54, and of the findings of 
the report by PEP entitled ‘‘Colonial Students in 
Britain}, are best appreciated. Indeed, “The 
Colonial Territories, 1954—55” contains a wealth of 
material which could be used for combating the oom- 
plete indifference of the general British publio to their 
own great Colonial inheritance, which was noted by 
PEP, and it should be for consideration whether-«he 
presentation of that annual report could be varied 
* Colonial Development and Welfare Ac Wenn oC Boheme 

with the concurrence of the 
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BO as to deal more effectively with an ignorar 
which is both generally diamaymg to Colonial stude 
and hinders sound judgment and wise decisions 
issues affecting all those territories for which Brite 
is still politically responsible. 

To combat such ignorance is the more importa 
when we consider the extent to which these questic 
are interlocked. It is not simply a matter of p 
viding more information or other effective action 
promote understanding between British and Colon 
peoples. The growth of the Colonial student popu 
tion from about 1,000 in 1946 to more than 10,0 
in 1955 reflects the need of the Colonial territories | 
trained men and women im order to accelerate 
even maintain development; and that need m 
in large part be met from overseas until the n 
university institutions in those territories oome 
maturity. Although only some thirty-five per cent 
such students are at universities, the remaind 
attending polytechnics, training colleges, or stadyz 
under the auspices of such bodies as the Inns 
Court, they occupy places in British universi 
institutions to the extent of some two per cent at 
time when we are seriously concerned with t 
ability of those institutions to provide a sufficiens 
of scientific and technical man-power for the dire 
needs of Britain. Y 

Colonial education is, moreover, directly linke 
with this question of scientiflo and technical ma 
power, as both the report of the Inter-Universit 
Council and the latest report from the Adviso1 
Council on Scientific Policy (Cmd. 9587. Londor 
H.M.8.O. 6d. net) mdicate. The young universiti 
overseas have close ties with universities in Brita 
and receive from them invaluable assistance, whi 
makes none the lesa heavy demands on staff. Suc 
special co-operation will be needed as fully in tl 
immediate future aa in the past. Much the same ca 
be said of research. The Advisory Council estimat 
that only some 450 scientists are at present engage 
in Colonial research, and of these leas than or 
hundred are members of the Colonial Researc 
Service. This number is quite inadequate for tl 
important problems awaiting attention, and unt 
the Colonial universities and research institutior 
have developed considerably, any expansion 1 
research must draw largely on the limrted supplie 
of scientific and technical man-power in Britain 1tsel 

The postgraduate scholarships recommended b 
the Inter-University Counoil in another connexio 
may offer some contribution here; but it is evider 
that in the present man-power situation the needs « 
the Colonial territories require the most carefi 
consideration. This factor, as well as their flnancii 
needs, should reoerve due weight im determinin 
prioritiee and the allocation of our resources, nc 
least when regard is had to the implications of suc 
new developments as that of nuclear power fc 
Britain’s own economy. The potentialities of th 
export trade stressed by Sir Francis Simon reoentl 
depend to same extent on the existence of traine 
men and women in the under-developed area 


: and on the level of general and technical educatio: 


there. 
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As the PEP report on Colonial students notes, in 
xst territories the demand for professional and 
shnical skill is changing rapidly. Often the response 
these changes is too slow and development is 
peded because people with the mght qualifications 
3 not available at the right time. Students arriving 
Britain are not always as well informed as they 
duld be about these changes, and PEP mghtly 
‘eases the importance of systematic efforts to 
vise students and parents as to vocational suit- 
ility and opportunities. 

This is one of the most important functions of the 
ident advisory service which PEP recommends 
ould be get up in each territory. Too many Colonial 
idents reach Britain inadequately prepared and 
equipped for their studies; but the student 
visory service should not be concerned with the 
atine inquiries which all educational institutions in 
itain are bound to make about all candidates for 
mission. PEP deprecates the students leaving 
me until they have obtained at least the minimum 
alifloations they require for the courses they pro- 
Be to take overseas, and urges that the maximum 
vantage should be taken of local facilities for 
ther education ; nor should students proceed over- 
w before they have received admission to an 
ucational institution. The local ‘student advisory 
‘vice should make a continuous review of studente’ 
‘airs and problems, and there should be a corre- 
onding service in Britain to advise and help to 
ice Colonial students. . Moreover, the British 
uncil facilities should no longer be restricted to 
idents recommended by governments but should 
avaiable to all Colonial students. 

There are other senmble suggestions dealing with 
3h matters as short preparatory courses for the 
s-mature studente and the provision of accom- 
xlation; but the vital issue is made abundantly 
vin—more careful selection by the Colonial 
thorities and further preparation on the pert of 
3 student. It is here above all that the recom- 
mdations are inked with the findings of the Royal 
mmission on East Africa and the observations of 
3 Inter-University Council for Higher Education 
‘erseas. On one hand, they imply greater local 
ortas to provide adequate secondary and technical 
ucation up to sixth-form standard or its equivalent. 
| the other, they confirm the wisdom of developing 
lonial universities, where ideally the sorting process 
ild be effected so that mainly postgraduate students 
ild be sent on for further training or specialized 
rk—a development iteelf retarded by the slow 
velopment of secondary education in both quality 
d quantity m the territories these institutions serve. 
As the PEP report remarks, the increased flow of 
lonial students to Britain since the Second World 
ar reflects the fact that, although the facilities for 
fher education and specialized training in many 
lonial territories have been very greatly extended 
recent years, the advance has not been able fo 
3p pace with the rapidly growing demand for 
ined men and women created by the accelerated 
apo of local political, social and economic develop- 
nt. Nor is it easy to see how, without grave 
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detriment to standards or imposing excessive demands 
on the lmuited scientific man-power of Britain 
generally, as well as on the universities, the young 
institutions in the Colonies can be expanded rapidly 
to overtake that demand. Apart altogether from the 
fact that it is improbable certain types of education 
and traiming will be obtamable in these territories 
in the foreseeable future, the flow of students from 
the Colonial territories to Britam and some other 
countries 18 unlikely to dimunish significantly for 
many years to come. 

The relatively small number of Colonial students 
who are gaining the advantage of higher education 
and specialized training in Britain must thus bear 
early, and to a large extent, the responsibilities of 
leadership in the swiftly developmg countries from 
which they come. Their attitude to, and relations 
with, Britain will be greatly influenced by their 
reception and experience as students in Britain. 
This is a paramount reason for attention to the 
sensible recommendations which the PEP report 
makes in regard to their welfare, and for the co- 
operation of the recognized profesional] associations 
and other bodies in the ways that are indicated. 

But it is in the context of the expansion of the 
institutions of higher education in the Colonies that 
the Inter-University Council has some wise com- 
ments that need stressing. Noting that the pro- 
gressive achievements in the provision of universities 
within the overseas territories durmg the past nine 
years have exceeded expectations, the Council 
remarks that the apparent ease with which the pro- 
gramme has been carried through to this point masks 
risks and dangers that may yet defeat or imperil 
the whole enterprise. One such danger—the growing 
signs of a demand for the establishment of more 
universities in the immediate future—bears par- 
ticularly on this recommendation of the PEP group 
regarding the sorting out of studenta in the territory 
from which they come. 

There may be political reasons for desiring a further 
university in a particular territory; but the con- 
sequence of such a step in a country where educational 
needs for the next decade might be better served by 
the provision of technical colleges could well be a 
dissipation of effort and resources, resulting m two 
starved institutions and a drimastrous lowering of 
standards, not only in the so-called universities but 
equally in the public services and profeemions. The 
Inter-University Council and the PEP Group are at 
one in stressing the need for high standards and for 
resisting preesures to lower them. Political factors 
cannot indeed be ignored: local pride and support 
are vital to the suoceas of any university, and it will 
always be a matter of delicate judgment to decide 
what weight should be given to political arguments 
when these conflict with technical and professional 
considerations. 

Provided the academic issues and financial impli- 
cations are fully and clearly stated, however, as 
the Inter-University Council seeks to ensure, 
there is the lesa risk either of a falas step or of 
failure to keep alive the dynamio faotqre in the 
development of the overseas universities. The 
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importance of that factor—of recognizing that the 
new universities are communities of men and women 
with pride and ambition in their subjects and in their 
institutions—is implicit m the PEP report and also 
in that from the Inter-University Counoil Both 
reports present a great challenge, not only to’ all 
directly concerned in the enterprises which they 
survey but also to the body of informed opinion in 
Britain which already appreciates how much is at 
stake, and how simple are some of the measures 
required to avoid waste of effort and frustration. 
Confidence and co-operation must take the place 
of distrust and suspicion towards Britain that 
endanger the political, economic and social develop- 
ment of the Colonial territories, and the ultimate 
evolution of self-governing States within the Com- 
monweelth, which are the declared aims of British 
Colonial policy. An important step to meet that 
challenge is offered by the material collected m 
“The Colonial Territories, 1954-55” and elsewhere for 
the creation of an informed public opinion, alive to 
the responsibilities of Britain in those territories and 
sensitive to the needs of those peoples, whether they 
remain in their own territories, or seek to fit them- 
selves in Britain to serve their countrymen. 


LOW-TEMPERATURE PHYSICS 


Progress in Low Temperature mes 
_ Edited by Prof. C. J. Gorter. in Physics.) 
North Folland Dob. 


. xii 4-418. : 
80.50 guilders; 6le.; 


ua mee 1955.) 
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URING Gis ‘past ten years oF bo, iy gonira 
availability of the Collins cryostat has enabled 
many new laboratories, particularly in the United 
States, but also in France, India, Japan and else- 
where, to work at liquid-helium temperatures, 
previously a monopoly of only a few specialized 
laboratories ; and there has been, in consequence, an 
enormous expansion of activity in low-temperature 
physics. The appearance of this collection of review 
articlee—about half from laboratories which have 
only recently entered the fleld—is therefore to be 
weloomed. Such review articles enable the research 
worker specialising im any one branch of low- 
. temperature physics to keep up with progress in 
others without having to read all the original 
literature; because many of the principles and 
techniques are common to all branches, this may 
well give him new ideas for his own special problem 
as well as broadening his outlook. 

The best method of ting & review article 
d very much on the nature and scope of the 
subject. For & rather limited topic, it is possible to 
give & oritical survey of the ental and 
theoretical situation, using tables and illustrative 
graphs with full references to the literature, in 
a ahort space. An. admirable example of this style of 
treatment ig E. F. Hammel’s article on liquid helium- 
3, which guides the reader through a very tangled 
situation and shows just what has been achieved. 
A less-successful example is C. F. Squire’s article on 
the effect of stress on ctivity—an even 
mr d but not sufficiently systematically 
presented and lacking an adequate theoretical dis- 
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cussion. At the other extreme there is the mu 
wider topic, such as the technique of adiaba 
demagnetization and ita many oppien whi 
demands a much larger space coverage in f 
detail is to be achieved. EE sd het alee 
adopted by D. de Klerk and M. J. Bteenland, wh: 
article on adiabatic demagnetization is the long 
in the book (62 pages) and almost a monograph 
ita own right; it can be read with profit by anyc 
who wishes to learn the subject in detail from 1 
beginning, but 1s perhaps detailed : 
the low-temperature physicist to whom the book 

addressed. Alternatively, this kind of to 
can be treated in more general terme with no atten 
at a complete build-up but with a selection of ill 
trative examples ; this is A. H. Oooke’s approach 
his in 20-page review on 
crystals in use at low temperatures. Probably t 
ideal lies between the two, ing rather mc 

theoretical knowledge than de Klerk a 
Steenland but a rather more detailed devel 
ment than Coo 

Nearly all the articles are reviews of alrea 
published work; but R. P. Feynman’s article on 1 

application of quantum mechanics to the liqu 

elie robiei eserves special mention as being r 
80 much a review as an original contribution, in whi 
he presents important new develo ta of | 
recent ideas, in & form asimilable the expe 
mental) physicist. These new ideas stress t 
importance of turbulence in the flow of liquid helix 
and sre particularly suggestive for, new experimen 

The eighteen articles cover a wide variety 
subjects ; about half are concerned with the propert: 
of liquid helium and superconductors, and t 
remainder deal with antiferi 
magnetism, ferromagnetiam, propagation of sour 
and transport properties of gases. There is so: 
overlapping (between B. Serin’s article on Ea 
conducting critical flelds and J. G. Daunt's 
tronio specific heats of metals, which might well ha 
been combined) and the choice of detailed top 
seems & little haphazard. It is, however, explain 
in the editorial preface that this choice has be 
governed partly by iency (where the compete 
authority was not & le to deal with a particu 
topic at the time) and partly by the existence 
recent review articles on some topics which it seem 

to treat again for a while. 

On the whole, the articles are successful 
achieving their object, and 16 ia to be hoped that t 
valuable service rendered by this collection 
articles will be continued in at least a second volun 
Perhape, however, in such a second volume the edii 
might aim at rather greater uniformity in the scc 
and level of treatment of the articles. 

D. BuonmsnHnc 


FRUIT PRODUCTION 


The Frult Year Book, 1955 
(No. 8.) Edited by P. M. Synge and Lanning Rop 
Pp. 142--80 plates. (London: Royal Horticultu 
Society, 1954.) 10ə.; 1.65 dollars. 
LTHOUGH the cultivation of fruit trees in t 
specialized sense began early in the past centu 
Wo onudh new eaceledas of its problems and pots 
tialities comes with each year that a year-book 
necessary to record the progrese. The complextt 
of the situation are well portrayed im the pres 
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ume in a paper on the maintenance of healthy 
ib clones, by R. V. Harris. Dealing particularly 
h a nuclear stock organization for the propagation 
tested healthy material, he ahows that many fruit 
æ and plants harbour ‘latent’ viruses without 
wing . Strawberries have a high degree 
tolerance in that they show little diminution of 


n A berries and probably some tree 
ita, on the hand, often make but poor 


wth when ‘latent’ gend s ssi a pre- 
unsuspected c&use o of vigour. Absence 
Leurs makes it impossible to maintain health 
alone; hence the necessity for a care- 
ly controlled system of virus testing, the assess- 
nt of varietal reactions, and propagation under 
iditions where virus cannot be re-introduced. 
>. W. Greenham describes several types of soil 
nagement for the fruit grower, from olean culti- 
ion to permanent grass. He concludes that a 
table stand of grasa and clover, mown frequently 
h à gang-machine, ia in most cases the best form 
soll management for English orchards. Straw 
Ichea for soft fruit are also discussed; they are 
stively non-absorbent, and appear to act as ‘non- 
arn valves’ for the rainfall, and thereby conserve 
. moisture, with considerable practical benefit. 
"ree fruit yields fluctuate notoriously ; 
ston finds that thinning the fruits to one per 


mty leaves gives good and regular crops. L. C.: 


xkwill shows that thinning on the large scale oan 
lished by spraying with «-naphthalene 
bs anid n oonan liona neis Dean b to NO 
ts per million, depending on the variety, the time 
xr petal-fall, the degree of thinning required, the 
perature, and the nutritional status of the tree. 
also discusses the now well-established use of the 
1e substance for reducing fruit drops at various 
es. Changes in the orchard insect fauna during 
Present century are reviewed by A. M. Massee, 
o makes a plea for their ecological study as a 
ole." There are several other articles of more 
eral ‘or regional interest, and the excellent plates 
l lustre to a well-produced volume. . 
‘ JOAN GRAINGER 


HUMAN BIOLOGY FOR THE 


MASSES 
1, the Great Adventure 


Jean Rostand. (Discussions with Paul Bodin.) 
malated by Alan Houghton Brodrick. Pp. 258. 
mdon:, Hutchinson’s Scientific and Technical 
olications, 1955.) 125. 6d. net. ~ 


“HIS book is an account of a series of conversa- 
k place between Jean Rostand, a well-known 
noh biologist and, like his famous father, a man 
letters, and Paul Bodin, a distinguished poet, 
relist, journalist and man of science. In the talks, 
lin played the part of & devil's advocate who was 
. ill-informed on matters which excite public 
rest, while Rostand attempted to the pomt 
view of & modern biologist-phil on topics 
cerned with heredity, sex, health and the future 
n&nkind. The radio talks were listened to by a 
p audience and have now been expanded by 
tand and Bodin into a book which is an admirable 
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guide for thoee who wish to explore some of the 
broader paths in the fleld of current biology. Trans- 
lation from the French has been made by A. H. 
Brodrick, himself well known for his contributions 


to the izing of acience. 

With Roetand's general point of view few modern 
biologists would his explanation of 
reasons for uous hair in male is nonsense. 


Nor is he to be commended for the most obvious 
side-stepping of a question from Bodin dealing with 
birth control ; i 


sentence, although possibly here the translation may 
be at fault. 

These, however, are trivial criticisms of a book 
which could reach many readers. Many of them will 
be shocked to learn that, in days of popular education 
and in a country like France, whose people are so 
proud of their ability to behave rationally, there 
are still about 3,460 astrologer-palmists in Paris 
alone. Here the man of science has cause to regret 
that the spread of scientific knowledge may even 
inorease the credulity of those who possess a little 
scientific learning. One of the lessons from this book 
is that the mass of people are still prepared to believe 
anything, particularly if the new cult is served. per- 
suasively with the right amount of ecientiflo jargon. 
Rostand and Bodin deserve praise for their efforts to 


remove some of the superstitions of 1955. 


T. H. HAWXINB 


HISTORY OF ASTRONOMY 


The History of Astronomy, 

By Prof. Giorgio Abetti. (Translated from the 
Italian “Storia dell’ Astronomia" by Burr 
Abetti) Pp. xviii+345+84 plates. (London : Sidg- 
wick and Jackson, Ltd., 1954:) 25s. net. 


this. book of more than three hundred pages 
Prof. G. Abetti gives the reader a straightforward 
summary of the history of astronomy. As he 
remarks in the preface, a book of this size “oan be 
nothing but a summary of the vast amount of 
material which only a complete history could ade- 
quately present". He consi (Chapter 2) that the 
subject "may be arranged into three great periods 
ing to the history and civilization of the 

peoples of the Earth". First we have ancient 
astronomy, which oan be traced back to about forty. 
centuries before Christ and which can be considered 
to have ended with the decline of the Alexandrian 
school at about a.D. 650. Then comes medieval 
astronomy, which is mainly the astronomy of the 
Arabs and, to a small extent, that of the Romans.- 
“But,” commenta Prof. Abetti, “the astronomy of 
these peoples, as also of the western Latins until 


the work of Oopernicus, Tycho Brahe, Kepler, Galileo 
and Newton: “Through the work of these men 
astronomy was launched an new and unthought-of 
paths to numerous and important con hts 

The modern era is considered to in directi 
after Newton, and thé book proceeds forward right 
up to the present day, Chapter 19 dealing*with the 
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dovelipments of tho twentieth century. It is always 
extremely drffioulb to include contemporary develop- 
-ments in writing & history of anything, and the author 
has wisely stated explicitly-that his aim here is “to 
give an over-all glance at the results obtained in 
relatively recent tomes up to the present, without 
pretending to give the complete picture either of the 
subject matter or of the persons”. Most readers will 
agree that Prof. Abetti has this part of his 
task competently and fairly, and that the book would 
not have been so good, as it undoubtedly is, if 

19 had been omrtted. Any would-be oritio be 
well advised to aak himself whether he could do the 
job better. 

In the chapters dealing with ancient astronomy, 
many readers will select Chapter 5 as the most 
interesting. This chapter gives an account of the 
school of Alexandria. A valuable feature is an 
earlier chapter, “Ancient Astronomers other than 


EE ee 
Pheenicians, the Hindus 
and the Chinese. The last two come: in for same 
courteous but definite ‘debunking’. 

The author explains in the preface that this 
“History”, now translated for English-speakmg 
ee eee eee Lee ar tns de 
v “lingered more, in course of its development, on. 
the Italian personalities and on their contributions to 
astronomical progress”. I consider that Prof. Abetti’s 

' have enhanced the value of the book. 
I particularly enjoyed the author's "lingerings' Over 
the work and careers of Toscanelli and of Secchi. The 
author is probably correct in claiming that the first 
period of the rise and development of astrophysics 
closed with the death of Ricco in 1910. The fact 
is that the contributions of Italians to astronomy are 
not so well known as they ought to be, and the 


The book is excellently illustrated. There is & 
foreword by the Astronomer Bir Harold 
Spencer Jones, and an appendix ing with the 
development and aims of the astronomical observa- 
tories of the world. W. M. H. GasmaAvus 


. "INDEX GENERALIS" 


zv Index Generalis 


*-Vingt-et-uniàme Année, 1954-1955. (Annuaire 


. "Général des Universités et des Grandes Yoolee— 


Académies — Archives — Bibliothèques — Institute 
Boientiflques—Jardins Botaniques et: Zoologiques— 
-Musées—O beervatoirree—Rociótós Savantes.) Pp. 
xvi+2108+xx. (Paris: Dunod, 1955.) 9,500 franos, 


HE ‘Index Generalis" first appeared in 1920 
and by 1930 was a well-established work of 
reference, having run through a number of editions. 
Naturally, the Second World War seriously inter- 
rupted its publication, and it was not until-1958 that 
a new edition could be produced. This latest edition 
is based on the 1958 one with considerable corrections 
and additions, which make two hundred and fifty 
pages more of material to the already formidable 
total of two thousand. S 
The work is divided into six sections: universities 


&nd other major var eub op e i obeerv- 
atories ; dibraries and i ; scientific institutes 
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and research centres ; academic and learned societ 
and indexes. The section on universities is by 
the largest, comprising more than a thousand pa 
It is arranged alphabetically by countries, and wil 
each country by the ital city followed by oi 
cities and towns in al order. (The princ 
exception to this lay-out is the entry for the Un 
States, where the sequence is by name of univer 
institution.) For each university & list is giver 
Professorial staff and similar persons holding sa 


appointments. 


The section on observatories is a oompara&ti 
small one of sixty-five pages, the entries for e 
observatory indicating 1t8 exact geographical posit 
staff, publications, instruments and work. The 
tion on libraries comprises 171 pages, sub-dividec 
countries. To economize in space, twenty-five c 
letters, or combination of letters, are used for sr 
fying particular itemsa—for example, the numbe 
books held—in the details given for each libn 
The section on scientific institutes, 114 pages k 
has a similar but much smaller code ; but thia coc 
not often used as the type of information given va 
very much from one institute to another. | 
section on learned societies, which has 91 pages 
different from all the others in that it is grouped 
subjects rather than by nations. Thus, ur 
"Generalitáe", defined as societies with more t 
two subjects of study, are to be found the Rx 

i and the British Academy, while in & c 
pletely different part of the section, under “Soe 
(generalités)’’ are to be found the Royal Institut 
the British Association and a host of other socie 
such as‘ the Royal Aeronautical Society and 
Institute of Petroleum. This only serves to al 
that science cannot be divided into waterti 
compartments, and scientific sopieties less 
the t by nations, as in all the oli 
sections of the book, would havé been much m 


Then there are the two indexes. That dealing v 
names has more than & hundred thousand entries 
can only be described as a ‘monumental’ o 
puation. Following each reference is & num 
ranging from one to eight, which indicates the ] 
of the page in which the name is to be found ; 
is & great convenience, because many pages h 
dozens of names scattered over them. For œ 
reason best known to the compilers, the lista 
names with A, B and O have short sup 
mentary added at the end. The h 
dao Lco eto Me Nei 
three hundred and fifty pages of names, is arran 
alphabetically by place-names, and then under e 
place are the various bodies to be found there. ' 
mam criticism to be made is that it is someti 


‘difficult to find a particular mstitution, especial 


it is an American one; one has to take the var 
cities in turn—New York, Ghioago, etc.—and pet 
through the numerous entries thereunder, Fin: 
mention must be made of the sixty-four at 
end ot the Dooi da coloured paper and anire 
numbered, which contain material that was sen 
to: the publishers after the man body of whe 
had gone to press. 

The whole work is Primarily in French ; but 
should present no difficulty to the Emgliah-speal 
reader with a smattering of French. Jn genera 

can be said that in the past this book has bee 
useful work of reference, and the present edi 
worthily carries on that tradition. 


a 


wo; August 20, 1955. 


c » Me H 


NATURE Co 


3 x 


£5 M 


| STRUCTURE OF VITAMIN Bn 


he Crystal Structure of the Hexacarboxylic 
Acid derived from B,, and the Molecular 
Structure of the Vitamin 

HE hexacarboxylio acid isolated from vitamin 

Bia by Cannon, Johnson and Toddi! has proved 
markably amenable to direct X-ray analysis. 
hrough a series of calculations of successive degrees 
€ approximation to the oorrect electron density 
igtribution, we have reached a solution of the 
‘ystal structure of this product which appears to 
rovide the solution also of a large, part of the 
nemioal structure of vitamin B,,. 
The rapid progreas which we have made has 
een possible through the use of the National 
"reau of Standards western automatic oam- 
uter (SWACO) in Loa Angeles, to calculate the 
ecessary structure factors and three-dimen- : 
onal Fourier syntheses*. Our general method 
as been to compute structure factors for all 
beerved X-ray reflexions based on gradually 
woreasing groups of acceptable atomic posi- 
‘ons, to assign phases to the observed structure 
wtors after each set of calculations and to 
se the rephased terms -to recalculate the 
aree-dimensional electron density distribution. 
hie in turn was employed to revise or add 
tomic positions. 
The starting pomt of the present caloula- 
ons was the recognition, described earlier’, 
t the first electron density mape calculated 
x this material (using phases based on 
nown cobalt atom contributions alone) of 
n internal nucleus surrounding the cobalt atom 
milar to that found in vitamm B,, iteelf. 





Structure factors were next oaloulated based on 62 
atoms belonging to this nucleus and to the reet of 
the cobalt oo-ordination group. In the resulting” 
electron density distribution there was an enormous 
improvement in the character of the peak pattern. 
In additioh to the 26 atoms placed by calculation, 
which had peak heighta from 7:5 6./A.* upwards, 91 
independent peaks appeared with heights varying 
from 1-6 to 4:56./A.*, All those greater than 2-5 e.[A.*, 
28 1n number, were in chemically reasonable sites to 
be a&saigned to atoms of side-chains attached to the 
main nucleus. A further ten atoms m additional 
side-chams were readily reoognixed in two following 





rounds of calculation. In one side-chain’ - 
alone the seleotion of the positions of the . 
atoms has not been straightforward and 
still presents certain difficulties. Since we 
have little doubt from other evidence of the 
chemical nature of these remaining atoms, 
we have included them with the rest of 
the molecule in Figs. 1 and 2, which show 
the’most recently derived atomio positions 
projected on to the hio a and 
lance: At the latest stage of structure 
factor calculations based on 78 atoms 
in the crystal unit the agreement factor 
was 28-7 per cent. This figure, while it 
provides no guarantee that our solution 
18 quite correct, compares : 
ably with values often obtained for far 
simpler crystals built of molecules of 
chemically well-established structure. In- 
teratomio distances conform with accepted 
values within 0:2 A. electron densities 
within about 1-5 e./A.?. 

The projected atomic positions of Figs. 1 
and 2 correspond with a molecule having 
cobalt as its centre, attached to chlorine on 
one side and a cyanide group on the other, 
and surrounded by a nucleus of 63 atoms, 
not counting hydrogen. Two water mole- 
cules and one acetone molecule also appear 
in the crystal asymmetrio unit. We 
earlier described the inner nucleus of 
atoms surrounding the cobalt atom, which 
consists of four flve-membered rings, two 


not unfavour- ." 


of which are directly lmked. The geometrical form 
of this nucleus is now much clearer. The inner 
ring of atoma, from 6 to 17 in Fig. 1, he closely m 
one plane, suggesting that they are linked by a 
ése at doubls borde: At the direct Imk Ob is 
tetrahedral and beers a single substituent atom. The 
outer of atomes, the p-poeitions of the flve- 
tmambore! riga lis alternately: above. abd below 
the plane of the mner ring. They are clearly reduced 
and carry substituent side-chains conforming in out- 
line with substituted acetic and propionic acid side- 
chains, in the order characteristic of porphyrins of 
Type IL, together with other single substituent 
atoms. All the acetio acid residues project on the 
ee ee PUE all the 
propis ionio acid chams on the other (Fig. 2). Even 
ut the apparent porphyrin relationship, it would 


be reasonable to write the chemical nature of the | 


atoms N, O and O in a major part of the skeleton 
formula I, following evidence of the geometrical dis- 
tribution in space of the side-chain atoms dnd the 
relatively heavy electron density of the four inner 
nitrogen atoms and of many of the carboxyl oxygen 
atoms, as shown by Figs. 3 and 4. The ohemuioel 
character of the single substituent atoms at different 
points on the nucleus is leas certain from orystallo- 


predle by iso ta exclude tie possibility "that ons 
Ur Site uni panda pedune hoc 80) Ni 
hydroxyl- or amino-group. The one exoeption is 
atom 48, which"is combmed in a ring. This atom 
from ita electron density must be oxygen or nitrogen 
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(aa NH), the ring being either a lactone or lacta 
ring. Neither the position nor number of the doub 
bonds is certain; the system shown in formula 


arrangement 

structure of a quite formi large molecule t 
ihat—is for any orystallograp something of 
e. -like ipo We realize that our methoc 

not permit us to be dogmatic about any parti 

detail of our proposal formula, dun] ELS 
may believe that it does as a whole correspond wit 
reality. Our conclusions are strengthened by chemia 
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; the smoeeding diagram, wn fn te sente of the oaloniatod ei EN Darel with cha d plane paatna 
Lol dec zb: pauco OO A eae deo petu do dr be alone o£ (8) la Rai 


uw. aod rai 


n" - 


no, 4477 August 20, 1955 NATURE s 827 





Fig. 4 eae eet tha ee 
Preceding diagram noticeable electron densities are 
owing to the greater freedom of 


idence on the nature of the degradation products le to put forward a tentative complete structure 
eady isolated from vitamin B,,* and discussed in or vitamin B,, (IIT). This structure corresponds to 


tail below, and by our own work on the the empirical formula C4.H4,N,,0,,PCo in excellant Me 


‘amin itself. This additi evidence, and par- agreement with reporteu anarysee! which grve figures 
ularly the isolation of the suocinimide, II, in the within the limits O,, ,,H4,4,N,,0,,-,,P Co. Again, 
rok Leboratories*, was most useful m deciding the the exact number and poeitaon of the double bonds 
ture of the only side-ohain of which the atomic are uncertain, ~ 
ztiong were nob immediately clear from the orystal 

ucture of the hexacarboxylic aoid. > E PEN 


Che X-ray analysis of the different B,, orystals is 
3 a8 far advanced as that of this degradation 
duct, and full results on these must come later. N 
t already we have substantial confirmation for the 


frag- Net 
ot. We can also trace the positions of the atoms 1 z 

the propenol&mine group linking the be cz 

up in B4, to the propionic acid side-chain of ring CO—CH;-cH 

ibove; only this group and the ribose molecule are VA 

actly &ttached to the phosphate’. We oan observe NH 


ormed during degradation. These resulta make i 
CHy CHy-CH-cooH 

«4 [ 

ep i 


an i (1) 
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The Structure of Vitamin B,, and its Hexa- 
carboxylic Acid Degradation Product 

Taa isolation of a crystalline nucleotide-free hexa- 
carboxylic acid from alkaline hydrolysates of vitamin 
Bia was deecribed in an earlier communication’, and 
the detailed X-ray examination of this product by 
our colleagues in Oxford? led' to recognition of 
the general nature of the oyolio (I) sar- 
rounding the cobalt atom. Binos ‘that time, as 
described above, the relative positions of all the 
atoms (excluding hydrogett) in the molecule have been 
detérmined through the calculation of the full three- 
dimenmonal electran dis;ibution in the 
hexacarboxylic acid. These resulta, taken together 
with chemical evidence, have led to the proposal of 
the formula (II). 

The orystallographio data by themselves leave 
open & number of details in the molecular structure 
`. of the hexacarboxylio acid, particularly the chemioal 
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nature of the amglo substituent atoma, the nature c 
the ring attached to ring B of the nucleus, and th 
exact position of the double bonds in the molecul 
These oan be partly resolved fram chemioal dats 
The sample of the hexacarboxylic acid subjected t 
chemical analysis was dried at 54°/0:05 mm. If: 
is assumed that the residue still contained two moli 
cules of water of arystallmation, then the formul 
O4H4,,0,,N,00012H,0 (O, 58:35; H, 0.2; N, 8 
cent) is in agreement with the values (O, 52-8 
0.3; N, 7:9 per cent) obtained from the el 
mentary analysis. This formula differs alightly fro: 
that provisionally quoted in our previous oon 
munication! ; but the difference is clearly within th 
margin of ‘experimental error. The figures os 
best be scoounted for by assuming that all eig) 
single substituent atoms are present as oerbon J) 
methyl groups ; it seems unlikely that any of the 
are oxygen or nitrogen since the mode of formatic 
of the hexaoarboxylio acid (action of 30 per oe 
aqueous sodium hydroxide on the vitamin at 150 
precludes the existance in it of any inherently unstab 
or labile groups. Independent evidence for tl 
existence of ring O as now formulated was provid 
by the isolation and identrfloation of the app 
suoeinimide (III), from a ahromio acid oxidation : 
a crude vitamin B,, hydrolysate by the Merck grout 
and we have since obtained (ILL) from the chrom 
acid oxidation of the hexacarboxylho acid. 
The nature of the membered ring attached : 
ring B is the next point of ambiguity. The X-re 
examination of vitamin B, itself reveals that th 
five-membered ring, which oocurs fused to rmg B^ 
the hexacarboxylio acid, is not preseht in the vitem 
which appears to contain an acetamide and a meth 
group as p-substituenta in ring B and & propionamk 
group as & B'-substituent. The extra ring in tJ 
hexg&carboxylio acid is therefore produced by cyolir 
tion of the acetamide or acetic acid side-chain, pr 
sumably subsequent to hydroxylation at the rema 
ing B’-position, which is activated by a oerbox 
nitrogen double bond, and the rmg is therefore 
lactam or a lactone. The hexacarboxylic acid do 
not &oquire an additional negative charge even 
high aa pH 11, and this fact, coupled with ita mfr 
red and with the analytical figures, has- l 


us to adopt the lactam formulation ag ia shown 
structure (II). This aspect of the problem and > 
bearing on the structures of the tetra-, penta- s> 
hepta-carboxylio acid degradation products‘ will 
discussed in detail in a later paper; but it should 
stressed that degradation of vitamin B,, to a heph 
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tboxyho acid without oyoliration involvmg amide 
"ups has only been observed in hydrolysis under 
d conditions. D y 
Hydroxylation in the activated ß-positions of 
rroline rmgs is well established i chlorophyll 
trvatives* and occurs with ease in the vitamin B,, 
tes. When vitamin B,, is subjected to short 
etment with alkali in presence of sur it is oon- 
rted into & biologically inactive orystalhne sub- 


moe very simular to the orginal vitamm’. The | 


idation involved in this conversion is, in our view, 
ring-hydroxylation of the type under discussion. 
support of this contention we find that the new 
ætance, unlike vitamin B,, gives no hepteoarb- 
ylic acid on acid hydrolyms, yieldmg instead only 
mixture of penta- and hexa-carboxylic acids; on 
aline hydrolysis it 18 mdistinguishable from the 
min. Presumably hydroxylation will occur more 
wily under alkalme than acid conditions, although 
& hydroxyl is already present cyclization occurs 
der either. lt may be observed that hydroxylation 
ring O can occur at least to some extent under 
:d conditions, mnoe the Merck group isolated the. 
tioally mactive lactone (IV) from chromic sad 
idations of acid hydrolysates of vitamin B,,. 


ae 
en ee | 


C—— ( —— eh 


Tl 


NH 
Qv) 


Sach of the rings A, B, O and D contems at least 
> tetra-subetituted -carbon stom, and oonse- 
antly no pyrrole rmgs are present in the hexa- 
‘boxylic acid. It is therefore not surprising that 
re are many o ing differences, both physical 
i ahemioal, between vitamin B,, and the 
"phyrin series. Mention has been made elsewhere 
differences in the vimble spectra and of the failure 
obtain maleimides from oxidations of the vitamm. 
m a vigorous hydrogen peroxide oxidation of the 
racarboxylio acid (II) we have isolated oxamic 
d, M amounts greater than one mole per mole of 
amin. This observation lends support to structure 
) in go far as the nitrogen of the ox&mio acid must 
zna&te in the nitrogen of: the oentral 

uoed pyrrole rings. It is of interest that, whereas 
unio sad has never been reported from the 
dation of a porphyrin, it has been isolated fram 
dations of hydrogenated prodigioam’. 

Che conjugated double-bond system in the hexa- 
boxyHo acid (II) was originally proposed on the 
unds that these constituent atoms of the maoro- 
ihe ring were effectively planar on X-ray evidence. 
ida thare is Bd vot hn clan te Shano er Hann 
the precise location of the conjugated system, the 
angemant in (IT) provides an te explanation, 
i only for the production of ) and of oxemio 
d on oxidation, but also for the behaviour of the 
cacarboxylic acid on chlormation, whioh is dis- 
wed below together with the chlorination of 
amin B,, iteelf. 4 

"rom the X-ray studies on the hexacarboxylio acid 
| on the different B,, crystals, together with con- 
xr&tions of its chemical behaviour, structure (V), 
H4,4,0,,N,,PCo, is advanced for the vitamin. 
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According to structure (V) the vitamin contains 
gix primary amide groups and one secondary amide 
joining the ammopropanol readue to the propionic 
&oid grouping in ring D. It will also be observed that 
the vitamin 1s formulated as a diester of phoephorio 
acid, the free-acid group of the phosphate being 
neutralized by a positive charge on the cobalt atom. 
This not only accounts for the relative stability 
of the grouping but also for the 
electrophoretic behaviour of. factor B, that is, 
vitamin B,, lacking only the nucleotide, which in 
contrast to the parent vitamin behaves aa a mono- 
acid base‘. 

The location of the conjugated system in structure 
(V), although by no means proved, resta in part on 
the X-ray data and in part on the behaviour of the 
vitamin towards ohlormation. On treatment of 
vitamin B,, with N-chloroamides, three moles of 
reagent are oansumed before a stable product is 
formed’; and this appears to be a dichloro compound 
with & visible spectrum into the red. 
Ohlorination of structure (V) would be to 
result in substitution at each of the threo activated 
positions marked with asterisks, and only one of the 
chlorme atoms in the produot (that on the meso- 
carbon between rings 4 and B) could. be eliminated 
as hydrogen chloride with a consequent extension of 
the conjugated system; further extension of oon- 
Jugation by this meens is i le. Ohlorinstion 
of the hydroxylated vitamin B,, obtained by aerial 
oxidation in alkaline golution consumes, as expected, 
only two moles of N-chloroamide with the same 
change in absorption spectrum. An alteration in the 
location of the conjugated system in ing from 
vitamin B,, to the hexacarboxylo acid (II) apparantly 
occurs, since the latter shows on chlorination the 
same behaviour as the vitamin—a fact most readily 
S on the double-bond distribution shown 
in : e 
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Our. confidence in structure (V) for vitamin B, is 
strengthened by bi considerations. It is now 
widely accepted 


yria lll. on mild acid 


marii intermediate (VI; 
A= Ge COOn, P CECI OO OE) In such a 
molecule there are amr positions (marked by asterisks) 
which should be susceptible to O-alkylatian, and it is 
noteworthy that these are precisely the positions in - 
which methyl groups occur in vitamin B,,. The 
ring-closure of the methylated (VI) to yield the 
chromophore we assume to occur by a dehydro- 
genation In the presence of cobalt; the appearance 
of a pyrrolidine rmg m the final product is thus 


ring A (shown arbitrarily as methyl in (VI)) i 
ably due to stero considerations enfi by the 
non-planarity of the system. The introduction of the 
amide groups and the nucleotide portion as well aa 
the necessary decarboxylation in rmg C are regarded 
as secondary features. 

Full details of the work described in this paper will 
be published elsewhere. 
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5. ae E. Lasran Narra 
Glaxo Laboratories, Ltd., 
Greenford, Middlesex. 
We ORIBOD, Joinion and Todd, coh el Gn T1006 (196405 
* Brink, Ho COC ee ee 
VXUUL SPAM Saeed Amer. Chem. Soc., 77, 251 (1965). 
"Ana Cannon, J 
Todd, J. Chem. Soe., 
* Fischer a al, mean, WAT 34 CIDA); MIEL CLA); and eater 
papers. 
* Lester Smith, Bioohemical Society Sympoatum, London (1055). 
"Wrede and Rothhaas, £. pkpeiol. Chem., S15, 75 (1088); S19, 207 


(1983) 
Ec Bobmid, Hondar al Harrer, lel. pires yr $4, 65 
-. 


NATURE. 
‘JUBILEE OF RELATIVITY THEOR: 


August 20, 1955 vor 176 


CONFERENCE AT BERNE 


LBERT EINSTEIN published his famous fin 

paper on relativity theory in 1905, during tl 
time when he was employed in the Swiss Pater 
Office in Berne. In celebration of the jubilee of ths 
event, a conference was held at Berne during Jul 
11-16 this year. ae eee UY B tenia doD 
mittee of professors in the Swiss universities und: 

chairmanship of Prof. Wolfgang Pauli (Zurio) 
iid wüh Prof André MEA (leew) an PEA 
Prof. Pauli also presided over the oonferenoe itae) 
Almost one hundred mathematicians, astronome 
and physicists from some twenty different oountri 
* were present as guests of the organizing committe 
They included a number of official representatives : 
national academies, who. conveyed to them hosts tJ 


theory in ita earliest days and whose reputations we 
legendary to the younger visitors. It is only natur 
to make special mention of the revered personality - 
_ Prof. Max von-Laue, since he waa the spontaneo 
“choice of all the other guests as the one to expre 
their thanks ab the final There were p 
also several of those who had bean associated wi. 
Einstein in various phases of his work at Princeton. 
An account of the background of the conferen 
has already been given m Nature by Prof. Mercias 


paa que (Berne), and by Prof. Pauli, who recall: 

i '8s singular affection for the place where } 

early great work had been done. he subesqas 
oomprised 


different wing various departments 
the subject, and about twenty short papers of a mc 
specialized character. pee a ee ee 
to publish the proceedings and discussion m bo 
form. 
A programme of this nature does not lend itself 
easy summarizing. However, borrowing gome of t 
heedings used by. Prof Pauli in his oonoludr 
résumé, I may reoord a few of my impressions. 
Observational tests of general relativity. Doubts : 
these matters are nowadays mainly confined to t 
optical testa concerning the gravitational deflexion 
light and the gravitational red-shift of spectral Im: 
The difficulties in the way of malang these teats e 
better appreciated now than when they were fix 
attempted. A few participants were inclined 
interpret the resulta as establishing a defin 
divergence from the predictions of the theory. EP 
the majority were prepared to accept the eviden: 
which was and reviewed with due osuti» 
by Dr. R. J. Trampler, as nob contradicting t 


theory. : 

Cosmology. Much reoent evidenoe ooncerning t 
red-shift in the spectra of external galaxies and t 
distance-scale of the universe was reviewed by I 
W. Baade. This all tends to yield a value: abx 
5-4 x 10° years for the reciprocal of 'Hubbl 
constant’, that is, three trnes the value 
estimated by Hubble; but Baade consi t 
uncertainty in the value to be still perhaps 20 ] 
cent. Other speakers on various aspecta of cosmolog 
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parti ly Prof. H. P. Robertson and Mr. F. Hoyle, 
also discussed a wide range of observational resulta 
and astrophysical mferenoes that must be taken into 
&ooount by the theory. Special reference was made 
to ways in which radio-astronomy may soon provide 
crucial information. Discussion on this level, as 
contrasted with abstract argumentas about, say, 
ocamological prinerplea, showed how cosmology has 
‘grown up’ in recent yeara, as Prof. H. Bondi 
remarked. ‘There was no violent conflict of views 
aring mo thas ee ee RA 
continuing creation of matter. Apparently the 

attitude was that a verdict must await the 
outcome of further evidence of the kinds considered. 
But, indispensable aa present theories are for giving 
direction to the work, oertain of us that fresh 
concepts will sooner or later be 

Mathematical methods. Workers on relativity have 
gradually become aware of a number of fundamental 
waive involved m any mathematically adequate 

ormulation of the subject. These are mainly 

Iboundary-value problems, topological problems and 
problems concerning ‘global’ properties of the geo- 
metri employed. It is, however, only recently that 
mon ee pono e e ETA 
Formulation and solution, above all by A. Li - 
wioz! and his school. Prof. Lichnerowicx gave a most 
valuable outline of this work. Its extenmon to the 
mathematics of ‘unitary’ theories is in part olosely 
xelated to work by Prof. P. Jordan’, who also 
described his somewhat different treatment. 

Eatensions of relativity theory. General relativity is 
prmarily a theory of gravitation. Ever smoe its 
«nvention, attempts have been made to extend it so 
as to deal with other phenomena and thereby to 
discover their physical relationship with gravitation. 
These attempts have followed one or other of two 
main ideas. The first is that general relativity, so 
Kar as it goce, ia a 'geometrization' of physice, so that 
Kb ought to be posable to extend its phymoal scope 
by suitably generalizing the geometry employed. 
Einstein's own efforta to obtain & unifled fleld-theory 
belong to this category; but he sasigned a more 
profound significance‘ to them than do, probably, 
most other workers m this branch. The second idea 
us that any extension of the phyaioel scope of rela- 
tivity ought to depend upon relating gravitation to 
«jugntum-phenomena, and that an essential first step 
wn this direction is to ‘quantize’ the gravitational 
WMeld-equations. Both these approaches reduce in 
practice to tral of formal mathematical 
procedures in the hope that relations will emerge 
which ether admit mgnrfloant physical apap! eni 
Kions or suggest the general character of the i 
whysical relations. 

Much work ‘along these lines was described by 
Prof. P. Dr. Harris-Kaufmann, Prof. O. 
Klein and others; but there seamed to be no claim 
that it has so far produced any advance in physical 
theory. While no one can assert that such exploration 
of mathematical possibilities will never any 
physically interesting relationships, the majority of 
mhogo preeent were peasimistic about the prospecta. 

At the conclusion of an address on relativistic 
wnv&rianoe of quantum-mechanical equations, Prof. 
WE. Wigner briefty and tentatively suggested a muoh 
more fundamental approach. He recalled that 
general relativity ia based on the that only 
soincidences in space-time are observable and on the 
wprinciple of equivalence. From the fact that the 
xonoept of coincidences is not applicable on the 
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atomic scale, Wigner was led to suggest that the use 
of ¢o-ordinates would have to be renounced in the 
basic formulation of a more campreheusive theory. 
From the fact that the principle of equivalence grves 
& priority to gravitational interaction which it does 
not in atomio systems, he suggested that the 
simplicity of gravitational interaction may be realized. 
only im the later stages of such a theory. Wigner thus 
foreshadowed a theory that would not look at all 
like general relativity in ite inrtial formulation but in 
which familar relativistic features would emerge in , 
the final development. His carried con- 
eiderable conviction and reinforced the doubts about 
the feasibility of proceeding in the opposite direction, 
that is, from relativity to something more general. 
However, Wigner did not try to formulate such 4 
new theory, beyond offering a suggestion that its 
equations might involve derivatives of fields with 
respect to flelds instead of derivatives with respect 
to oo-ordinates. 

In view of Eimstein’s death, there were appro- 
priately added to the conference some features of a 
more personal and commemorative nature. Calling 
upon many recollections and intimate details of 
academic history, Prof. Max Born gave an lumin- 
ating account’of Einstein’s career and ite Impact upon 
the physics of its times. Also at the 'Jubil&umsfeier' 
in the University of Berne at the end of the oon- 
ference, Prof. Louis Kollros (Zurich), in an address 
read by Prof. Mercier, gave memories of Einstein's 
time in Switzerland, with numerous little-known 
particulars. 

It 13 remarkable that this was probably the first 
international oonferenoe ever to be devoted to 
relativity. As the foregoing notes should show, its 
attention was concentrated upon current, and often 
tentative, developments rather than upon established 
‘text-book’ theory. The exchange of ideas that took 
place is certain to play a large part in future progress, 
Pad Prof. Paul, Pret, Moroier and their coll 
have done a great service to the advancement of the 


subject. W. H. MoCraa 
1 Mercier, A., Waters, 178, 019 (1055). 
1 Lichnerowics, A., ‘“Théories redativistes de la gravitation et de 


l'éleotromagnétisme" (Paris, 1055). 
* Jordan, P., "Belrwerkraft und Weltall” (Braunschweig, 1052). 
* MoOrea, W. H., Nature, 178, 925 (1985). 


THE UNIVERSITY MUSEUM, 
OXFORD 


By Dr. WILLIAM HOLMES 
Department of Zoology and Comparative Anatomy, Oxford 
HE year 1850 might formally be regarded as 
marking the beginning of modern science in 
Oxford, for ib was then that there was first eetab- 
lished & School of Natural Science, capable of con- 
ducting its own examinations, and of awarding 

honours d i - 

But the year 1855 marked a more substantial 
advance, for in that year was laid the foundation 
stone of the new Uni i Museum; im this 
building there were, for the first time, facilities such 
that the teaching of undergraduates could keep pace 
with the growth of acience. 

The University Museum has always meant more 
to Oxford than just an establishment in which 
collections are maintained; it has been, from ita 
foundation to the present day, the cgntre of all 
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ecientific research and teaching in the University. 
Before it was built, the fruits of collectore’ enthusiasm 
had accumulated in several university buildings; as 
the collections grew in sire they became lead aoceenible, 
and more difficult to preserve. The records are prob- 
ably not exact enough to reveal the extent of the 
loases that the collections suffered before the building 
of the new Museum. One disaster is, however, 
recorded and well known; it took place in 1755, 
when a decaying specimen, thought to be useless, 
was on the bonfire. It was the last example of 
the dodo. _ 

With the development of the Honour School of 
Natural Science it was found that the collections 
were essential for the teaching of undergraduates, 
and that they were ineffective for this purpose as 
they were, at that time, distributed. We should 
honour the men who realized that a change was 
necessary, and took steps to bring it about. In 1847 
Deubeny, Duncan, Walker and Acland drew up a 
‘memorial’ addreased to the University. They seid: 
“We . . . being officially connected with various 
institutions for the advangement of Natural Know- 
ledge in this University, arp of opinion that the 
several collections . . . are d i in rooms of 
inadequate dimension and inconvenient arrange- 
ment, and that their present efficiency and future 
progress are by these means retarded. ... we are 
desirous of furthering such steps as may tend to the 
erection of an edifice within the precincts of the 
University for the better display of materials 
illustrative of the facts and laws of the Natural 
world". ` 

There were some men of science in Oxford who 
saw no hope for the development of their subject : 
William Buckland, the geologist, was ane of those 
who refused to subscribe to the memorandum which 
Daubeny and his colleagues had drafted ; he wrote: 
“Some years ago I was sanguine, as you are now, as 
to the possibility of Naturel History making some 
progreas in Oxford, but I have long came to the con- 
clusion that it is utterly hopeless—the idle part of 
the young men will do nothing, and the studious 

ion will throw their attention into the channel of 
onours and profits which can alone be gained by 
the staple subjecta". The manuscript of this letter 
was.to be seen among a collection of documents, 
many of them of the greatest rarity, arranged by 
Mr. H. F. Alexander in an exhibition in the Radcliffe 
Science Library, during the period of the recent 
centenary celebrations. ; 

Many in Oxford appreciated the urgency of the 
‘situation, and the more optimistic view prevailed. 
In 1849 & body called the Oxford Museum Com- 
mittee was set up, and appealed for subscriptions 
towards the cost of building @ new Museum. In 1850 
1t told of what it had collected in a letter to members 
of the Convocation of the University : not & great 
deal had been subscribed. In 1852 & tremendous help 
came in the of the Royal'Commission: it 
recommended b the University should proceed 
with the plan for building a “Great Museum” and 
that the: trustees of the collections of various kinds 
should be empowered to transfer their collections to 
this Museum. 

The University proposed to act: the University 
Preas had in its acoount a balance of £60,000, and it 
was moved that this should be transferred from the 
Preas account to the General Account of the Univer- 
sity. The money was to be used to cover several 
expenses beyond those of the Museum. It was 


NATURE 


^ 


August 20, 1955 VoL 176 


an amusing and healthy habit, in those days, for 
senior members of the University to exprees their 
views. in privately printed pamphlet, when they 
objected to proposals by the Hebdomadal Council. 
Such a pamphlet opran on this occasion : 


apartments, exceed greatly in number, and same in 
magnitude, the needful requirements. . . ." 

The University established a body, called '"The 

tes of the New University Museum”, in 1854. 
The tes were empowered to invite architects 
to submit plans for a building; in December of that 
year Acland invited the University to a conversazione 
in the Radoliffe Library, to meet the delegates, and 
to see the fruits of this invitation. Thirty-two designe 
had been submitted by twenty-nine arohiteota. The 
delegates had selected six as possiblea, the styles oj 
which were said to be: Italian, Jacobean, Palladian, 
Rhenish Gothic, Roman, and Belgian Gothic. The 
short list was Palladian and Rhenish Gothic. 

Opposition was not silenced by the delegates’ 
hospitality. ‘The Babylon of a new Museum is again 
before us. Have we any Students in Natural Science $ 
No! Do we require this new Museum ? No!” wrote 
one pamphleteer. Other attacks were on the fina! 
choice of design, which was for the Rhenish Gothio, 
Another apes cde thought to be by Acland himself, 
explained what was wrong with the Palladian: 
among many objections, he pointed out that it war 
of three floors, one of them in a basement, and that 
the laboratory and yard of the Physiological Depart- 
ment were placed within the mass of the building. 
In the Rhenish Gothio, on the other hand, the use 
of detached buildings around & central court allowed 
for expansion. 

The Rhenish Gothic design, which was by B 
Woodward, included a great deal of decorative work 
for which it seems that the University was dis. 
inclined to pay. For in 1856 & circular had agnin tc 
be sent round, asking for private subscriptions 
Shafts of different kinds of rocks were required, 124 
of them at £5 each ; these would be useful, as illus 
trations of geology ; they would also be ornamental 
Most expensive of the items which individuals wert 
asked to buy were the statues of the great founder 
and improvers of natural osophy. These wer 
likely to cost £70 each in stone. Her Majesty 
the Queen had already promised several; John 
Ruskm, of Denmark Hill, had offered to purchas 
Hippocrates, Dr. Hope the statue of Linnrmus, ano» 
the helors and undergraduates of the University 
Aristotle and Cuvier. 

The foundation stone of the new Museum waa laic 
on June 20, 1855, being the day of the annua 
Encænia ; on this occasion honorary degrees were t 
be conferred on Tennyson and Gladstone, among 
othera. The night before the ceremony the Chan 
oellor of the University, Lord Derby, spoke on th» 
T of the new Museum at a reception m th 

cliffe Library. This is the building now know: 
as the Radcliffe Camera, for Dr. Radcliffe’s medioa 
and scientific library was transferred to a room i 


` the Museum as soon as it was built. A contemporary 


Oxford lady said!: “It was long and uninteresting 
and not delivered with spiri Dd 

On the day of the ceremony there was lunch a 
All Souls, and The Times wrote: “After a very 
hurried luncheon . . . visitors proceeded ... to the 
open ground known as ‘The Parks’. The Ok 
Hundredth Psalm was sung, Lord Derby laid the 
stone, and addreased the meeting at some length 
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joing over most of the ground which he had gone. 


wer at the Radoliffe". 

On June 20, 1955, the centerfary was celebrated at 
he eame hour —by the gun's time. With equal piety 
xut greater wit, Sir Gavin de Beer, director of the 
3ritiah Museum (Natural History), ab the invitation 
of the University, gave & lecture within the walls of 
ihe Museum, to mark the occasion’. It was heard, 
with great appreciation, by the Vice-Chancellor and 
| large body of senior members of the Univermty. 
daving surveyed the events which led to the occasion 
ie was commemorating, Sir Gavin spoke of the 
powth of Oxford ecienoe in the hundred years, in 
ihe group of laboratories centred on the 
Museum court. He named some who, working there, 
aad made ou: oontributions : Brodie, Perkm 
ind Sidgwick; Rolleston, Burdon Sanderson, Hal. 
lane and Sherrington; Sollas, Poulton, Geoffrey 
imith, Jenkinson and Goodrich. ‘These masters of 
‘esearch set a standard of which we may justifiably 
xe proud; and the remarkable thing is that their 
ruccessors, who are fortunately still with us, have 
iot only equalled it but surpassed it.” 

Looking to the future, Sir Gavin noted that the 
xntenary by chance marks also a reorganization in 
ihe control of the collections, this change having 
&ken place in the present year; it came about as 
ollows. 

The origin building contained accommodation 
or seven sBoientiflo departments, as well as for 
tadoliffe's library. With the growth of the science 
aculties, new buildmgs were needed, and these were 
ailt ab the i of the Museum area, on land 
aken from the University Parke. Since the Museum 
ollections were useful to the teaching of science only 
a oertain of ita branches, it was inevitable that the 
ooms immediately adjoining the Museum court came 
PO Meu en oe 
f Geology and Zoology. e oolleotiong were en- 
iched by Dr. Hope's entomological and 
rhen, in 1861, he endowed the Hope chair of zoology 
entomology) the new profeasor moved into the 
"ilding as one concerned with material which 
lready occupied a good deal of space. In 1888 the 
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ethnological collection made by General Pitt-Rivers 
was deposited in the Museum, an annexe being built 
on the eastern side to accommodate it; this part of 
the Museum is uni for it has its own curator. 
For the rest there been no curator since 1902, 
and the collections have been in the care of the 
professors whose Departments were concerned with 
them. This + was satisfactory so long as 
the and the members of their De 

had the time and interest necessary for them to act 
as 'spere-time' curators. But as the scope of science 
broadened, and when the time-table and the labor- 
atories became congested, few could find time even 
to look after the 1 used in teaching—thoee 
which, in the Zoology Department, for example, are 
necessary to display the variety of animal form. 

The University has this year resolved to remedy 
this unsatisfactory state of affaira. One member of 
the staff of each Department concerned with the 
collections has been nominated as & curator, and will 
serve, with representatives of the delegates of the 
Museum, on & committee concerned only with the 
collections. M aad eh ala 
make independent lication for funds for its wor 
tb ie to ba hoped: that they will be forthoorings for 
much needs urgently to be done. 

The new arrangement is likely to be fruitful, too, 
in encouraging research on the rich store of material 
available. In zoology, for example, it is not possible 
for Oxford to maintain experta an the systematics of 
every group of the animal kingdom. But since the 
appointed curator in the Zoology b is also 
the lecturer in taxonomy he will be able to advise 
postgraduate students and visiting research workers 
on what oan be gained from the study of the Oxford 
material. Also, since the most exciting in 
systematics comes now from the of the 
evolutionary signifloance of variation, he may find, 
and lead others to find, new scope for experiment 
from the study of the material in his charge.’ 

! Gifford, ; X the of an Oxfórd 5 

(auckweil, Oxford, 1a). on n 


"RS Des Sir Ga aris pope o the Oxford U. Museum 
n MEM the Teaching of Saence” (Oxford ahead Daley 


NEWS and VIEWS 


ast African Agriculture and Forestry Research 
Organization : 


Dr. H. H. Storey, C.M.G., F.R.S 


De. H. H. SrogHv has retired from the Colonial 
ervioe on reachmg the age limit. He jomed the 
ewly opened Hast African Agricultural Research 
ngtitute at Amani, Tanganyika, as plant pathologist 
1 1028, after some years of service with the South 


\frioan Department of Agriculture. During 1941-46. 


wW waa occupied with war supplies, and served aa 
hairman of the East African Industrial Research 
joard. During this period, important work was done 
n the development of a ph tio fertilizer from 
he extensive rock deposits at Tororo in Uganda. In 
046 he was appointed secretary for Colonial agri- 
ultural research, and was closely connected with the 
ormation of the Colonial Research Service. In 1948 


e returned to Hast Africa as deputy director of the 
Research’ 


ast African Agriculture and Forestry 


Organization, where his administrative ability was of 
much value in buildmg up this new inter-territonal 
venture. 

Dr. Storey has made notable contributions to 
agricultural research and practice. He was instru- 
mental in identifying the devastating tea ‘yellow’ 
m Nyasaland as a sulphur defloienoy, and in its 

cure ‘by the simple expedient of using 

tente tel for le, sulphate of ammonia, oon- 
ur. work on the interspooiflo 
Tee of cassava to obtam virus-resistant 
types is probably the most see phi ux of plent- 
breeding yet done on a tropical f crop. More 
recently, his swift organization of co-operative work 
on b ing rust-resistant varieties of maize is likely 
to protect Africa from the ravages experienced 
i est Africa. Dr. Storey’s outstanding contribution 
to virus research is undoubtedly his work on the 
transmission processes. His origmal techniques for 
inoculating & virus into small insects, and for trans- 
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ferring body fluids from one insect to another, are 
now used by workers on both plant and animal virus 
diseases. It 1s gratifying to learn that Dr. Storey’s 
research work will not cease on his retirement, as he 
has acoopted a special- RU a en post at the East 
African Agrioulture and Forestry Research 

tion, and the arrival of Dr. E. W. Russell (see 
Nature, June 18, p. 1065) he will continue as acting 
director. 


Dr. H. C. Pereira 


De. Pereira, who has been appointed deputy 
director of the Kast African Agriculture and Forestry 
Research ENUA m sucoeæion to Dr. H. H. 
Store of the Soil Physics Department of 

Bay ee After completing & research on 
pube ms in association with Rothamsted Experi- 
mental Station, he joined the Oolonial Agricultural 
Service in 1946 as a member of the Kenya coffee 
research team. In Kenya he studied the water 
relationships of coffee soils with special reference to 
the functions of cultivation and organic mulches in 
maintaining the structure and permeability of the 
soils and, from 1949, he took an aotive part in 
co-operative work, prior to his transfer to the East 
African Agriculture and Forestry Research Organiza- 
iion in 1952.  Sinoe then he has worked on dry- 
farming methods applicable to East African oon- 
ditions, and has paid special attention to hydrological 

roblems in forest, arable and ranching areas. He 
Ne successfully developed soil physical methods for 
laboratory and field use, in tropical conditions, and 
has established close relations with all territorial 
departments conoerned in hydrology. 


lied Electricity at Bangor : 
ee Prof. M. R. Gavin, M.B.E. 


Dn. M. R. Gavin, who has been appointed to the 
chair of applied electricity at the-University College 
of North Wales, goes to Bangor with a valuable and 
varied scientific and educational experience. He 
graduated in mathematics and natural philosophy in 
the University of Glasgow in 1929, and after some 
years as & mathematics master in Motherwell, he 
joined the Research Laboratories of the General 
Electrio Co., Ltd., in 1986. Here much of his work 
was concerned with high-frequency valves and cir- 
cuite, which earned for him the d of D.Sc. from 

Glasgow; he was also made M.B.E. in 1945 for his 
research work during the Second World War. In 
1947 Dr. Gavin returned to educational work as H.M. 
Inspector in technical education with the Scottish 
Education Department. In 1950 he was appointed 
head of the t of Physics and Matho- 
matics in the Birmingham Oollege of Technology, and 
since 1953 he has also been vice-principal ite 
difficulties, Dr. Gavin bas moulded a flourishing 
research group in Birmingham working mainly on 
problems in the fields of electronics and semi- 
conductors, and has introduced new postgraduate 
courses on such topics as electronics, transistors, 
vacuum technique, X-ray Et of A id E gamma- 
radio hy. The Department o: plied Electricity 
in Bangor f concerned with]the lighter branches of 
electrical ing. Although the Department is 
independent, the relationship with physics is a 
close one, since there are no other engineermg 
ts in Bangor. Dr. Gavin's blend of 
experience thus fits him well for this new appomt- 
ment. ° 
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Nuclear Research and Development 


Unpze the title “The Commonweelth and Nuclear 
Development”, the Central Office of Information has 
produced as Reference Pamphlet No. 2 the acoount 
of the British contribution to nuclear research whicb- 
the Prome Minister on June 16 promised the House 
of Commons would be available in time for the 
International Conference on the Peaceful Uses of 
Nuclear . Iv+52. London: H.M.8.O. 
2s. net). In five -written chapters, to which are 
appended the United States proposals of March 19, 
1954, for an international atomic energy agency, 
the United Nations draft resolution on co-operation 
in LE ing peaceful uses of atomico energy and e 
brief bibliography of Government publications, ym 
gives & clear account in non-technical language 
the development of nuclear physical theory to Tosa 
and the present position. There are also accounts on 
the development of nuclear weapons, the United 
Kingdom nuclear energy project, progreas in other 
Commonwealth countries, particularly the Canadiar 
programme and the position in Australia, and inter. 
national co-operation in this field, leading to the 
European Organization for Nuclear Research, the 
European Atomic Energy Booiety and the latest 
agreements (June 15, 1955) between the United 
Kingdom and the United States. 

Most of the information is summarized from officia 
documents; but among interesting new points the 
pamphlet emphasizes that an important factor in 
Britain’s growing export of radioisotopes has beer 
their reasonable price—and it may be noted that the 
price of some have been recently further reduce 
(see below). The average value of each of th 
10,257 dispatches from Amersham last year wa 
£20, and some useful items cost only £5. Export 
between October 1958 and September 1054 went t+ 
forty-one countries, and to help prospective pur 
chasers, catalogues of radioactive materials an 
labelled compounds giving technical details an 
prices are available. Some further information i 
provided the new experimental nuclee; 
reactors. e zero energy fast reactor ZHPHYR 
which went into operation at Harwell m February 
1954, will supply operating and design informatio» 
of major importance for the fast breeder reacto 
under construction at Dounreay, while a deuterium 
moderated low-energy reactor, known as DIMPLE 
which started operation in August 1954, has bee 
used for experimental work for a new and mor 
powerful heavy-water reactor which is being built a 
Harwell to provide the high-neutron flux easentis 
for some research purposes. This reactor, whic» 
should be operating in 1957, will be a powerfc 
source of radioactive isotopes as well as testin 
materials, The pamphlet includes Mr. Geoffre 
Lloyd’s announcement of June 18 regarding th 
additional reactors to be built at Oalder Hall an: 
near Annam, and summarizes some details of indus 
trial co-operation and of the training programme. 


Prices of British-produced Radlolsotopes 


Rapvorions in the prices of iodine-181 an 
colloidal gold-198, which are distributed from th 
Radiochemical Oentre, Amersham, are announced b 
the United Kmgdom Atomic Energy Authority 
These isoto are used extensively for treating dis 
orders of tho thyroid gland and of the lymphat> 
system. The concession has been made le b 
a continuing growth in demand and by improve 
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nanufacturing efficiency at Amersham. The saving 
o the average isotope user will be about 20 per cent. 
30th these isotopes are in ample ly. Although 
hey are short lived—iodine loses halt ite activity in 
ight days and the gold loves half its activity m three 
la; r can be delivered by air to any part of 
he world at short notice ; the Radiochemical Centre 
ovidee sufficient activity to compensate for that 
>æ during transit. Among the more distant countries 
lready using this service are Australia, New Zealand, 
irgentme, Uruguay, South Africa and Japan. The 
ew prices are: iodine-181, in carrier-free solution— 
, minimum charge of £1 for 1 millicurie and 8s. 6d. 
wr millicurie thereafter;  iodine-131 in sterile 
olution—a minimum charge of £2 for 1 millicurie 
nd 8s. 6d. per millicurie thereafter; gold-198, in a 
olloidal solution—a minimum charge of £5 for 50 
nillieuries and 6d. per milliourie thereafter. 


Academy of Zoology, India, and Annals of Zoology 


Iw 1954 a new society, the Academy of Zoology, 
raa founded in India, with cw ig ic in Agra, 
mder the presidency of Prof. B. O. Mahendra. Its 
ims are to further all branches of xoology and to 
noourage research, not only in India, but in countries 
n the Hast in general, with as international an a 
8 possible. This is indeed an ambitious project. 
"he Academy has started a new journal, the Annals 
f Zoology, each part of which will in general consist 
f a anglo memoir; supplementa containing short 
otes, reviews, oto., will be iasued from time to time, 
nd special volumes may also be issued. The first 
art, which appeared in January this year (1, No. 1 
1955); pp. 22; Re. 15 or 30s. for each volume of 
imately 240 pp.) i:à & paper by Surendra 
and P. N. Piku on the venous system of 
tana tigrina Daud, a frog widely used in the univer- 
ities of northern India, for which no detailed account 
f the veins is available. The paper is & siraight- 
orward piece of work carefully done and based upon 
he olassioal account in Gaupp’s “Anatomie des 
"roches", which is a good model. The authors have 
ollowed Gaupp in his inoorrect account of the 
aterpretation of the relationship of the abdominal 
‘ein and hepatic portal vein. The block-making and 
rinting are well done upon good paper, and the text 
s remarkably free from errors. editor, authors 
nd printers are to be congratulated on a satisfactory 
mroduetion. Inside the oover, it is stated that the 
icademy intends to continue the well-known series 
f "Indian Zoological Memoirs" eatablished by the 
ate Prof. K. N. which have come to an end 
rith his much regretted death. This would be a 
"alugble service to zoology and to Indian zoology in 
articular. Information regarding the Academy and 
he Annals oan be obtained from the Secretary, 
ioademy of Zoology, 164 Civil Lines, Agra. 


Mr Pollution In Britain 

Tam Clean Air Bill published on July 27 is intended 
o implement the prmcipal recommendations of the 
eport of the Beaver Committee on air pollution in 
3ritain (London: H.M.8.0. ls. net) It applies to 
treat Britain only, and four of its clauses prohibit 
he emiasion of dark amoke from chimneys, railway 
ngmes and vessels, subject to exemption by the 
finister for specified periods to cover soot-blowing, 
he raking of boiler fires and other necessary oper- 
tions which unavoidably cause smoke for a 
ew minutes. It will be a defenoe to prove that 
mission of dark smoke was due solely to the 
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lighting up of a furnace from cold, an unprevent- 
able mechanical failure, the impractioabflity of 
obtaining suitable fuel, or (for the first seven years 
only) the unsatisfactory nature of the furnace and 
the impracticability of modifying it at reasonable 
cost. Olause 3 prohibits the installation of new 
industrial furnaces unless they are capable, ao far as 
practicable, of being operated continuously without 
emitting amoke. Clauses 4—7 require the emission of 
grit and dust from existing industrial furnaces to be 
minimized, and new furnaces ing pulverized coal 
or large amounts of other solid fuel to be provided 


wel BU rene t. Clause 8 empowers 
local authorities y Order. (subjeot to confirmation 
by the Minister) to designate ‘amoke-control areas’ 
in which the emission of smoke from any chimney 
will constitute an offence. In such areas, grants 
covering at least 70 per cent of the cost of adapting 
or replacing tes and stoves to enable amokeleas 
fuel to be used will be payable to owners or occupiers 
of private dwellings, of which 40 per cent will be 
paid by the Government and at least 80 per cent by 


by the appoi 
i ousing and Local Government and the 
Department of Health for Scotland. 


Forestry In Malaya 
Ix spite of all the troubles in Malaya, which must 
have made forestry working exceptionally difficult 
during the past few years, the Malayan Forester (17, 
No. 1; January 1955) maintains ita high character. 
The number includes several papers preeented to the 
Fourth World Forestry Congreem held last December 
in Dehra Dun, India. One, on Malayan tropical rain 
forest, by F. H. Landon, is of exceptional interest. 
An important note is struck m tbe editomal on the 
housing question, which is as vital in many parts of 
Malaya as in Britain. In the past, the houses were 
built mainly of unseasoned timber and classified as 
hors epi or ‘semi-permanent’. Only unseasoned 
was obtainable, and the timber trade made no 
effort to provide the public with seasoned wood. 
Now houses are built of brick and cement, tiles and 
metal windows, though there is an abundance of 
timber in the forests of the oountry which only 
requires the introduction of modern methods of 
seasoning to make available houses at & cheaper rate. 
It is scarcely a matter for surprise, then, that 
the Government is losing money on its forestry 
working. 
Evidence of Translocated Antibiotics In Expressed 
Plant Sap 


DumArLS have been given by S. H. Crowdy and 
D. Pramer (Ann. Boi, N.S., 19, 70; 1985) of a 
convenient and efficient press for extracting labor- 
atory samples of plant sap. The preesing procedure 
is stated to release 58-74 cent of the total water 
as expreased sap. They have also described briefly 
some preliminary experiments on the uptake and 
translocation of antibiotics. They have shown that 
the assay of expreased sap ides a measure of the 

ieeofulvin and chloramphenicol concentrations ın 

ves of plante grown in solutions of these anti- 
biotice, that is, in good agreement with the values 
obtained by the assay of water extracts. By using 
organio solventa, however, the authors have extracted 
considerably greater amounts of antibictios than 18 
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indicated by the assay of expressed sap. To explain 
this difference they have postulated the existence of 
a ‘free’ antibiotic fraction, which is obtained in water 
extracts or m expressed sap, and a ‘bound’ fraction 
which can be recovered from the leaf only by using 
suitable organic solventa. 


C. L. Herrick 


Ta whole of a recent issue of the Transactions of 
tha Amertoan Philosophical Sooiety is devoted to an 
account of the astonishing life of the famous American 
naturalst and psychobiologist, Clarence Luther 
Hermnok (45, Part 1; 1955). The author is his younger 
brother, Prof. C. J. Herrick, who writes with great 
pride and affection of his brother’s career when 
holding chairs at Denison University and the 
Universities of Omoinnati and Chicago, his posts as’ 
United States deputy mineral surveyor and president 
of the University of New Mexico, and manager of 
the Cat Mountain Mine in New Mexico which soon 
became bankrupt. All this was crowded into a life 
of forty-six years, the last eleven of which consisted 
of & struggle against pulmonary tuberculosis. His 
brother describes him as & precocious genius “whose 
pioneering was in areas of remarkable diversity—m 
natural history surveys, in geology and paleontology, 
in general biology and ecology, m comparative 
neurology and psychology, in rare proficiency as an 
inspiring teacher and educational administrator, in 
the rejuvenation and successful reorganization of & 
great university, in naturalistic philosophy, and in 
the founding of two great scientific journals". 


' Abstracts of New Zealand Sclentific Papers 


Lasr year a new feature was started in the New 
Zealand Sciencs Review, the official journal of the New 
Zealand Association of Scientista, whereby abetracts 
were prepared of scientific papers published in New 
Zealand since September 1, 1958, and, where possible, 
of papers published in Britain or North America 
which were based on work in New Zealand. By the 
end of the year, 502 such abstracts, covering the 
period up to October 30, 1954, had been printed, 
and in the November—December number of the 
Review (12, Nos. 11-12; 1954) are to be found author 
and subject indexes for all these abstracta; the 
subject index is particularly full and contains nearly 
two thousand entries. The abstracts are arranged 
under subject headings, and biological and agri- 
cultural subjects, as befits a country like New Zealand, 
greatly predominate, though entries under physical 
and technological subjecta, eto., are to be found. It 
should be borne in mind, however, as a preparatory 
note to the subject index explains, that very little of 
the work in physica, chemistry or mathematica that 
is done in New Zealand is published in that country, 
and the compilers of the abstracts are fully aware. 
that they have not covered extensively overseas 
journals. The onus of directing attention to their 
work must always rest on the authors of papers 
themselves. 


Ramsay Memorlal Fellowships for 1955-56 


Ramsay Memorial fellowships for research in 
chemistry have been awarded for 1955-56 to. the 
following: B. R. Hammond and B. Haslam, 

British fellowships at the University of Oam- 

i o np E 
University of Nottingham ; . R. V. Jordana, Dr. 
A. Esteve and Dr. rex Males Spanish fellow- 
ships at thd*University of Cambridge ; and T. Cohen, 
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a United States fellowship at the University of 
Glasgow. The following fellowships have been 
renewed: Dr. J. A. Davies, Canadian fellowship at 
the University of Leeds; Dr. L. E Ruiter, Nether- 
lands fellowship &t the University of Bristol; and 
Dr. O. Alfonso, Spanish fellowship at the University 
of Birmingham. 


Polish Medal Awards for Scientific Work 


Tuna following medal awards have recently beer 
made m Poland. Biological Sciences : Prof. J. Dem 
soientifio work; Prof. E 


sica 
Soiences : Prof. K. Borsuk, for distinguished work ir 
topology ; Prof. L. Infeld, for outstanding achieve 
ments in theoretical physics and, in particular, foi 
work on the theory of vitation and non-linea 
electrodynamice ; Prof. 8. Pawtowski, for the dis 
covery of sulphur deposits of great economic im. 
p Prof. J. Samsonowicz, for research ini« 
pth structures of the Polish Plain. 
Announcements 

Wa regret to announce the following deaths.— 
Prof. R. W. Wood, For.Mem.R.B., research professo! 
of experimental physics in Johns Hopkins University. 
on August ll, aged eighty-seven ; Prof. J. B. Sumner 
recently feasor of biochemistry and director of the 
Koryo Researdh Leboratory in Cornell University 
in 1040, on August 12, aged sixty-seven. 

Mn. Srbpsuy Joms Womnstuy, of the 
College of Estate t, Kensington, has been 
appointed by the Secretary of State for the Colonie 
to be secretary of the Inter-University Council fo: 
Higher Education Overseas and of the Oolonia 
University Granta Advisory Committee. Mr. Worsley 
succeeds Dr. Walter Adams, who has been appomted 
director of ae and principal-designate of the 
University College of Rhodesia and Nyasaland (se 
Nature, January 29, p. 193). 


Tra ninth General Assembly of the Internationa 
Astronomical Union will be held m Dublin durin; 
Angust 29-September 5. 

Dn. N. B. CuarPMAN, senior lecturer in organi 
chemistry in the University of Southampton, ha 
been appointed a reader in respect of that post. 


Tas College of Physicians of Philadelphia ha 
awarded the Alvarenga Prize for 1055 to Dr. C. H 
Rammelkamp for his ou work in the flek 
of gtreptocoocio infections, particularly in relation t 
rheumatic fever and nephritis. 


Tus folowmg appemtments in the University o 
London have been announced: Dr. Warwick 


lecturer in anatomy in the University of Manchester 
to the University chair of anatomy tenable ab Guy" 
Hospital Medical School. Dr. R. H. Gorrill, senio 
lecturer in Bacteriology at St. Mary's Hoepita 
Medical School, to the University readership n 
bacteriology tenable at Guy's Hospital Medica 
School. 


Tam ninth annual conference of the Stress Analysi 

Group of the Institute of Physics will be held durin; 

28-80 in the Stephenson Hall, Universit; 

of Sheffield, and will deal with applications of strea 

analysis. Enrolment forms and further informatio 

can be obtained from the Secretary of the Institute 
47 Belgrave Square, London, 8.W.1. 
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BUILDING RESEARCH STATION, GARSTON, WATFORD 
OPEN DAYS FOR ENGINEERS 


TIE purpose of the display of engineering and 
soil mechanics work of the Building Research 
Station t of Scientific and Industrial 
Research) at Garston, Watford, during July 15-19, was 
mot so much to give & ral account of work in 
progress as to stimulate the application of the resulte 
of research by practising civil and structural engineers. 
To this end, special emphasis was laid on five lines of 
wesearch: those concerned with reinforced concrete, 
steel-framed structures, load-bearing walls, bridges 
end foundations. 

One important contribution to research was men- 
Kioned by Sir Ben Lockspeiser, secretary of the 
Department of Scientific and Industrial Research, in 
opening the exhibition. Referring to the expert 
advice and guidance on building research given by 
the Building Research Board under the chairmanship 
of Sir Herbert Manzoni, Sir Ben said: “This Board, 
«consisting of people of great ability, achievement and 
experience in the many and varied aspecta of building, 
give us their time voluntarily and do us a service we 
could not obtain in any other way. All our D.S.LR. 
Stations enjoy this advantage, and it ia not generally 
known how much scientific research owes to the 
public-spirited men and women who serve on our 


The central theme of the presentation was that 
the older methods of design lead to under-estimations 
of the strengths of structures, that more exact 
methods of design are being made available, and that 
provision is in i being made, in building 
regulations /&nd codes of practice, for their use. 

The safety factors in structural engineermg 
have to take into account & number of variables, 
such as the mechanical properties of building 
materials, quality of workmanship and the knowledge 
of designers. On the other hand, there are many 
ameliorative effects, such as rigidity ab jointe in 
frames, stiffening by concrete enoasing steelwork, 
stiffening by panel filings, and ‘composite action’ 
wenerally, that cannot be taken into account until & 
-quantitative asseaament of them is possible. Display 
panels and testing equipment were used[to illustrate 
the Station’s work on both aspects of this general 
-design problem. 

Research on reinforced concrete has led to the 
inclusion in the relevant code of practioe (OP 114) of 
wecommendations for a new method of deeign—the 
Moad-factor method. The principle behind this method 
wg that the load that will just cause failure of a 
structure is sufficiently greater than the working load 
mo bring the probability of failure during the working 
Wife below a specified limit. Several exhibits illus- 
Btrated research to provide data enabling designers to 
use the load-factor method of design with safety and 
economy—research on the control of ity of 
»onorete as well as on the behaviour of beams 
«nd other structural components at the pomt of 
Wailure. ; 

With steel-framed buildings, three main lines of 
mnvesbigation are leading to more economic methods 
of design. Mathematical analysis has been made of 
a large number of idealired frames with fully rigid 
jointe, to enable the bending moments in the neigh- 

lbourhood of such jointe to be assessed accurately. 
*Seoondly, an attack is being made on the problem of 


what happens in a steel structure when some of the 
steel is deformed beyond its clastic limit and passes 
into the plastic range. Formerly, this point was 
regarded as marking the limit of strength of the 
structure; in fact, it marks the onset of a redis- 
tribution of streasea that may result in a considerable 
margin of safety before actual oola occurs. 
Thirdly, there is the question of how much allowance 
can be made for the effecta of composite action, in & 
complete building, between the steel frame and floors 
and panel inftllings, and between the steel members 
and concrete encasements provided primarily for fire 
protection. 

A major difficulty here is that of embodying this 
more accurate knowledge of structural behaviour m 
design procedures that are not too complicated for 
adoption by the profesion as a whole. The aim, 
therefore, is to express the’ results of mathematical 
analysis, once their validity has been confirmed by 
measurement, in simple design charts that oan be 
used with confidence by a designer even though he 
may not feel ab home with the analytical meth 
that have gone into their preparation. : 

The thickness of load-bearing walls has in the past 
been largely determined by rules-of-thumb that have 
been shown. by experience to be safe. Such rules are 
often wasteful. Examples were shown of work 
devoted to determinations of the strength of walls 
under various conditions of loading, Bo that design 
recommendations on & calculated-streas basis could 
be formulated. The resulta of this work, mainly on 
walls and piers built with bricks and blocks, largely 
shaped the recommendations of the code of practice 
(OP 111) for the design of load-bearing walls—recom- 
mendations that can lead to important economies in 
material 

Research on bridges has naturally been pursued in 
cloge liaison with the Ministry of Transport. Perhaps 
the most important outcome of this work has been, 
in & sense, an invisible one. Throughout Great 
Britain there are some thousands of old bri y 


. carrying traffic much heavier than was envi at 


the time they were built. It was thought that many 
of these bridges might have to be rebuilt. The 
Station was asked to investigate, with the view of 
ies] more accurate ways of asseasing the 
strength of such bridges. From 1986 onwards more 
than fifty cast-iron girder and masonry arch bridges 
were tested, some of them being loaded to destruction. 
Two important conclusions emerged: first, with the 
girder bridges, a load applied over one girder is 
partially supported by other girders ; secondly, with 
both girder and masonry arch bridges, the fill and 
road i material gradually becomes con- 
solidated and acts structurally in combination with 
the girders or arch so as to give a total strength 
considerably greater than that forecast from con- 
sideration of the basic structure alone. Many sus- 
pected bridges were thereby reprieved—a matter of 
Immense and immediate importance when, during 
the Second World War, it became necessary to send 
heavy military vehicles up and down the country. 
This work on old bridges alane saved the country 
many millions of pounds. 

Since the War, research on bridges has been con- 
cerned mainly with modern steel-and-oonerete bridge 
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decks. The most striking feature of measurements 
on bridges has been the low values for the strains 
measured in the girders, even with heavy traffic. 
Laboratory tests on seale-models have helped to 
explain this, particularly on the basis of composite 
action between the girders and the concrete and of 
the lateral distribution of load among the girders. 
Beveral possible new methods of design are being 
investigated, with the view of gaining all poeeible 
advan: from this structural interaction, which 
previo was ignored. 

A working model was used in the exhibition to 
illustrate a series of tests that measured the dynamic 
_effecta of traffic. The impact factor (the ratio of the 
strain due toa load applied dynamically to that due to 
the seme load applied statically) varied in most cases 
between 0-8 1:8, the commonest values being 
about unity. In the past, it has been usual to assume 
an im factor of 1-5 or more for design purposes ; 
‘but the tests show that such a value is unduly high 
and that a more economical design can be made on 
the safe basis of an impact factor of 1-25 or even 
leas. 

The work on bridges demonstrates tn parvo nearly 
all the principles characterizing the present-day 
dale to nui iecit of designing structures 
a ground. ormerly the approach, in very 
general terms, was to reduce a structure to the 
reg pe componenta that oould be considered to 
I an independent ‘structural existence—joista, 
girders, columns, walls, slabs; the loadmg each 
component could sustain without permanent de- 
formation was then caloulated according to simple 
rules based on tests on such components in isolation ; 
finally, each component was assumed to be similarly 
loaded in the complete structure, needing to be 
strong enough to support the worst probable load 
distribution. “Any component not designed for 

was assumed to make no contribution. 
Nowadays, the tendency is to consider the behaviour 
of the complete structure, to measure streases at 
critical pointa in buildings under construction and 
after completion, to account for these resulta by more 
refined theories of streas-strain pattern, and finally 
to interpret these theories in terms of convenient 
rules for design. The important thing is that in- 
vestigation starte with what actually happens in 
actual structures. 

The Building Research Btetion's work on founda- 
tions engineering, since it is carried on chiefly ‘in the 
fleld, had to be onstrated mainly by photographs. 
Two model-scale investigations were exhibited: in 
one, a glase-sided tank is used for studying the effect 
of seepage under hydrostatic at the base of & 
sheet pile cofferdam; in the other, the affect is 
‘examined of proximity between piles in & group on 
the bearing capacity of each. 

Another exhibit included part of the equipment 
used for measuring pore-water during the 
construction of earth dams. ore-water pressure 
tends to reduce the shear strength of the sail, with a 
consequent risk of instability as the height of earth 
fill is increased.  Pierometers, incorporating a rigid 
porous membrane that supports the stresses due to 
solid material while tranamitting hydrostatic pressure, 
are buried in the dam as work proceeds, permitting 
direct measurement of pore-water to be 
made afterwards at a distance. This enables appro- 
priate precautions to be taken if the pore-water 
preasure thtpatens to mount too high in relation to 
the factors contributing to stability. 
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LAND USE IN BRITAIN 


CONFERENOH on “Land Use in Britain” was 
held in the University College of the South- 
West at Exeter during July 16-10. It was organized 
by the Division for Social and International Relations 
of Science of the British Association, under the 

i ip of the president of the Division, Mr. 
P. Ritchie Calder. The Division in this way revived 
its pre-war function of holding occasional meeting: 
in different parts of the country to discuss probleme 
in which both scientific and social questions are 
involved. The excellence of the prepared papers and 
of the discussion, and the success of the conference 
as a whole, fully justified this initiative. 

The theme of the conference was particularly 
appropriate at a time when most of the local planning 
authorities in Britam have completed their d . 
ment plang, ag they were charged to do under the 
Town and Country Plannmg Aot of 1947. 

The first speaker was Sir George Pepler, who was 
chief technical adviser to the Ministry of Town and 
Country Planning during 1043-46 and planning 
adviser to the Government of Singapore during 
1950-54. His theme was the administrative arrange- 
mente neceasary to reconcile the demands for land 
for many different purposes—agriculture, housing, 
forestry, recreation, military training, roads, airfields, 
etc. Sir George emphasized that at present the 
framing of & national policy of land use is greatly 
hampered by the number of government departmenta 
involved—just as at local government level planning 
is hampered by the number of local committees. He 
urged that there should be more co-operation at both 
central and local government levels. As soon ase 
posible the Minister should summarise statistically 
the information contained in the first batch of 
development plans; the summaries should be 
reviewed and ught up to date every five years, 
thus ucing & periodic ‘balance sheet’ of the land 
use of Great Britain. 

Mr. Geoffery Clark, plannin 
then described some of the planning problems of 
local authorities from his own i . Above 
all, he said, it was i rtant to '"teke the public 
with you". Plans sh not be impoeed from above. 
He had found scale-models particularly helpful in 
explaining planning schemes to the public. 

The second seasion of the conference considered 
the need of land for agriculture and forestry. Prof. 
L. Dudley 8 , professor of social geography ip 
the University of London, di ing competing user 
for land, said that while in the United States there 
are about thirteen acres of land, including 4-5 acres 
of productive land, per head of population, in Great 
Britain there is about 0-8 sore head, whiob 
includes about half an acre of fodastive Sadan 
The fall use of our present d could support a 
little over half our population. Some 85,000 acres e 


officer for Devon, 


- year of agricultural land would probably be needed 


for housing, industry and other purposes during thr 
next twenty or so years. Industry must have fires 
priority im an industrial nation, especially as it 
choice of gite was often determined by natural factor 
such as the location of mineral workings. Housing 
came next, and here there was considereble contro 
versy as to desirable housing densities. It ghoulc 
mot be forgotten that only about a fifth of the agri 
cultural land taken for housing remained potentially 

uctive. Further, the quality of land used shouk 

taken into consideration. If an acre of average 
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and represented one ‘potential production unit’, then 
m acre of r land would represent 0-1 unit, 
while one of rond Innd would nt two units. 
The value of a piece of land lost to agriculture could 
hus vary by & factor of 20. It was therefore moet 
mportant to ensure that the right land was used 
lor the right purpose. 

Bir James Turner, ident of the National 
Tarmers Union, then upon the importanoe 
Xf agriculture to the country. It was an unfortunate 
act that the best farmland was very often also the 
nost suitable for other purposes. Farming repre- 
ented one-twentieth of the national Income, and ite 
satput was now 153 per cent of the pre-war average, 
though the total labour force had decreased. 
?ursuing the question of the productivity of back 
rardens, Sir James said that while it might be true 
o say that garden produce was worth £66 per acre 
vhile farm produce was only worth £45 per acre, one 
nust not lose sight of the fact that building houses 
neant buildmg roads, schools, factories and shops as 
vell If this were taken into account, the value of 
rarden produce averaged over the whole built-up 
rea was about £20 per acre. What is more, gardens 
vere not really replacing agricultural produce, and 
he m to make was with horti- 
ultural holdings, which produced about £350 per 
ore. The land was our only i laceable national 
æt, and once built y rear, raa oat for ever. A 
oherent national policy land use which bore this 
1 mind was urgently 

In the discussion, Mr. F. J. Osborne, chairman of 
he Town and Country Planning Aseociation, said 
hat increasing housing densities would not save 
auch icultural land. If we were to build three 
aillion houses, at fifteen houses per acre, over the 
ext twenty years, this would use about half a 
iillion acres, or 1-1j per cent of the remaining agri- 
ultural land of Great Britain. Increasing this 
ensity to eighteen houses per acre would not save 
iore than 25,000 aores. To save one acre of land 
y building flats would cost about £20,000 in addi- 
ional building costa. 

The third seasion of the conference considered three 
oecial aspects of land use. Mr. Langley Taylor, 
eputy chairman of the Council for the Preservation 
f Rural England, said that the Cinderella of planning 
as amenity—not appreciated until lost; since it 
annot be valued in money, it was too seldom taken 
ito consideration. The National Parks were a step 
ward of great importance. Good management of 
rests and farmland was essential to the amenity 
alae of the land, and here efficiency was more 
aluable than sentiment. We still had a long way to 
2 before our development enhanced and did not 
tat the beauty of the land. 

Pas ees . E. Andrews from the War Office discussed 
y's needs for land for training purposes. 

‘ational Service, with its greater turnover in men, 
odern weapons with their greater firing and 
i&nceuvring area, and modern battle training tech- 
iques had all increased the amount of land needed. 
bout 600,000 acres of land was required for Army 

but only about 8 per cent of this land 

a bo lost to agriculture. The Army was not 
ı a position simply to grab land, as 


in the 
ress sometimes seemed to imply. The p and 
sricultural authorities were always consulted, under 
i agreed procedure, as was the Council for the 
reservation of Rural England. Usually agreement 


as reached ; but if it was not, & public local inquiry 
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was’ held, whioh- the- Army ogni and sometimes did, 
lose. 

Prof. S. H. Beaver, University College of North 
Staffordshire, discussed the need of land for mineral 
exploitation. Some 5,500 acres a year were used for 
this purpose at present, but by no means all of it 
was ently lost to agriculture, and some of it 
acd also be built on afterwards. Lower-value 
minerals like chalk, clay and gravel, which were 
widespread in occurrences, had to be mined where 
demand and transport costs made it most economic. 
There had been much p recently in land 
reclamation methods, which meant that the sites of 
many old mineral workings could be built on, 
afforested or returned to agriculture. 

During the fourth session, three papers were read 
to the conference on the need of land for urban 
and industrial development. Sir Herbert Manzoni, 
chairman of the Building Research Board (Depart- 
ment of Scientific and Industrial Research), said. that 
production lmes and mechanical handling had tended 
to increase the amount of space required by industry, 
and the majority of new factories were single-story. 
This trend might be reversed by developing vertical 
production lines and building upwards. a ea 
the population of Britain was very nearly housed, 
although housing is unevenly distributed ; neverthe- 
less, we already bad nearly one house to three people. 
The real problem was the dreadful congeetion of some 
of the urban areas. We were tending to forget the 
art of urban living, and in solving co tion problems 
we should not forget that some people like to live in 
towns. Current development plans would probably 
mean that a further half a million acres would be 
needed for urban development in addition to the two 
million acres at present occupied by housing, achools 
and industry. This was quite & small proportion of 
the total amount of land available. 

Mr. P. A. Macrory, chairman of the Location of 
Industry Committee of the Federation of British 
Industries, produced three criticisms of the impact 
of land planning over the past three years. First, it 
was often far too difficult to find out exactly what 
the planning policy for any particular area was. 
Secondly, an industrialist who learns that he will be 
‘non-conforming’ in five, ten or twenty years time 
often cannot discover when he will have to move, 
nor how much compensation he can expect. Lastly, 
planning control was carried down to quite un- 
necessary detail, and there tended to be a general 
negative attitude towards the industrial developer. 
These points all tended to get planning a bad name, 
but they could be remedied by more consultation 
and a more constructive attitude. 

Prof. J. Sykes, of University Oollege, Exeter, 
examined the effect planning has had on the location 
of industries in the past ten years. It appeared that 
it had so far been fairly successful in combating 
industrial congestion. One loophole was the fact 
that industrial premises vacated by non-conforming 
firms would be immediately filled by new firms. The 
local authority should supervise the change of use of 
premises and have the duty to offer alternatives to 
firms. 

Summing up the conference as a whole, the chair- 
man emphasized that this subject must be seen in 
relation to national and international economy. The 
inerease in world population, and the industrialization 
of food countries, meant that if we wanted 
to import food we should only be able to do it by 
producing goods at a very high level of seientiflo and 
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industrial achievement. In the best way 
to divide the very limited amount of land available 
so that ib was used to the best advantage for the 
whole of Britain, it was essential to know exactly 
what one had to divide. 

This brought the conference back to the point 
made by Sir George Pepler at the beginning of the 
conference, and which came up repeatedly in dis-. 
cussion, namely, the need for more accurate informa- 
tion about how land is actually being used in Great 
Britein—for, as Dr. Wibberly, of Wye College, 
ponte Ca) ot sd y ETRE eee pE ben 
acreage are in dispute. 

The conference therefore conclyded by agreeing to 
forward the following resolution to the Council of the 
British Association: ‘That the British Association 
for the Advancement of Science represent to Her 
Majesty's Government the importance of arrangmg 
for the collection and publication of comprehensive 
statistics of the present use of all land in this country 
and to prepare an analysis on a national basis of the 
development plans now being submitted for approval 
in such a way that & balance sheet of land use may 
be drawn up. The Association submits that the 
collection of this factual information is a vital need 
in the present which town and country 
haa reached in this country and in the formulation of 
national policies of land use". Jons Davy 


SOCIETY FOR THE STUDY 
OF FERTILITY 


ANNUAL CONFERENCE 


HE Society for the Study of Fertility held ita 
annual conference June 28-24 in the 
nsu ee TE niversity of Birming- 
ham. Prof. A. M. Deleq discussed some of the pro- 
ose d acte ceras Ness Paseo a 
of embryological development in rodents, as 
by. emical studies. In the first of two stages 
can be differentiated, there is a step-wise 
production of deoxyribonucleic acid. In the second 
stage, heralded by the differentiation of the embryonic 
knot, synthesis leads to the formation of granules 
rich in ribonucleic acid, which afterwards gives rise 
to specific proteins and the formation of enzymes. 
The enxyines at first are polyvalent; but later 
different specific 
ee ot re Mee eda ee 
terms of biochemical differentiation; at present, of 


experiments with rebbiia designed to test the Russian 
hypotheses that heterospermic insemmation (where 
semen from two or more donors is mixed pror io 
aes leads to specially benefloal effecta 

ing in respect of litter size and 
footal fal igh e resulta he has obtained give no 

to these views, and it is concluded 
(uA vio litters Garivod oi Nefeedapernis Ceea 
tion are m no way superior to those resulting from 


ee 
wW M. Morton has studied the effecta on the 
mating behaviour of rata caused by section of the 
tracta and’ removal of the olfactory bulbs. 
He concludes that complete removal of the olfactory 
ways interferes with the total mating reaction 
ut does net entirely prevent effective copulation. 
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P. P. Soott and M. A. Lloyd-Jaoob have made a 
study of reproduction in the domestic oat as main- 
tained in an animal colony. It proved possible to 
follow the cwtrous cycle by means of smears, 
and cestrus was found to oocur at 12-14 days inter- 
vale, lasting 4-6 days. Typical oestrous behaviour 
was usually shown only im the presence of a tom 
cat, and the authors described a characteristic lateral 


"flexion of the tail which was never observed except 


when cedtrogens were present in signifloant amounts. 
Beveral consecutive matings during the period ol 
castrus seamed to be in order to lead tc 
conception, and.the average duration of pregnancy 
was 65 days. A remarkable excess of males over 
females in the litters born was found, the ratio being 
188 males per 100 females at birth. 
Further studies were reported from the Anatomy 
of the’ University of Liverpool, unde 
the direction of Prof. R. G. Harrison, on male repro. 
ductive physiology. E. W. MacMillan and R. G 
Harrison demonstrated that the ductus epididyrmidi 
possesses an inherent peristaltic activity essential tc 
sperm propulsion by following radiographically the 
pesage of 50 per cent barium sulphate solution 
injected into the rete testis. Withm four days oi 
injection, the mass oocupies & position at the junction 
of body and tail, and by seven days it has reached 
the tail loop. The vas deferens is entered on the 
‘thirteenth day, and the genital tract is completely 
emptied by the fourteenth day. The rate of progrese 
is unaffected by ligation of'the vasa efferentia or by 
archidectomy. R. Harris and R. Q. 
have investigated the affect of low tem- 
prem on the guinen pig totis They found that 
damage resulted, provided the tem- 
peras within Laida aid nob tall Below 0° C., 
ind at was more damaging than super. 
coolmg. Below temperature ooolusrve spasm of 
the testicular artery occurred. Severe togenic 
resulted fram exposure of testis ic 
— 8° O. for one hour, but a temperature of — 10°O, 
was necessary to ensure an intratesticular tem. 
ture of — 4° C. when the scrotum was frozen. 
Rovere spérrumtogenió. destruction led to A 00 pa 
cent fall in testicular volume. 

T. D. Glover described the effects of sorote 
insulation, as a means of raising the testicular tem. 
ture, on the semen of the ram. Five days elapsed 
buoni changent uh acer mated nd Miel 
an increased proportion of ooiled tails ‘was seen. 
Following thig,.seper&tion of heads and tails was 
observed, and a marked fall in the sperm denmty 
took place about two weeks after the commencement 
of the scrotal msulation. Insulation for a period o! 
only twenty-four hours led to a brief change in the 
semen about twenty days later, but, after a furthel 
four days, the Nuus ioc de audi ie nl ur. 
M. W. H. Bishop the inter-relationghip 
of semen characteristics in the bull. Conoeption-rat 
was found to be most closely correlated with im 
pedanoe change frequency and inversely with thi 

percentage of dead sperms. The moet 

Sanalla, however, arising from his study was thai 
a large amount of variation in fertility could not x 
related to any of-the numerous semen characteristic 
examined. E. G. Bassett gave a review of investi 
ions recently carried out at the Ruakura Anima 
Btation in New Zeeland on problem 

related to fertility in farm animals. 
A fimben es TURA onde 
by workers at the Royal Free Hospital, London 
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Mary Barton has found a high frequency of female 
infertility in couples where the husband was sterile 
and donor artificial insammation was contemplated. 
Tho high rate of failure of such insemination m 


üben LER following radiotherapy for ankylosing 


spondylitis. 
. G. I. M. reported a statistical assesament of 
post-coital test resulte which confirms the 


Py biopsio in subfertile man, in relation to abnorm- 
in sperm logy. She found that & 

proportion of eR abe cm 
subfertility and th that pear-headed spermatozoa 
developed as & result of abnormal maturation of 
spermatogonia. Olaude Taylor reported | a conception 
following the Insemination of 


was found, so long 
as the urine pH waa close to 7, but when either 
too acid or too alkaline, the spermatozoa failed to 


simp 
for the operstion 
af epididymo-vasostomy ; and es sai Fi UR 
Richard J. Blandsu, was on reproduotion in the rat. 


' 


INTERMETALLIC 
SEMICONDUCTORS 


LTHOUGH some of the earliest semiconductors 


sounds, interest in later years has been 
nainly ın the elaments ium and ailioon, partly 
lue to the i of transistor technology and 


Importance 
vartly because the problems of obtaining high purity 
ad „perfection appeared to be easier in a 


permanium and silicon which is essential for many 
«pplioations. Still other types of may also 
i&ve this property, so thes the searah Has not been 
xnfned to xinc-blende types: generally, the group 
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of known as ‘intermetallic’ (that is, 
between elemente having metallic ies, al 


A. study of compound semiconductors brings new 
problems of purification and crystal growing. The 
Be caries have ihe ae be UE ERA and tae: 
preted in terms of theory, which may have to be 
extended or adapted in the process. tions 
bave to be ted in order to guide further work. 
Finally, new applications of particular materials have 
to be considered. These pointe formed the theme 
of & symposium on intermetallic semiconductors 
which was held during April 26-27 at the Bervioos 


Electronics Research Laboratory, Baldock, Herta, 
attended by more than a hundred and visitors. 
The chairman for the first day was Prof. N. F. Mott 


(Oambridge), and for the second Prof. EL Welker 
(Siemens-Schuckertwerke, Erlangen, Germany) A 
total of nineteen papers was presented, mostly of a 
fundamental nature, with the emphasis on compounds 
of the zinc-blende type. In particular, the 

InSb, for which both the teahnology and theory are 


a special imsue of the Journal of Hlecirontos. 
Three of the papers dealt with 
theoretical nature. Dr. F. Herman (R.0.A., Prinoe- 


Pa e binding, the strength (») of which increases 
steps as we proceed along the sequence. 


regions Pisani dor nap M rode 
energy shifts are found to be quadratic in s 


For 


< valusa of the forbidden energy gap aliculd chow thia 


same dependence, provided that no switch over 
ocours in the positions of the band edges f moman- 


the theory should be very useful m forming an early 
picture of the band structure in particular compounds 


of this 


type. 

Similarly, O. H. L. Goodman (General Electro’ 
Co., Ltd., Wembley) offered a basis for the prediction 
of the electron mobility for a zino-blende compound 
from a knowledge of the forbidden energy gap and 
the lattice spacing. He assumes that the covalent 
contribution to tbe binding energy and hence to the 
energy gap depends only on the interatomio distance 
(d) and is the same function of this as in the case of 
the Group IV elements. The excess of measured energy 
gap over that for a Pe nien Group IV slement 
of the same as an ionic contribu- 
qusater (Eiond*)!1* should be closely 
related to the bond dipole, which in turn should 
control the mobility, both through ite influence on 
the effective mass, as discussed by Seraphin, and 
through its effect on the soattering of electrons by 
optical modes of lattice vibration. A plot of existing 
data on mobility against this parameter does give, 
in fact, a smooth curve, with a peak in the region of 
InSb, from which values for other compounds can 
be estimated with a fair amount of plausibility. 
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Still another general paper dealt with the problem 
of donor opu Dr. G. Rickayzen (Services 
Electronica Laboratory, Baldock) outlined 
an attack on this problem in which he has examined 
quantum mechanically the validity of the usual 
hydrogen-atom model for a donor centre. He finds 
on certain assumptions—in particular, that the bound 
electron can be as moving adiabatically 
through the latticoe—that the model is justifled to 
within an accuracy of 10 per cent, whioh is in rough 
agreement with the spread of aotivation energies 
found in praotioe. The accuracy should improve for 
structures in which the effective maas of condustion 
electrons is low. 

Of the pepers dealing specifically with InSb, the 
first two were concerned with photo affects. Dr. T. 8. 
Moes (Royal Aircraft Establishment, Farnborough) 

ve the theory of photocondustive and photovoltaic 

viour for the case of a material like InSb which 
is in the intrinsic of conduction, which has & 
high ratio of electron to hole mobility, and in which 
the rate of recombination of holes and electrons 
at the surfaces oan be high. From photovoltaio 
measurements, a value of the oarrier life-time 
can be deduced, typical values obtained for InSb 
being of the order of 1 psec. Photooondustive 
date lead similarly to values of the surface recom- 
bination-rate; this is very an surface 
processing, bub values in the region 5 x 104-6 x 10° 
om./sec. were quoted (compare with ~ 100 om./se0. 
in germanium). The second paper, by C. Hilsum, 
Dr. D. J. Oliver and Dr. G. uckeyzon (Bervioee 
Eleotronios Research Laboratory, Baldock), dealt 
similarly with Vu cui tee iue quum (Kikoin) 
effect. From thie the surface recombination 
with those of Dr. Moss. The method also measures 
life-time, for which values in the range 0-07—0-3 psec. 
have bean obtained. 

Carrier life-time in InSb was the subject two 
further The first by I. M. tosh. 
(University of Nottingham) and J. W. Allen (Ericason 


Telephones, Lid., Nottingham) discussed the photon- , 


radiative reoqmbination process, which appears to be 
the dominant mechanism in this material, since it 
leads to the correct order of magnitude for the life- 
time. They showed that a theory of radiative recom- 
bination in which the probability of & transition 
between two levels is independent of the energies, 
at least over a small range, gives the correct frequenoy- 
‘dependence. They also that InSb should 
be an efficient infra- emitter. In the second peper, 
Drs. D. G. Avery and D, P. Jenkins (Radar Research 
Establishment, Malvern) described an experimental 
determination of the life-time by the lighi-epot 
method. Values of 0-8 psec. were obtained a’ room 
temperature for InSb of high purity. The life-time 
rises with decreasing temperature, as expected from 
a photon-radiative process, but falls ‘anomalously 
below 200° K. 

Y. Roberts and J. E. Quarringbon (Radar Research. 


momentum ia conserved only by simultaneous 
emision o» absorption of a phonon—are important 
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H = ab* (1 — Bk). 

Dr. B. V. Rollin and A. D. Petford (Clarendon 
Laboratory, Oxford) reported resulta of conductivity 
and Hall effect measurements down +o a temperature 
of 1:5* K. on single of InSb with total 
i ity contents in the range 101t-107'/o.o. In 
n-type material the activation energy for oonduotion 
appears to be zero. This, they suggested, is due tc 
overlap of bound orbitals, which will occur at lower 
im concentration in InSb, than, for example, in 
germanium, because of the lower effective mass. For 
p-type material an activation energy of 0-005 eV. 


of a negative magneto-reaistance coefficient. . 
resistance also was the subject of a paper by Dr. R, 
Mansfield (Bedford Oollege, London), who had 
studied the behaviour of highly degenerate poly. 
orystalline specimens of InSb. The magneto- 
resistance coefficient did not fall off with decreasing 
temperature in the manner expected from simple 
theory, but he felt that this would need confirm. 
ation on single orystale, amce it may have tte 
explanation in mhomogeneities associated with grair 
boundaries. 


appreciably different from unity, Fermi-Direo de 
generacy oan occur in the intrinsic range. It is no! 
then possible to calculate the electron and hole oon 
centrations analytically for a known anc 


tempersture 
. Prof. G. Busch (Physikalischés Institu 
der Rüdgunfeen Technischen. Hochschule, Zurich 
discussed a simple method of doing this graphicalh 
and illustrated a glide rule based on the sam 


A further group of was concerned wit] 


other H. Welker describe 
recent on Group I-V compounds. Th 
energy gap in GaAs is’ now believed to be 1-4 eV 


and the ratio of electron to hole mobility to be 10 
the former being estimated as 6,800 am.*/V. seo. a 
room temperature in the pure substance. Resistivitie 
as high aa 100 ohm om. have been obtained. Fo 
InP, the corresponding figures are 1:8 eV. an 
8,300 am.*/V. seo. with resistivities up to 10 ohm œr 
The compound GaP is interesting in that it is trans 

and of a light-golden colour. The energy ga 

2.2 eV. By miris Gade and GaP i is podhi 
to vary the energy gap continuously between the tw 
extremes. 

Another III-V compound, InAs, was the subjec 
of a paper by Dra. R. M. Talley and F. Stern (U.E 
Neval Ordhanóe Laboratory, Washington, D.O.: 
This material shows properties similar to InSb, in 
cluding a shift of absorption edge with increasin 
concentration of donor impurity. Assuming that th 
i ities are distributed in an ordered manne! 


impurities 
. an overlap of bound orbitals will lead to an impurit 
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>and the width of which increases with concentration 
pa iu The mid-point of this band will over- 
Bp conduction band, they estimate, at a con- 
santration of 101* atoma/c.c. Above this oonocentr&- 
ïon the material will continue to be conducting down 
© sero temperature, anal to the results 
ported by Rollin and Petford for InSb. The lowest 
infllled level available for optical transitions will 
narease with rising donor impurity content; on the 
j;ther hand, the addition of electron acceptor 
mpurities should empty the upper levels and 
iherefore extend the lmit of optical transitions to 
onger wave-lengths. This they have observed ex- 


»ermmentally. 
The OdTe was dealt with m a paper by 
Dr. F. A. r and D. de Nobel (Philipa Research 
Laboratories, oven) in which they described 

the preparation and properties of single crystals. 
Both n- and p-type can be obtained by 
adjusting the stoichiometric balance, which oan be 
lone by heating the crystal in a suitable pressure of 
sadmium vapour. Thetmoelectric measurements gave 
values for the effective masses of electrons and holes 
of 0-87 and 0-14 times the free mas, respectively. 
The corresponding mobilities were 600 and 50 am.*/V. 
3x0. Estimates of the energy gap gave two different 
possible results: the value could either 0:87 or 
0-2 eV. W. 8. Lawson (Radar Research Establish- 
ment, Malvern) similarly dealt with the compound 
Mg,8n, of which he has grown crystals of high purity. 
The value of the energy gap is 0-34 eV. fram meaaure- 
ments of Hall constant, and the same result can be 
derived from variation of the conductivity with 
bemperature if plausible assumptions are made about 
the denoe of mobility on temperature. The 
mobilities at room tem’ ture are 220 for electrons 
and 260 cm.*/V. sec. for holes. 

Drs. J. van den F. A. Kroger and 
H. J. Vink (Philips Research Laboratories, Eind- 
hoven) gave & short paper on a technique of xone- 
refining a campound, such as PbS, in which one of 
the components, here sulphur, 1s volatile. The com- 
pound is sealed in a silica tube, one end of which 
is extended and connected to a sealed reservoir of 
the volatile compound. During the refining the 
auxiliary reservorr is kept ab & temperature sufficient 
to give the desired vapour pressure of the volatile 
constituent, the remainder of the tube being kept 
at & rather higher temperature. 

Finally, there were two pepers i with 
applications. H. J. Goldsmid (General Electric Co., 
Ltd., Wembley) discussed the factors controlling 
the of a thermoelectric The 
Fermi level (chemioal potential) should lie near the 
edge of the appropriate band, and the mobility (p) 
should be large, but not due to the oocurrenoe of & 
small effective mass (m*); the controlling factor is 
u(m*)*/*, which should be large. The lattice oom- 
ben ea cea of thermal conductivity should be small. 

are most likely to be met when 
the mean stomio Ed aimi weht ig For example, 
bismuth telluride (mean atomio weight 160) is per- 
ticularly efficient. Usi a junction of n- and p-type 
material, an Peltier cooling has been 
obtained (40 deg. C. ion). The abnormally 
high electron mobility of InSb has led to a number 
of new applications, discussed in a paper by I. M. 
Ross Dr. HE. W. Saker (Services Electronica 
Research Laboratory, Baldock). The power available 
from the Hall effect is rtional to the square of 
the mobility, which gtves InSb, with ite electron 
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mobility of 60,000 om."/V. seo. & factor of ~ 300 
improvement over Applications based 
on this feature include sensitive magnetometers, an 
electric compass, and a new type of power amplifier 
in which the mput signal modulates the magnetic 
fleld in a thin orystel of the material. A new trans- 
ducer principle is aleo possible in which the displace- 
ment to be observed causes the crystal to move in a 
steeply varying magnetio feld. Using InSb as & 
resistance ‘gyrator’, a backward attenuation of 
~ 80 db. can be obtained for a forward loes of 
only 7:5 db. I. M. Ross 


LIBERAL VALUES IN FURTHER 
EDUCATION AND TRAINING 


ER the title ‘Liberal Education in a Teoh- 

nical Age", the National Institute of Adult 
Eduoetion has published the report of a survey of 
the relationship of vocational and non-vocational 
further education and ini conducted by & 
Committee set up early in 1958 by the Institute 
jointly with the Associations of Teahnjpel Institutions 
and of Principals of Technical Institutions, with Sir 
Robert Wood as chairman and Dr. P. F. R. Venables 
as vice-chairman. Regarding a liberal education as 
one which includes a trainmg in the use of language, 
in the handling of ideas, in recognizing relationships, 
and in eatablishing values as touchstones for questions 
of taste and morals, the Committee concerned iteelf 
with the fundamental questions of the extent to 
which these values are affected if & study is under- 
taken from motives connected with &dvanoe- 
ment, and the extent to which they are excluded 
from certein studies because of their subject-matter. 
Attention was concentrated on the work of the 
technical institutions and oolleges of art, oorre- 
spondence courses, adult education and residential 
colleges, and on the role of the professional and 
examining bodice. Following three cha dealing 
with the background of the inquiry, ich include 
statistics relating to institutions and students, 
there are chapters on each of these aspects, as well 
as one on teachers and studente in technical 
Broadly, the Committee addressed itself to three 
questions : the extent to whioh technica] institutions 
recognize any responsibility for giving their students 
something more than vocational instruction ;* if 
such responsibility is i , whether the con- 
ditions under which further education is carried 
on permit of anything beyond the essential technical 
Instruction ; and whether, to maintain a due balance 
between. vocational and general education, we should 
look to changes in the curricula of technical institu- 
tions, or to the phasing of the whole educational 
process. The Committee believes that at no period 
in the educational process should the values com- 
monly associated with a generaleducation be dropped 
because of the intense pressure of vocational pre- 
and ib declined to support any suggestion 

that students entering technical institutions can 
properly embark upon a period of narrow and 
specialist education to the neglect of other studies. 
This more generous view of vocational education, it 
found, is held by many principals and teachers in 
technical institutions in spite of the gap existing 
Between what us copatded os desirable end «haf in 
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in"preotioe, achieved. It emphasizes that the problem 
oan only be resolved by the pressure of publo 
opinion and, in particular, when industry, commerce 
and public administration at all levels of respons- 
ibility, from higher management to supervision, share 
the serious concern voiced by a minority, to the 
extent df a readinees to extend day-time release and 
insist on including non-vocational as well as vocational 
studies. 

The sharpest criticism made-by the Committee is 
of some of the profeamonal and examining bodies, 
the papers and syllabuses of which are framed to 
encourage the memorizing of facta rather than the 
discussion of underlying principles. This practice 
is largely le for the narrowness of certain 
technical studies, and the Committee believes that 
these bodies should be invited to re-asseas the purpose 
and nature of their examimations. The Committee 
also commenta on the unsatisfactory physical environ- 
ment in which the work of technical mstitutions is 
often performed. It welcomes the recent relaxation 
of the utilitarian attitude of the Ministry of Education 
towards vocational education and hopes that local 
education authorities and governing bodies will now 
press forward with the improvement of physical 
conditions, including the equipment and maintenance 
of libraries, an increased supply of technical and 
non-technical books and periodicals, and the provision 
of adequate refeotoriee, recreation and common 
rooms. The Committee believes that all education 
must aim at increasing human sympathy and under- 
standing, sharpening sethetic appreciation and giving 
& better command of language, and to this end it 
recommends that human relations in industry and 
commerce should be more widely studied and the 
segthetio appreciation of design appropriately emphas- 
ized. It further recommends that, in technical and 
professional examinations at all levels, some regard 
should be had to the ities derived from liberal 
studies, and directs attention to the value of short 
decane of residential education and of foreign travel. 

that the links between technical institu- 
oot de ee ee eee 
oould be strengthened with advantage to both and 
that the experiments being made in the university 
world on the reconciliation of vocational and liberal 
education could be profitably studied in relevance to 
other forms of higher education. 


INTAKE OF NUTRIENTS BY 
SUGAR-BEET 


:BTUDY of the interactions of nitrogen, phos- 
phorus snd potassium, supplied in leaf sprays 
or a8 fertilizer added to the sou, bas been re 
on by G. N. Thorne (J. Bop. Bot, 6, 16, 20; 
1955). Among findings of special interest are the 
following. 

When sugar-beet plante grown in pote were sprayed 
daily with nutrient solutions supplying nitrogen, 
phosphorus and potassium separately or in all 
combinations, with preceutions to prevent spray 
falling on the soil in which the plante were grown, all 
three nutrients were absorbed through the leaves. 
In one experiment nitrogen and potassium, and in 
another only nitrogen, caused moreases in plant dry 
weight and leaf-area. Swedes absarbed pacer ors 
from leaf sprays and from fertilizer applied to the 
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soil, but only the fertilizer caused an increase in dry 


rption of any of the nutriente tested from e 
y containing more than one nutrient was unaf. 
fected by tho presence of others in the spray ; but 
Bpraying with nitrogen-con: solutions increased 
the absorption of phosphorus potassium. from the 
soil, and potassium in sprays increased the uptake 
a phosphorus from the soil. Nitrogenous fertilizer 
lied to the soil increased the leaf-area of sugar-beet 
s and hence it also increased the amounts oi 
nitrogen, phosphorus and potasium deposited on 
the leaves when they were sprayed with solutions of 
these nutrienta, and the amounts abeorbed from the 
ray into the plants. Phosphatio fertilizer had no 
eot on from leaf sprays. Potassio fertilizer 
did not affect leaf-area or the estimated volume oñ 
spray solution retained on the leaves ; but it appeared 
to reduce uptake of from the spray. Dry 
weight per plant was increased by all three nutrients 
in fertilizer, and sugar yield of the roots was increased 
by bon s and potassium in fertilizér, and by 
nitrogen in y. Application of a nutrient in lea 
the responses in weight and sugar 
Xicld to the sare tori apni in fertilizer to the 
soil. ; 


JUTE PRODUCTION AND 
RESEARCH 


EADERS interested in the problems of jute 

production in India will fmd a comprehensive 
account of relevant matters in the annual report 
of the Indian Central Jute Committee (for 1958-54, 
pp. 1-800; Calcutta) and in the annual report of 
the Jute Agricultural Research Institute (1053-54, 
pp. 1-145; 1955, Oelcutta). 

The primary object of this central authority is bo» 
deal with research on all aspects of jute from fielde 
to factory. The reports accordingly have sections 
devoted to the relevant agricultural, technological 
and economic aspects. At the Jute Agricultura? 
Research Institute the programme inoludes jute 
breeding and cytogenetics, special problems of 
anatomy, the agronomy of jute and of crops yielding 
substitute fibres, and related physiological, miaro- 
biological and entomological problems. On the 
technological side, in addition to the normal testing, 
devel and processing work, more fundamenta! 

on chemical and physical aspects havı 
also been. undertaken. 

In investigationa of the chemistry of the hemi. 
celluloses of jute and other fibres it has been found» 
that these are generally similar. Further evidence 
hag been obtained supporting a hypothesis pur 
forward earlier of & chemical combination betweer 
the carboxyl of the hemicellulose and the 
hydroxyl (moray of tia lenin in date. On the physica» 
side, the torsional rigidity of jute, ramie and sisal 
has been measured. It has been ascertained that 
heavier filaments have generally lower values fo» 

idity modulus and that porosity appears to b 

inversely to rigidity. The clastio ‘propertie 
of jute filaments from plants at different stages o. 
growth, and the effecta of chemical and physice 
treatments on the hardnees modulus of jute fibre 
have been investigated. Some progress m X-ray 
investigations of jute fibre is also reported : here the 
principal aim was to ascertain the size of the micelle 
in fibres of different quality ratios. 


we 
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THE LAMELLIBRANCH MUSCLE 
: Contractile Mechanism 


J HE eeu ee A ee 
longer disputed in the case of lamelli 
sranch smooth muscle, which is supposed to maintain 
»nsion by a unique ‘catch’ mechanism. This 
postulates that viscous componenta within the 
muscle fibre should ‘catch’ the contractile elementa 
and hold them at constant length in the manner of 
3 ratchet, I have found previously** that main- 
lenanoe of tension in énéact smooth lamellibranch 
xdductors is accompanied by continuous electrical 
activity due to discharges from muscle fibres. From 
this it could be argued that tonus in these $niaci 
muscles is due to & shifting pattern of tetanic stimuli 
sontrolled by the nervous system, thus bringing it 
mto line with tonus in other muscles and making 
anneceasary the hypothesis of a ‘catch’ mechanism. 

There remained one major difficulty : if the nerves 
leading to the posterior adductor of Mytilus are cut, 
the muscle continues to maintain tension although it 
ems to be electrically ‘silent’*. By using an improved 
recording technique I have now shown that, in fact, 
rpontaneous electrical activity always scoompanies 
maintenance of tension in such (externally) denervated 
lamellibranch muscles—a finding which strongly sug- 
gests that, even in this case, the mechanism ig tetanic. 

The improvement in technique mentioned above 
was & modification of the recording conditions. 
Instead of using fine electrodes recording from a very 
localized region’, larger electrodes were employed in 
order to detect activity in a greater number of muscle 
anita. Such electrodes consisted of 8 cm. length of 
40 s.w.g. platinum wire (coated with platinum blaak), 
and they were placed around isolated musclea of 
3visoerated animals in air. After amplifloation the 
muscle potentials were recorded with an ink-writing 
»ecillograph. . 

As recorded, the largest. action potentials in 
muscles denervated ds described above measure 
about 50 uV.; but in many preparations the spikes 
were barely ‘visible above the noiee-level of .the 
unplifler. However, by using completely fresh 
animals, spontaneous action potentials have been 
*ecorded from the following (externally) denervated 
nusclea: the wholly smooth adductors of Mytilus, 
;he smooth and spirally striated parts of the adductors 
of Anodonia’and Modiolus, the smooth part of the 
Peston adductor, and from the smooth retractors 
af these annals. 

In an earlier paper* I have shown that the pattern 
of electrical during tonus in the mtact 
Mytilus adductor consista of persistent asynchronous 
lischarges of greatly varying sire, indicating oon: 
dnouous local activation ; and of intermittent volleys 
af muscle potentials, evidently due to di 
Tom e much greater number of muscle units (Fig. la). 
Now in the case of all the lamellibranch muscles 


nge I 

if a relatively shorter duration have been observed 

n many (but not in all) denervated ions 
of. Fig. 1b). Spontaneous asynchronous 

also present in denervated Eid. striated 

their amplitude is considerably 

maller than that of the discharges in the smooth 





muscle (Fig. lo). Volleys have only been observed 
in very few p of denervated spirally 
striated adduotors (af. Fig. lo). Bo far, no electrical 
has been detected in the denervated trans- 

versely striated Peoten adductor. 
nee tal evidence presented here leaves 
about the tetanio nature of tonus m 


1 (eta) denervated lamellibranch muscles. But 


how is the tetanus maintained ? There are oertain 
difficulties in the way of a myogenic explanation : 
only in syncytial muscle systems, like the vertebrate 
heart, has the self-excitatary capacity of the muscle 
fibres bean conclusively demonstrated—and here the 
action potential is of the ‘unitary’ type. In contrast, 
the electrogram of lamellibranch muscle shows 
responses of such irregular nature and variable size 
that a total synoytium seems out of the question. 
The electrical picture is much more in keeping with 
the activity of numbrous i t unita. Of 
course, the unita themselves co be syncytial, thus 
allowing for localized activity. For this, however, 
there is as yet no histological evidence, and in view 
of the very small size of the muscle fibres (2-10. 
diameter) the problem is not readily tackled from 
the structural point of view. Considerations of sire 
also make it difficult to look for syncytial con- 
tinurties between muscle fibres with intracellular 
electrodes. ; 

The recent finding of nerve-oell bodies in & variety 
of lamellibranch adductors and retractors* appears 
to favour a nervous origin of the spontaneous 
musgole-aoction ials in preperationg where the 
nerves leading to the muscle have been cut. If this 
be the case, then (to give both phasic and tonio 
responses) either the muscle fibres themselves would 
have to be doubly innervated or the 
neurones would have io be in synaptic relation with 
two types of motor nerve. Experiments designed to 
block selectively the excitatory action of poemble 
peripheral nerve elements have so far not given con- 
clusive results. Therefore, the question whether tonic 
sotivity m lamellibranoh muscles is neurogenic or 
myogenio remains open. 

Considering the evidence at present available, it 
appears that smooth and spirally stristed leme lli- 
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branch muscles maintain a certain level of tension 
all the time due to the activity of a peripheral auto- 
matic (neurogenio or myogenic) system which works 
by successive activation of limited areas. U: this 
spontaneously maintained tonio level, phaaio 
contractions oan be i via a system 
which involves activation of large parte of the muscle 
and is under central nervous control’. Oo-ordination 
of the numerous small muscle unita is presumably 
made possible by the very rich nerve supply found 
n An 
additional measure of: nervous control might be 
rovided by the action of inhibitory nerves’. But 
it has yet to be decided whether lamellibranch 
muscles are directly innervated by excitatory and 
inhibitory nerves or whether such nerves act via & 
peripheral ganglionic plexus. 

I wish to thank Prof. B. Katz for criticiam of 
the draft, Prof. J. J. Pritchard for much valuable 
discusion, and Prof. R. A. R. Greeson for his oon- 
tinued. helpful interest. The electrical apparatus was 
purchased in part by & grant from the Royal Society. 


J. Lowy 
Department of Zoology, 
The Queen’s University, re 
Belfast. 

Twarog, B. ML, J. Cell. and Comp. Pkytiol., 44, 141 (19054). 
* Barnes, G H., J. Esp. Biol., 68, 158 (1065) 
‘Lowy, J, J. B 
5 Lowy, J., J. Physiol., 184, 100 (1964). 
* Bowden, J., and Lowy, J., following communication. 


Innervation 


OxLv two authors claim to have shown the minute 
innervation of lamellibranch musecle^*. In 1888 
Galearzi! demonstrated the presence of an extremely 
rich intramuscular nerve plexus in the Mytilus 
adductor; but his work has hitherto bean over- 
looked. He used the well-known formic &oid-gold 
chloride techni to show how large nerve bundles 
divided and ivided to form branches which for 
the most part ran parallel to the muscle fibres. From 
these nerves arose numerous flher branches, some of 
which ran towards muscle fibres, while others 
anastomosed freely to form & complex network. In 
addition to nerves, Galeazri also reported the 
existence of & large number of nerve-oell bodies. 

Bruch’, using a Golgi technique, has reported the 

of motor end-plates in the spirally striated 
fibres of Anodonta. He maintained that these 
structures were easentially similar to those found m 
vertebrate skeletal muscle and differed from them 
mainly in being orientated at right angles to the 
long axes of the fibres. He was unable to obtain any 
nerve steining in the smooth part of the same muscle. 
Neither he nor & number of other workers*-* has 
made any mention of the presence of narve-oell bodies. 

In an attempt to oo the above obgervations, 
a very large number of metallic impregnation and 
methylene blue techniques was tested. With the 
Ranvier gold chloride method it at Spare to 
demonstrate fine nerves, ending in i 
radial pallial muscles of Pecten and Ohlomys and in 
the aiphonal retractor muscles of Mya arenaria ; but 
the resulta were never really satisfactory. Methylene 
blue was found to be excellent for tracing the course 
. of the large nerves, but useless for showing details, of 

innervation. With the other methods, no nerve 
elements cofild be stained. In view of the probable 
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Fig. 2. Stained by the Koelle method (x 125). a, Multi 
nerve-oel] bodies from the anterior byswal retractor m 


of L pihus 825); b, nerve ending from nepre irunk 
oC raa a a a at are (x 309): aces plato 
pesterioe Ansedonia adduotor ( X 375) 


cholinergio nature of the Jamellibranch neuro- 
muscular system‘, histochemical methods for local- 
izing cholinesterase were therefore tried. 

With the myristoyloholine techni 7, nerve-oell 
bodies can be seen in all the 
so far examined ; but the precipitate is too coarse to 
show the finer nerves. On the other hand, the Koelle 
method?’ gives excellent staining and reveals & nerve 


lexus corresponding closely to that described by 
Galak (Fig. 2a, and o; and Fig. 80). This 
intrinsio nervous system is present not only in 
smooth adductors and retractors, but aleo in the 
spirally striated adductors. In addition, it is possible 
to demonstrate nerve endings with the Koelle 
method; but no structures like the ‘motor end-platee' 
figured by Bruch! have yet been seen. Our work ie 
still in progress and at present it is only possible to 
state that endings which arise from the larger nerves, 
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as well ag from the finest branches of the plexus 
i eae Gere ee 3a and b). 
Bowpmast 
J. Lowy 
Departments of Anatomy and Zoology, 
niversity. 


AZETIDINE-2-CARBOXYLIC ACID : 
A NEW CONSTITUENT OF 
PLANTS 


By Dr. L. FOWDEN 
Untversity College, London, and Cornell Untversity, 
id Ithaca, N.Y. 


recent years several new amino- and imino-acids 
have been encountered in and, in many 


1, A. further has been found in 
Ooneallaria majalis L. (lily-of-the-valley). Two- 
lirectional paper chroma (phenol: butanol 


1oetio acid) of leaf extracta, prepared using 70 per 


in 
plante. This new substance termed Z) had 
an Ep value of 0-80—0.-84 in phenol-ammonia, and 
moved at & rate similar to threonine and glutamio 
zoid in n-butanol-acetic acid. è 

By ion-exchange column chroma phy (‘Zeocarb’ 
215^ 0- ‘15 N dmmonia displacement) and ent 
oaper chromatography on washed Whatman No. 8 
Uter paper, 250 mgm. of Z were isolated from 1- 8 kgm. 
of fresh, mature Convallaria leaves. Three 
izations from 95 per.oent methanol yielded % as a 
white solid, with an elementary analysis of O, 47-6 ; 
ree 6-82; N, 18-4; O (by difference), 32.2. This 

ximated to the analysis calculated for 

Ü NO)» namely, O, 47-683; H, 6:93; N, 18-86; 
2, 81-68. Barger’s method showed that the molecular 
weight of Z was approximately 100, indicating that 
+ is 1 in the provisional formula. 

Assuming the formula OHNO, and that the 
icing ee ee ee 
«mino- or imino-group, the only type of -chain 
sompounds compatible with the tuxodla- wodd 
ntem either a C=O or a C—N. Z, however, did 
aot show any of the typical reactions associated with 
such structures, being unaffected by catalytic hydro- 
xenation or ozonolysis. Alternatively, cyclic structures 
would satisfy the formula. One of the possibilitics, 
azetidine-2-carboxylic acid : 
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might be to possess all the properties determ- 
ined for Although no account of this cyclic 


imino-aoid ‘appears in the literature, the parent 

und, axetidine, is known, and is stable under 
conditions of alkaline hydrolysis, but is unstable to 
acid hydrolysis. Hydrolysis of azetidine with aqueous 
hydrochloric acid yields two producta, a-amino-y- 
hydroxy-propane, and «-amino-y-chloro-propane, by 
ring Baut end starnltanboua adartion of either water 
or hydrochloric acid’, 

Z was stable to alkaline hydrolysis (5 N barium 
hydroxide solution for 24 hr. at 100°), but was oom- 
p decomposed by 6 N hydrochlorig acid at 100° 
for 24 hr., yielding three ninhydrin-reactive products. 
The major product was always inseparable from homo- 
serine on paper chromatograms, irrespective of the five 
solvente used ; the other two producta first appeared 
as yellow spots after ninhydrin development, later 
changing colour through brown to a bluish-purple. 
These two compounds were first thought to be 
unsaturated since they could be converted by catalytio 
hydrogenation to substances inseparable from y- 
amino- and «-amino-butyrio acids on chromatograms ; 
but evidence now existe suggesting that they were 
a-chloro-y-emino- and -y-chloro-a-amino-butytio acids 
respectively. Tega of both compounds with 
concentrated ammonia solutions yielded «.y-diamimo- 
butyrio acid. By comparison with the known mode 
of hydrochloric acid fissure of azetidine, the primary 
ee of hydrochloric acid hydrolysis of Z are 

those that would be expected to arise from aretidine- 
2-carboxylic acid by addition of water or hydro- 
chloric acid after splitting of the ring in either the 
1:2or 1:4 positions. The fourth possible product, 
p cem a E e 
nized. Extra support is available in that the nature 
oe pera ee oe A 
used. Homoserine, ae would be expected, 
formed whan eithar 3 N eulphuris cid, 3 N nitmo acid 
or 70 per oent hydriodic acid replaced hydrochloric 
acid, but the additional products were characteristic 
of the acid used. Since hydrogen iodide is & strong 
reducing agent, «- and -+y-amino-butyrio acids appeared, 
together with homoserine, as direct products of ring 
fissure. The suggested transformations following soid 
us dun. ee 
scheme (p. $48 

Z, Tce proline: e ui dienes. leu ‘salvar wall 
sodium nitroprusside in 10 per oent acetaldehyde 
solution in the of sodium carbonate*. This 
test is reco as specific for secondary amines, 
and, under the test oonditions used, was not 
given by a number of -amino-acids tested simultan- 


The identity of Z as azetidine-2-carboxylic acid has 
been confirmed comparison with synthetio 
material. This was prepared by two methods. In 
the first method ~-ammo-butyric acid was brominated 
to a-bromo-y-amino-butyrio acid, which was then 
reftuxed for 10 min. with 0-5 N barium hydroxide 
solution to remove hydrogen bromide and effect ring 
closure. The alternative synthesis was based on that 
published for proline‘. LDigmino-butyrio acid mono- 
hydrochloride, kindly supplied by Welloome Research 
Laboratories, was first converted to 
a-chloro-y-amino-butyric acid, and ring closure again 
ing barium hydroxide to remove hydrogen 
of the first synthesis would 
be the di-form of aretidine-2-carboxylic acid, whereas, 
by comparison with the proline synthesis, optical 
activity could be retained with inversion Sf 


4 





348 NATURE August 20, 1955 vou 176 
à hydropanato 
1:2 HOl HN. OH,.CH,.0H(G).COOH ? Ee Otis OH,.000HR 
y-umino-a-ohloro-butyrio o add 
add 
NH, H,N.OH,. OH(WH;).0OOH 
a, y-diamino- and 
100°, 6 hr. 








CL.OH,.OH,.CH(MH,).OOOH ? 
y-ohloto-a-amino-butyrio 


——— CH, OH, OH(NH4).DDOH 
a-amino-butyrio acid 


Adam 
#HO.CH,.CH,. .000H 
addition 
OH, 
t SY HB0, ad HO0.0H,.0H,.OH(YH4).000H 
000H CAE ENO, hydro + 
xX d oon unidentified ninhydrin Jj 
HO.OH4, 0H, OH(XH,).DOOH 
: EN. OH. 0H.. 000H 
70% HI and 
a oe sea 
COHOTB4).000. 
a-amtno- acid 


tion in the second method of preparation. The 
samples of synthetic axzetidine-2-carboxylio acid 
showed the same ninhydrin colour responses as Z, 
and were inseparable from it on phenol, butanol 
acetic acid and oollidine-tatidine chromatograms. 
The synthetic oompounds were also cleaved on acid 
hydrolysis in identical ways to Z. Finally, the infra- 
red absorption spectrum of Z was identical with that 
of the synthetic material Prepared from /-diamino- 
butyric acid (Fig. 1). 


100 
Rm x 
| ü 
E j F 5 
2 
1 0 10 14 
Wave-length (m) 

1. Infra-red absorption spectra of 1 muls of azetidine- 

Fx pee nn MS Absorption at were-lengths 

of 3-48, 3-58, 6 86 and 7-27 « are largely table to the nufol 


. This finding of azetidine-2-oarboxylio acid has 
extended the types of cyclio nitrogen compounds 
known to occur m plants, for simple four-membered 
ring systems based on aretidine have not previously 
been recorded. The existence in planta of this lower 
analogue of proline follows closely upon the recent 
discovery in plants of the higher analogue of proline, 

pipeoohDo acid. . 

The latter part of this work haa been carried out 
in the laboratories of Prof. F. C. Steward, whose 
ready co-operation is gratefully acknowledged, during 
the tenure of a Rockefeller Foundation Fellowahrp. 
A fuller account of the investigation will be published 
elsewhere & a later date. - [May 23 


Note (June 17). Since this manuscript was pre- 
n ee beer A T Virtanen and P. 
has been published (Acta Chem. Soand., 9, 


551; 1955), m the isolation of a new nitro- 


certainly the same as the substance Z described 
above. All the experimental data oited for I by 
Virtanen, with the exception of a molecular weight 
determination of 808, support the idea that I is in 
fact azetidine-2-carboxylic acid. Virtanen, however 
conchided that I had the structure: 


000H — 
OH, NE bron, 


ls, 
H000- Inr ` k 
"do 


although no comparison with synthetic material wa: 
made. It would appear that this structure we 
dictated largely by the resulte of elementary &nalysir 
and molecular weight determinations. 

Virtanen also described & compound (called II) 
which arose after hydrochloric acid hydrolysis of I 
and he has ascribed a complex, unorthodox formul: 
to this d without rting evidence 
Compound II (stated to have an analysi 
of O,H,0,N.HOl) would seem to be more simply 
explained as a chloraminobutyric acid; IL appears 
in fact, to have. the same chroma phic propertie 
as the «-chloro-y-ammo-butyric acid described above 
which gave y-amino-butyrio acid on reduction. 

PN S, rapi Br twr 7 be J. K, Asa, Aose 
* Howard, O. H., and Marckwakl, W., Ber., 8$, 2031 (1999). 
"Regi F., “Bpob Toste” (LO “Organio Applioaiions”, p. 180 (Hisovior 


^ Hamnflton, P. B., J. Piol. Chem., 198, 587 (1068). 
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LETTERS TO THE EDITORS 
The Editors do not hold thentselves responsible 
for optnions expressed by thew correspondents. 
No notice is taken of anonymous comemamntoations 


A 


Instability of the Earth’s Axis 


Ix connexion with the theory of the instability of 
ihe earth’s axis of rotation!, it may be worth pointing 
m that, besides the evidence from fossil magnetism, 

dr pad that independent biological confirmation 
be found of the occurrence of major latrtude 
dando in the past history of the earth. 

However the climate may have changed in the 
yeast, it is certam that the seasonal variation in 
ength of day at any pamona latitude must always 
iave been the same ; ver warm the arctic winter 
nay have been, it was always dark. 8moe photo- 
syntheas is le only in daylight, there must 
always have a cheok to plant growth at high 
atitudes during the winter, whatever the 
are, and this will have left its mark in the form of 
wnual growth rings .in trees and other perennial 
jante. If plant fossils showmg continuous growth 
without well-defined annual rings or other signs of a 
vinter check could be found at the present time at 
ugher latitudes, that would be good evidence of past 
atrtude changes, for contmuous growth without an 
anual wmter check can never have been possible 
ar outside tropical latitudes. : 

O: B. GoopHarr 
Jniversity Museum of Zoology, 
Cambridge. 


Gold, T., N«twre, 175, 526 (1055). 


Tum poesibility that changes have occurred during 
ihe past in the position of the earth's axis of rotation, 
‘elative to present surface features, is of great interest 
o all students of fossil plante. It has long been clear 
hat the geological evidence of former vegetation 
hows that the lands around the Arotio Sea bore an 
imple covering of plante during & long period, prob- 
ibly from Devonian to Tertiary times. This vegeta- 
ion included many large trees and was very different 
rom the scanty flora of those regions living to-day. 
from other areas, such as South Afrioa, India and 
\ustralia, there is evidence of glacial conditions 
seociated with relatively small flora. 

Hitherto, abnost all palwobotanista of the past 
wenty years have p a ee of oon- 
inental drift as bemg lanation 
f all the observed facts, in ells Y ane objections 
requently raised to this theory. The new views 
ummarized by Mr. T. Gold: will stimulate om re. 
xamination of the palmobotanical evidence: 

The use of fomml plants as testa of past climates 
as been under pondidaration for many years by many 
avestigators, especially by Seward. The interpreta- 
ion of the evidence is by no means easy, ainoe the 
actors of ture, rainfall, length of day and 
atensity of t are involved. The signifloance of 
Towth rings m the stems of woody plants found in 
petrified condition has been discussed by Gothan, 
inteva and others; but there is a great laok of 
2formation about the stems of coniferous and other 
lante from the older rooks of high latitudes. Well- 
uarked growth rings were present m trees of Mesozaio 
ge from the arctic regions; but we should lke to 
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know whether they also occurred in trees of the same 
area during the Upper Devonian and Carboniferous 
periods. At this tme the gymnospermous trees from 
Europe and North America showed little or no signs 
of & seasonal cessation of growth, whereas those from 
South Africa, India and Australia have very oon- 
spicuous growth rings. A specimen of petrified wood 
from the Antarctic Oontment was described by 
Seward, in the report of the Scott expedition’, as 
showing annual rmgs; but these were much lees 
conspicyous than those in somewhat similar wood 
from South Afrioa. 

There can be little doubt that the climatic changes, 
of which both rocks and fossils provide evidence, 
were of great mmportanoe in relation to the evolution 
of planta, and consequently to the past history of 
terrestrial anonals. If geophysical research can 
establish how these changes came about, an important 
contribution to biology will be made. 


H. HaxmSHAW THOMAS 
Botany School, 
Cambridge. 
1 Gol, T., Nature, 178, 526 (1055). 
? British Anterctic (Terra Nowa) Fapedition, 1910, 1, 17 (1914). 


Reactions of Herring Larva to Light: a 
Mechanism of Vertical Migration 


Durma the course of studies on the reactions of 
fish to light the opportunity arose for observing the 
behaviour of herring larve, Olupea harengus (Linn.). 
Initial observations were made on larva m shallow 
dishes illuminated from below by diffuse light. Each 
larva was dark-adapted and then observed for fifteen 
minutes at different light intensities, the total time 
spent moving in this period being recorded aa & 
measure of its activity. The larve exhibited a 


‘positive photo-orthokinesis', their activity being pro- 


portional to the hght intensity between two limita. 
The lower threshold for the kinesis was about 
20 metre-candles, the larva bemg active for 20 per 
cent of the time below this intensity (down to at 
least 0-8 m.c.). At higher intensities, activity ın- 
creased to a maximum at 4,000 m.o. when larvae 
were active for 35 per cent of the total tune; still 
higher intensities ( to 65,000 m.o.) did not 
wii phe EN IN When a light was shone 
at the aide of the dish, larve swam directly towards 
it, showing & positive phototexis. 

Later were carried out in a tall glass 
cylinder illuminated by diffuse light from above. 
Inactive larve sank head first weighted by their 
yolk-saca; active larve swam directly upwards 
‘standing on ther tails’ or maintained their mid- 
water level, swimming horizontally. Very little 
swimming was observed at inclinations between these 
planes iniba to five days old at 7-5° C., although 
the behaviour older larves became more variable. 
Tune spent swimming homzontally, vertically, and 
the distance swum vertically were recorded during 
each observation period. The positive photo-ortho- 
kinesis persisted in this apparatus. At lower light 
intensrties (down to 3 m.c.) and also in red light 
(above 6500 A.) the larve swam only vertically 
upwards when active or sank passively. After a 


‘period in the dark, larvæ were always found in mid- 


water, so that they would appear to be active in 
total darkness, activity "probably being Ét the basal 
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Per ceni of tota Jactivity spent swimming ver&oally 





10 10" 10 10* 10* 
Light intensity (mstre-ceandiea) 


Wig. L Relation of In orientation to 
hango light intensity for 


level observed at lower light intensities. At higher 
intensities (above 100 m.o.) larvm also swam hor- 
ronbally for part of the time active, this horizontal 
component increasing, with the kinesis, 
finally increasing at the expense of the vertical 
component. The degree of change in orientation 


and is directly related to the light intensity aa 
shown (Fig. 1). 

Since the change im orientation is definite, being 
at 90? to the light, it is assumed that the phototactic 
orientation is replaced by a dorsal light reaction at 
higher intensities. A dorsal light reaction has been 
demonstrated in several fish, and von Holst! has 
related the strength of this reaction to light intensity. 

The reactions to light described flt the herring 
larva well for its environment. The larva is actrve in 
total darkness; this activity may be. random, or 
vertically orientated as observed at lower light in- 
tensities ; m the latter oase it would be necessary to 
postulate a negative geotexiat i PEED Mo DEY 
phototaxis. The larva hatches fram ita demersal 
at low light mtenaities ; activity directed. vertically 

either by a photo- or geo-taxis would. take 

larva towards the surface and higher light 
intensities. Onoe past a oertain SRA 
larva will swim for & longer time an 
a horizontal direction. This insrodéo in the horizontal 
component will continue until the vertical 
just compensates for passive sinking. Cushing* has 
suggested that the pattern of vertical mugration 
consists of four parte; all four would be completed 
by the mechanism described, exoept that ‘midnight 
sinking’ would not occur if a negative geotaxis does 
indeed. exist. 

It ia of considerable interest that such a mechantam 
of migration has recently been desaribed by Harris‘ 
for & pond-living crustacean, Daphnia magna, 
although it would appear that the dorsal lght 
reaction is of an all-or-none character in D. magna, 
as opposed to the finer mechaniam of constant 
correction for ainkmg in the herring larva. The 
occurrence ef similar mechgniams of depth control 
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in planktonio animals so widely separated phylo. 
genetically suggests that this type of behaviour may 
be of fairly widespread occurrence in the planktor 


community. ‘ 
We wish to acknowledge our indebtedness to Mr 


'G. C. Bolster for very kmdly supplying the herring 


larvæ. 
d P. M. J. WoopHaAD 
, À. D. WoopHmap- 
Fisheries Laboratory, i 
Lowestoft. 
Sue 
t G. 8., and Gunn, D. L., “The Orientation of Animals” 
13% ( 7 1940). 
1 Holst, H. von, Symp. Boo. Hep. Biol, 4, 145 (1950). 
* Cushing, D. H, Biol. Re., 8, 158 (1961). ^ 


t Harris, J. H., Quart. J. Micro. Soi., 94, 637 (1953). É 2 


Rate of Milk Secretion with Increasing 
Interval between Milking 


Tun belief that the rate of milk secretion declines 
with time durmg the interval between suooessive 

is based on an obeerved increase from thrioe 
daily and a decrease from once daily over 
normal twice daily milkings, and on Hdwards’s' 
caloulations of secretion-rates in milking intervals 
of different length. Turner’ recently questioned 
Edwards's conolusions on the grounds of the re- 
greesion of residual on total milk yield and suggested 
that the secretion-rate does not decrease until after 
twenty hours. Oe COMME ee 
and Dodd* claim to have re-established that milk 
secretion rate does decrease with time. 

Work on the problem has been undertaken at 
Ruakura m view of the fact that past resulta have 
been confused by a failure to hold constant the 
amount of readual milk, and further by the a priori 
belief.that the length of the interval preceding eaah 
experimental interval may influence the measured 
secretion-rate. 

In these Ruakura experiments, the measurement 
of secretion-rate per se has been aimed at by removal 
of residual milk with 10 LU. of ‘Pitoom' and by an 
experimental which also eliminated any 
possible effect of the precedmg interval. In addition, 
the design haa permitted the measurement of pre- 


bas been used, an example 
of which follows, the intervals used bemg 4, 8, 12, 16, 
20 and 24 hr. : 


SPD. > 


experi: 
mental intervals. It should be noted that the fina 
redult of any one square represents an aggregate oi 
gix OOWB. "TES deelgu haa the disadvantage that aboulc 
the feed supply or the ‘Pitocin’ have an undue effect 
on milk secretion, or should there be a ocarry-ovel 
effect of preceding interval through the intervening 
twelve-hour interval, the result of any one anima. 
may not be considered individually. 
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Fig. 1 


Four trials have been carried out involving in each 
sae six cows and using the design outlmed above. 
In the first two trials the same srx animale (second 
calvers) were used, the first being carried out when 
the animals averaged sixty-two days in milk, the 
second when 112 days in milk. The third and fourth 
trials involved a further twelve animals of varying 
agea averaging 185 days post partum. 

Fig. 1 illustrates the type of result obtained 
(Trial 4j. The other three experiments gave similar 
results. Both milk and fat seoretion-rates showed 
che pp ee veer 20-24 hr. 

It is clear that up to an interval of approximately 
twenty hours i milk nor fat seoretion-rate 
decreased with increasing interval between milkings. 
The effect of an increase in length of the interval 

the tal interval was not clear-cut, 
bad & deleterious effect on rate of milk secretion and 
a beneficial effect on rate of fat secretion. Thus, 
the significant decrease obtained by Bailey e£ al. may 
be attributed, not to a direct pressure effect of 
moreasing amount of milk in the udder, but to either 


or both of the two factors present in the Shinfleld | 


and eliminated m the Ruakura experi- 
ment, namely, the effect of an increasing amount 


of reaudual milk and/or an increasing length df the ^ 


preceding interval. 

The significance of this conclusion in regard-to the 
practices of milking at equal intervals and of milking 
three times a day is bound up with the action of 
theee other two factors. So far as twice-daily i 
ig concerned, it may be suggested that 
intervals, of a length indicated by the results 

sok as thi Godid be amployed sth as 
fear of a decrease in milk secretion due to direct 
pressure effects. A preliminary fleld trial at Ruakura 
using eight sets of identical twin cattle split between 
a 12-12 and 16-8 hourly milking regime and now 
n the final stages of lactation supports this conten- 
ion, Similarly, observed moreases with three times a 
jay milking may not be the result of assumed re- 
luction in udder pressure. Rether, the indications 
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Both the Shinfleld experiment and work at Ruakura 
indicate that such may be the case. 
Gurux M. Errrorr* 
Pmrzg J. BRUMBY 
Ruskure Animal Research Station, 
Hamilton, New Zealand. 
* Present address: Untverzity of Reading. 
1 Edwards, J., J. Agrie. Soi, 40 (1960). 
*Tumer, H. G., Avat. J. Asio. Bæ., 4, 118 (1963). 
, and Dodd, F. H., Watwre, 178, 404 


saat {ve Cough, P. 


Site of Phosphorus’ Absorption in the Sheep 


THOUGH several pare deal with phosphorus 
upteke by the various ions of the gastro-mtestinal 
tract of the sheep, they do not compare the absorption 
of added physiological amounta of phosphorus from 
normal ingesta in these organs. To satisfy this 
sheep were allowed to graze normally 
until approximately four hours before being 
anesthetized. The organ under investigation was 
A S d E 
apipi ee a a 
it. Blood samples were taken, at intervals, 
from the et Jugular vum, and the pluma aemod for 
cer M ODE counter. 
The ph ows the level of plasma 
wie graph (ig. 1) hows ho m dose, plotted 
against time. The term unit dose refera to a dose 
of 66-7 litre of organ volume. This 
rumen. doce of 1 mo. Doses were aiosisted ace 
organ volumes taken from Sison’. 


Uptake (mofml. x 10 per unit dose) 








T— —r— —1— —1 
" » n» 45 n A » Mà *» wv» MW 
Minutes after injection 


Xu. 1 
The curves show that the absorption by the rumen, 
omagum, duodenum, colon and the cwcum are of the 
same order of magnitude. The a tl, er 
Suds hs eek ea ee eee 
By contrast, Eiaa Une ence carci 
ten times, and that by the abomasum one hundred 
times, greater. 
The similarity of the figures for organs other than 


the ileum and abomasum suggests that the mechaniam 


involved is one of simple exchange as distinct from 
true absorption by the latter. 
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The suggestion by Pathasarathy* that absorption 
occurs from the omasum is not supported by these 


This work is continuing and will be ried in full, 
elsewhere. PES ve j 
J Evan WxaragT 
Wallaceville Animal Research Station, 
Private Bag, 
Wellmgton, New Zealand. 
March 1. 


! Boarishrick, B., and Hwer, T. E, Biochem. J., 49, 70 (1081). 
«ar woo Du Garton, G- A., and Phillipson, A. T., Bicohem. J., 


Plant Growth on 'Fly Ash' 

Taa difficulties of the satisfactory disposal of 
the pulverized fuel waste from power station boilers, 
often referred to as fly aah, 18 world wide, In Britain’ 
the problem is particularly acute, especially where 
agricultural land is used for ita disposal’, The present 
findings are the result of an intensive study of crop 
problems which are likely to be encountered when 
attempts are made to revegetate areas of agricultural 
importance which have become contaminated with 
this waste product. 

Prelimmary fleld-obeervation had suggested that 
the ash might contain certain substances which 
seriously retard the growth of plants. Indeed, the 
common weeds which rapidly establish themselves 
on other industrial wastes seem unable to colonize 
this etait ret probably three exceptions, the 
most su being the chenopodiaceous plant 
Atriplex hastita var. deltoidea (hastate orache). This 
plant ickly forms practically pure stands on the 

when other weeds and rough grasses are cam- 
pletely excluded. It seems, therefore, that the proper- 
ties of the aah which seriously affect the normal 
hysiology of most plants are resisted by Atriplex. 
Thee circumstances would appear to afford an oppor- 
tunity for further contributions to our knowledge of 
the physiology and autecology of raderal planta, and 
at the same time to produce valuable information on 
the plant/ash nutrient relationships. 

Chermoal analyses of the main constituents of the 
fly ash are periodically published by the Central 
Electricity Authority ; but as yet no attempt seams 
to have been made to examine its plant nutrient 
Dun qe Copperas wath toe of a normal soil. 

tailed phic analysis of the ash and a 
typical soul, made for us by the Macaulay 
Institute, together with our own exhaustive analytical 
studies, mdicate that alummium, manganese, iron 
and nickel only are present in quantities toxic to 
plants. Other potential toxins present, for example, 
mine, cobalt, chromium and titanium, at first sus- 
pected, in all probability exist in harmless quantities. 
Of the major plant nutrients, nitrogen alone appears 
deficient, forming some 0-04 per cent of the oven- 
dred ash. 

Sand culture experimenta with barley using the 
following levels of toxic metals: aluminium, 8 meq., 
manganese, 8 meq., nickel, 1 meq., and iron, 1 meq., 
in one litre of ordmary culture solution, smgly 
and in all combinations, produced the followmg 
symptoms » 
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Almmininm ; stunting. Jack of tlering; purplish tint stems; 
erect pointed leaves wi Brown brittle tipa and dis baok i 

Manganese: slight stunting; leaves with brown tips and die back 
and dark brown «potting on the lamina later coalescing as brown 


Mickel: plants severely stunted and chlorotic; leaves with white 
necroio areas beginning in the middle of the leaf and causing its 
collapse. à 
Iron: Slighs purplish tini, otherwise 
combinations 


as control. 
Motals in en 


produoed Pith oboe de 

Barley grown on ash to whioh a full culture solution 
had been added developed symptoms identical with 
those produced in the sand culture which oontained 
manganese and aluminium. No nickel symptoms 
were produced. On the other hand, Airiplen grew 
normally in sand culture oontaining aluminium, 
manganese and iron at toxo levels, but was severely 
stunted and chlorotic when nickel was added. 

In another series of culture experiments, a number 
of plants were grown in an ash/oulture medium. 
fhe planta gelécted have been shown by Hewitt! to 
be sensitive indicators of toxic levels of aluminium 
and manganese alone or in combination. In all oases 
the ash induced symptoms comparable to those 
described by Hewitt. ° These were confirmed 
by tissue analyses. Planta grown on aah always 
showed an excess uptake of manganese and aluminium 
as compared with the controls. 

Water-culture experiments using different levels of 
nitrogen have shown that Atriplex, in contrast to 
crop plante, can tolerate low levels of nitrogen without 
effect on itg normal growth. 

We thank Dr. E. J. Hewitt, of Long Ashton, for 
his help, and the Central Electricity Authority for 
providing facilties for fleld-studies. A fuller account 
will be published elsewhere. 


W. J. Rums 
, Q. H. Bonar 
Botany Department, s 
Univeraity, Birmingham. 
June 4. 


1 Rees, W. J., and Bkrlding, A. D., Agriculture, &9, 586 (1953). 
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: CEstrus in Zebu Cattle in Uganda 

Dona investigations into the possibility of 
artificial insemination of indigenous Zebu-and Nganda 
cattle with homologous semen obtained by electrical 
stimulation, the cestrous cycles of an experimental 
group of heifers have been rmined, using marked» 
vasectomized bulls. The animals have been exammed 
for evidence of service at 0700 and 1900 hr. local time. 
In two months, wstrus has been detected in five 
animals on fifteen occasions; but marking by the 
bull has never occurred on lees than two occasions. 
These were recorded as of 12 hours duration (0700— 
1900 hr., and vice versa). Based on this marking 
of the females, three heat periods lasted 12 hr., 
nine lasted 24 hr., two lasted 86 hr. and one lasted™ 
48 br. Of this total, six (40 per cent) were first 
recorded at 0700 hr. (commenced during darkness), 
and nine were first recorded at 1900 hr. ( 
durmg daylight) . 

More reoently, during obeervaiions of the habits of 
Zebu cattle, two cows have been obeerved in detail 
throughout oestrus, and these observations have 
helped to explain the above results. Our observations 
show that the cows are attractive to the bull for 
some hours before and after they are ready to accept 
service. Thus in one instance the bull detected the 
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ow 4 hr. 88 min. before she would &ooepi service, 
nd durmg the last 1 hr. 44 min. of thi period, 


xxteen a&tenipte to serve were made. One service’ 


nly was allowed; but the bull's mterest continued 
yr & further 9 hr. 87 min. In the second instance, 
be bull detected the cow 10 hr. 24 min. before 
ervice was allowed. The cow then permitted service 
wice m 16 min., and the bull continued to attempt 
ervioe for a further six hours ; in fact, serving the 
ow once again 2 hr. 12 min. after the preceding 
ervicea, when the cow was no longer truly receptive. 
These results are of interest, for they agree with 
ield-obeervations that African cattle owners may 

walk cows several miles ‘to the bull’, 
sut differ -from previous seoientiflo work in some 

The observations that while the 


sults are more in + with South African 
TOrkers*, who found mean duration of onset of 
astrus in indigenous Afrikander cows to be 7-46 hr. 
wange 0-24 hr.) and the average time of the dis- 


ppearance of œstrus 5.78 hr. (range 0-18 hr.). 
The ion of animals coming into ceetrus 


Ihe period of observation, 0600-0900 hr.). 
een reported that at the Messina Experiment 
tation in South Africa’, 90 per cent of œstrus oom- 
renoed between midnight and 0900 hr. This com- 
ares with 45-8 per oent in Kenya? for the identical 
ime. On the otber hand, in Bweden* it has been 
eported that 48 per cent of oestrus commenced during 
aylight and 57 per cent during darkness. 

The duration of œstrus in the above two observa- 
tions is very similar to that from Kenya’ 
nd shorter than that reported for Bouth Africa‘ 
J-88 hr., range 1-14 hr., indi Afrikander), or 
1 the Philippines’, where a mean of 13-3 hr. (range 
-5-22-4 hr.) was recorded for native cattle. 

There are marked climatic differences between 
mtebbe and the sites of the stations where the 
Mbservations referred to above were made. , The 
Himate at Entebbe (altitude 8,780 ft.) is very equable, 
rith a well-distributed rainfall (average 59 in.), and 
umidity frequently high due to the proximity of 
«ake Viotoria*. The latitude. of 0° 02’ N. gives little 
-ariation in length of daylight. 

It is hoped to extend and report these findings in 
irther detail at a later date. 

D. H L. RorLiriNBON 
«nimal Health Research Centre, 
Entebbe. 
March 17. 
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Reaction to Light of Iris-Chromatophores 


Emp workroom observations in this Sanctuary 
show that intensity of daylight controls reaction of 
chromato cella in irises of the male duck Netta 

(Wied.). A minor field characteristic 
of the male African pochard is the brilliant vermilion 
iris—e feature easily discernible with binoculars at 
up to about a hundred yards. The female’s irises are 
umber. 

T"rmed obeervatzon revealed, on taking the male 
from a lightproof box in a daylt workroom to the 
window : 


The radical reaction of chromatophores occurs 
simultaneously in various parta of the iris. When 
colour-change is apparently complete there remain 
pinpoints of ochre. The action commences before 
pupils have completely contracted. 

‘Further fleld-work is n Pere and laboratory 
examination of the eyes be carried out. Other 
members of Anatidae are bemg subjected to examina- 
tion. 

Enxmsr MrDDLEMIBS 

Rondevlei Bird Sanctuary, 

Prince George Drive, - 
Retreat, Cape, 
South Africe. 
March 16. fs 





Two New Mutations In the Syrian 
Hamster . 

Tas Syrian hamster, Mescoricetus auratus, intro- 
duced to the laboratory by Adler and Theodor! in 
1981, is a golden-brown rodent with pale cream belly 
fur and two characteristic’ throat flashes. Melanio 
pigment darkens the skin of the ears and is present 


— about the genitals in both sexes (in the region of the 


vulva and anus in females, and in the scrotum and 
spots on the prepuce in males). It 18 to be expected, 
as increasing numbers of hamsters are bred, that , 
mutant types will appear. This note records the 
occurrence of two new mutations. 

Oream (proposed symbol e). The cream is devoid 
of melanio pigmentation in tbe fur but retains the 
akin colouring preeent in the ears, genitals and hip- 
gland. The eyes are dark. The ooat colour is & rich 
creamy yellow, lighter on the belly than on the 
dorsum. Growth, viability and fertility are oom- 
parable to the normal. Reciprocal matings of cream x 
normal produced & normal F, and an F, segregation 
of 154 normal and 58 cream (yj = 0.020; P = 
0-5 — 0-3). An autosomal recessrve is apparently 
involved with normal penetrance and viability. 
The coat colour 


paler and de much later in the young 
animal, New-born animals display an annulus of 
pigment in the iris, olearly visible baneath the closed 
eyelids. ‘When the eyes open, the pupil possesses & 
ruby mien in most but dull lights. As adulta, the 
ears are faintly pigmented e the genitals are 


354 
usually flesh pink. Growth-rate, viability and 
fecundity are all subnormal. Adult size 18 reduced 
in both sexes and the males are frequently sterile. 
The F, of normal 6g x ruby-eye 99 are normal and 
an F, segregated into 220 normal and 35 ruby-eyed 
(y2 = 17.29; P < 0:001). There is a signrficant 
deficiency of ruby-eyed individuals for the sssumptrve 
inheritance of an autosomal receasive gens. Im- 
penetrance is conmdered improbable since the 
distinction between normal and ruby-eye is sharply 
defined ; there is no intergrading. 

The estimated viability of ruby-eye homozygotes is 
0-477 + 0-087 at the recording age of twenty-one 
days. The lowered viability could be the result of 
the interplay of several factors: (1) the perishing 
of some ru-bearing gametes; (2) the selectrve de- 
generation of some ruru fostuses (since these probably 
have impaired growth); (8) a greater proneness for 
ruru young to succumb during parturition; (4) 
selectrve cannibalism of ruru yotmg by the mother 
(again possible as a consequence of the impaired 
growth-rate). It may be remarked that no obviously 
inferior ruru young could be detected at birth; un- 
fortunately the mothers resent viciously the handling 
of new-born young, making detailed scrutiny hazard- 
ous for the litter. 

All new-born litters are examined as soon as 
posable after birth, thus (4) could be partitioned into 
(a) cannibalism prior to examination and (b) cannibal- 
19m later. The latter usually ocours within 1-3 days. 
Only this last factor oan be analysed with the present 
material. If selective cannibalism occurs, it is to be 
expected that in litters with no or little observed 
cannibahgm, the proportion of ruby-eye should 
approach more closely to a 3: 1 ratio. The pertment 
data are shown in Table 1. 


Tabl 1. NUMBER OF YOUNG EATEN PER LTTTER 














Total number of young tn litter with degrees of cannibalism or losses. 


To’ apply & test for heterogeneity, the five classes 
on the right were merged, tesulting in a x$ of 6:12; 
P = 0-20 — 0:10. The data clearly fal to sub- 
stantiate a olaim of selective cannibalsm of type 4b. 
The most favoured explanation is that of (2)-—a 
relatively greater propensity for ruru footuses to 
atrophy in face of tn uteri competition. 

Roy RoBINSON 

St. Stephen’s Road Nursery, 

Ealing, London, W.18. 
March 28. 
1 Adler, B., and Theodor, O., Proc. Roy. Sos., B, 108, 447 (1981). 


Chromosome Number of Human 
Cervix Uteri 


IN & recent review, Beatty! has shown much 
evidence in favour of the inoonstenoy of chromosome 
number in various somatic tissues of mammals, in- 
cluding man. Sachs’, however, did not observe any 
variation in the chromosome number of human ond 
some other mammalian endometrial tissues from a 
count of fifty nuclei in each case by using the squash, 
technique. Walker and Boothroyd’, umng & similar 
method, aptained wide variations in the chromosome 
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number in somstio tsue of mouse and to a lee 
extent in human endometrium; but when the 
employed the membrane and spinning technique® fc 
the same tissues, the variations were within a narro 
limit. Human endometrial tissues have also bee 
examined by me* and by Timonen*. Exoept Sacha 
we have found vanation of the chromosome numbe 
in human endometrium, although my resulta‘ agre 
more with those of Walker and Boothroyd? i 
showing & narrower range of variation than those ( 
Timonen’. Since the chromosome number of huma 
endometrium is a matter of controversy, I have bee 
studying the chromosome in the epithelium of nor 
neoplastic cervix uteri with an improved technique 
Preliminary results for chromosome counts from or 
hundred nuclei have been obtained. 

The distribution of the chromosome numbers i 
the present work ranges from 27 to 68 (Fig. 1 
Of 100 nuclei, four had the following hyperdiplo: 
numbers: 52, 56, 58 and 68 chromosomes, twent: 
eight nuclei had the normal diploid set, and tl 
remaining sixty-eight nuclei had subdiploid numbe: 
(fifty-seven of them had numbers ranging betwee 
40 and 47). The frequency distribution peak we 
found at the diploid number, but there was alt 
another lower peak at 42. 

Some error in counting have occurred owir 
to technical difficulties; but this has been min 
mized by various recent techniques. Hence 
must be concluded that variations oocur in tl 
chromosome number of normal gomatbio tissues of me 
and mammals. The reeulte obtained with somat 
tiasues by various workers! and in the present wo 
show that the same somatic tissue may have 
different chromosome number distribution in differe: 
cells at different times, and this will be more appare! 
when periodic regeneration and degeneration tak 
placet and mitotic abnormalities are not mfrequen 
In our study of human cervix tissue there is son 
indication of the existence of difference in the fr 

ency distribution of chromosome numbers 
diffarent patiente; further resulta will be necessa: 
to substantiate it. 
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I am indebted to Dr. B. P. Ray-Chaudhuri, of the 
University of Calcutta, for his initiation of the present 
study, and to Dr. Subodh Mitra, director of the 
Jhistaran]an Cancer Hospital, OCeleutta, for his 


interest. 
G. K. Mansa 


H. B., Genetios, 89, 110 (1054). 
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Experimentally Induced Twinning in Plants 


Ir is well known that characteristic changes in 
leaf-form and growth habit can be induced by treating 
shoot apices with synthetic growth substances. The 
question arises as to whether entire plant embryos 
bes Rape pis acoge er ee ee 
action of growth regulators. For this purpose the 
solutions must be applied in a suitable manner to the 
earliest embryo stages through the growing carpel 
walls, or it would be neceasary to remove the still 
vides a uo a OE uid 

proper influenoes. Both methods are difficult to 
apply and bave as yet proved unsatisfactory. 

These difficulties can be overcome by using 
especially suitable material, such as mature seeds of 
Bronthis hiemalis L. Bronthis, in common with 
several other spring-flowering planta, discharges ita 
seeds, which outwardly to be mature but 
which really oontein undifferentiated 
shaped embryos. The development Bf the aniy 
occurs betwten May and December in the seeds Iyi 
in the soill. Co , the stil very 
embryos in the freahly collected seeds can be exposed 
to the desired treatments. By successive removal of 
the embryos i 
stages of normal an 


which were begun in 1958 and 
which have been continued to date, were carried out 
in the foll manner. The freshly collected seeds 
were either for 12-14 hr. m solutions of 
the active substances ar were planted out in flower- 
pots in groups of a hundred each, and 50 0.0. of the 
solution was poured on. A 0:1 per cent solution of 
2,4-dichl acid caused almost 100 per 
anomalies (synootyly and pleioootyly 
of all degrees); this contrasts with only 0-37 per 
oent in untreated material’. In addition, there was 
always a certain percentage (3-8 ) of twinning. The 
normal rate of twinning in Eronis Memaks is 
eee ee The twins were almost 

ys fused at the base in varying degree and 
frequently showed cotyledon anomalies (Fig. 1). 
2,4,5-Trichlorophenoxyacetic acid and a-naphthalene 
acetic acid produced a similar effect within the same 
range of concentration. With lower solution oon- 
centrations (leas than 0-1 
anomalies decreased, while m the case of concentra- 
tions of more than 0-2 per cent lethal deformities 
moreased. 
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1-6. Erenthis kiemaka. (D, Twin seedling i (2 and 8) twin 
removed towards the 





tă and BO, I T (4-8) =p) knitted aon: 
x i 

4 developed embryo, {5 and 0) with two- 

tr a ( ). pear-ahaped 


«, apex; b 
> 9, Suspeneor 
In order to obtain information on the mechanism 
of twin origin, which is apparently the result of 
cleavage, various developmental were sub- 
jected to anatomical investigation. Fig. 2 shows a 
pair of twins removed from the seed in September. 
Here again both embryos are fused together at the 
root end. They originate fram a pear-shaped body 
(b), the shape of which suggests that it is the original 
embryo iteelf which has regenerated two new 
embryos. This assumption is strengthened by viewing 
a stil younger twin 88 can be obtained towards 
the end of June (Fig. 3). Where normally both 
primordial cotyledons would be expected (Fig. 4), 
two new embryo buds with three cotyledons each 
have developed. A longitudinal section of the same 
embryo shows the relationships in a still more clear- 
cut manner (Fig. 5). The original embryo has de- 


and the new oell divisions of the 
can be sean. However, the 
centrally located shoot apex is completely lackmg 
and, in place of both cotyledons, two new embryonic 
upper parts with apices and cotyledon primordia 
have formed. 
De et cadet Da theais may be advanced. The 
uiiflerentisted ambio, such as is present when 
icu c eee ae 
an ‘apical dominance’. The group of cells out of 
which the shoot apex later arises inhibits (either 
competitively or regulatively) the formation of further 
Theee ocells of the embryo apex are especially 
MEA to to be damaged due to the action of synthetic 
growth substances on the pear-shaped embryo. In 
this manner their influence disappears, and the cells 
which normally would give rise to the cotyledons 
grow into new stem tipe. 
Now we would on the besis of our know- 
that the regenerative 
formation of two new shoot apices would ocour rela- 
tively infrequently and that a slight precocity in the 
one would necessarily inhibit the formation of the 
other. Such is the case of the embryo in Fig. 0. 
In place of the one cotyledon an embryonic bud has 
arsen while, on the opposite mide, wheze the other 
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cotyledon would be expected, 
closely clustered nuolei suggest a short activity 
period. Embryos with one-sided regeneration 
were encountered in our material exceptionally 
frequently. This would tend to support our hypo- 


In this connexion we must refer to the results of 
Wardlaw and Cutter", When in the apical cone 
of is austriaca the positions of the youngest 
visible primordia or of the site of the next primordrum 
were partially isolated from the shoot apical oell by 
two wide tial incisions, buds instead of leaves 
are formed. E. Ball’ also obtained in Lupinus albus, 
after destroying the central portion of the shoot 
apex, one or two new apices by divisions of the 
second tunica layer in a flank position. Contrary to 
. the resulta of Wardlaw in ferns, we have not observed 
" the transformation of an already visible cotyledon 
primordium into a,new stem apex. 


c BaAzBARA HAOOIUBS 
Botanical Institute, 
University of Mainz. 
1 Haoctus, B., Plante, 41, 480 (1063). 
1 Haectus, B., Emporientia, 11, 140 (1965). 
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Displacement Activities in Fiddler Crabs 


pattern of an instinct other than the instinot(s) 
activated”, and, scoording to Bastook, Morris and 
Moynihan’, such activities would seam to take place 
in two quite different situations: ‘(1) Displacement 
activities may be performed by an animal in which 
two or more incompatible drives are strongly acti- 
vated. Each drive prevents the expression of the 
other(s). (2) Displacement activities may also be 
performed by an animal in which one drive is, at the 
same time, both activated and thwarted.” 

Displacement activities have been reported for 
various vertebrates, especially fish and birds. Morris’, 
for example, recently described the displacement 
activities of the zebra finch, Poephila guttata. 

To the best of my knowledge, no case of a displaoe- 
ment actrvity has yet been recorded for an inverte- 
brate. However, a recent study of the behaviour 
of the fiddler crabs (Uca app.) which oocupy the man- 

coast of 
"Momsmbique revealed a number of instanoes of 
displacement feeding. 

For normal feeding, male Uoa crabs use only 
their spooned minor oheliped,.the enlarged major 
oheliped bemg held at rest. With the minor oheliped, 
the crab sooops up from the ground a mixture of 
sand or mud and organic icles, which is then 
conveyed to the mouth. - mouthparts separate 
out the organic iolee until, eventually, enough 
sand has oo to form a pellet, which drops to 
the ground., The female crabs differ from the males 
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burrows from male intruders or being threatened by 
superior malea, and especially between bouts of 
actual fighting (in all of which activities the use of 
the major cheliped is involved), male crabe were 
sen to be feeding rather agitatedty. Such mdividuals 
appeared to be highly ‘nervous’, the scooping move- 
mente of their minor cheliped being far more frequent 
and far leas deliberate than those of normal feeding. 
During displacement feeding a negligible quantity of 
food seamed to reach the mouth—not suff- 
cient for any sand pellets to be formed. In the field 
it was noticed that the majority of individuals of all 
Females are, generally i rather timid, for— 
E major iped—they are ill-equrpped 
or fighting. If threatened by a male, they can 
usually manage to escape by scurrying off to dis- 
appear down their burrows; that is, in such a case, 
only their escape-drive 18 stimulated, so that no tense 
conflict of drives ia involved, and, henoe, no dis- 
placement activity is produced. 

(2) Displacement activities due to the simultaneous 
activation and thwarting of the same drive were 
observed in U. marionis, U. urvillei, U. annulipes 
and U. chlorophthalmus, during their ive 
mating seasons. This type of displacemient feeding 
was -particularly noticeable in U. marionis and 
U. urvillei, for these species were observed when 
their breedmg season was far advanced. U. annulipes 


only occasionally. Generally speaking, during 
breeding season, the approach of a female frequ 
stimulated a male, causing, him to beckon with his 
major cheliped several times in quick succeasion, in 
& manner characteristic of his ies. In U. marionis 
males, especially, such ip display often ap- 
peared to become very imtanse, with each beakoning 
individual standing on the very tipa of his ambu- 
latories and running a short distance to the left and 
then to the nght, repeatedly, between individual 
beckoning movements. Frequently a female would 
appear to respond to such display by leading the 
male to her burrow and, perhaps, by allowing the 
male to stroke her Now and agam, how- 
ever, the display ofa male crab was ignored by the 
female, who either continued to feed quite normally 
or disappeared temporarily down her burrow. In 
such & oase, if the thwarted male were sufficiently 
aroused sexually, he would ently begin to show 
displacement feeding, until the female concerned took 
notioe of him, either by stopping her feeding or by 
reappearing fram her burrow, or until, perhaps, the 
ges of another female distracted his attention. 

us, periods of displacement activity were often 
periods of intense courtship 


lay. 
dor laboratory conditions, displaoement feeding 
was observed in U. inversa. In the field, the burrows 
of this species are rather widely spaced, with the 
result that ing over the ownership of territories 
is unnecessary, and, therefore, relatrvely rare. Hence, 


found alternating wi 
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lisplacement activities are also at a minimum. How- 
wer, it appeared that several U. inversa indrviduals, 
»nfined io a terrarium too small for their number, 
ame unnaturally aggressive towards one another. 
Jf these, one female was seen to be performing dis- 
Xaoement feeding—the one and only case of a dis- 
jlacement activity observed in this particular species. 
[he female concerned appeared to be trapped in 
« corner, away from her burrow, and completely 
rurrounded by four males. She ran about nervously, 
rying unsuccesafully to make her eecape, and evon 
sttempted to climb the vertical sides of the terrarium, 
‘alling down again and again. Finally, she began to 
‘eed, in & highly ‘nervous’ fashion, and, since her 
shelipeds appeared to be scooping up no mud what- 
ioever, it appears that this must be yet another case 
of displacement feeding. 
. Hamy R. 8. GORDON 
Zoology De 
University of the Witwatersrand, 
Milner Park, Johannesburg. 
March 18, : A 


' Tmbergen, N., Quart. Rew. Diol., 27, 1 (1963). 
' Bastoek. M., Morris, D., and Moynihan, M., Deheetour, 6, 66 (1053). 
' Norris, D., BDehewiowr, 6, T71 (1964). 


Cytochemical Research on. Coelenterate 
Nematocysts 

A wors by T. M. Yanagita and T. Wada! suggesting, 
after O. H. Brown’, the possible keratin nature of 
ooelenterate nematocysts has directed my attention 
to the subject. In 1952 I had observed the pro- 
nounced metachromatic colour produced by dilute 
thionin on large nematocyste from a siphonophore, 
Halistomma ep. It is known that the metachromatic 
colour of a dye, as taken up by a substance, is char- 
acteristic of an acidic mucopolysaccharide content, 
associaved, or not, with ins to form muoo- 
proteins’. The fact interested me, since I had studied 
such substances in the envelopea of pagurid and 
cephalopod ores‘. 
Another of the nematocyst’s contents haa 
been studied by J. Boiaeegu'—the presumably toxio 
substance enclosed in the cnidocyst. He concludes 
that an albumin content is associated with a phenolic 
compound; the latter differs &ooording to the type 
of cnidocyst and the ies in igated. 

lu ioe o aes dulcem: facte 1 codavoobr es 
investigate the matter more closely, with the few 
eytoohamioal procedures available to me. Two species 
were chosen: a siphonophore, Abylopsis tetragona 
Ott. (Halistemma are not as frequent off the coast 
of Algiers), and an actinian, Anemonia suloata Penn. 

(1) Abylopsis has four types of nematocysta 
localized in the dactylozooid; I shall use Weill’s* 
nomenclature to designate them eventually. I aaoer- 
tained the protein constituent by means of a few 
colour reactions which are weakly positive (nin- 
hydrin, Sakagushi, Millon, Adamkiewior). The 
cystine content was revealed by the lead sulphide 
reaction. It is positive on every part of all onidocysta, 
thereby confirming my predecessors’ findings. Tho 
phenolic group was studied with the azo and chrom- 
affine reactions and others special to orthodiphenols, 
according to procedures given by Lison”. I found 
pa e he 


NATURE 


357 


The mucopolysaccharide content was analysed by 
-means of techniques summarized by Lison’. The 
different kinds of cysta react positively to the Bauer 
test. Staining with toluidine blue grves different 
resulta: the invaginated (or discharged) threads and 
fluid content of the cnidocysta take a pane pon 
chromatic hue, implying the presence of a suipho- 
muoopolysaocharide AiE ; the mastigophore 
capsules alone are to & lesser degree metachromatio 
too: this would indicate a simple mucopolysacoharide 
). The other nemato- 


content includes arginine, specially 
spirocysta, on whioh it confers basic- properties ; 


tryptophan is t in small tity; oystine 
dun De roroa Dy the lead dolp de and by the 
sodium. i ruæste reactions—the latter after 
reducing the Imkage in the amino-acid. The 
result is more strongly positive on the spirocyBis 
than on the basitrichia or other kinds. The Chevre- 
mont and Frederioq test could not be of any use in 
this cage, since it is given by other reducing agents, 
such aa diphenols. It is likely the 8—S bridges m the 
protein account for the sensitivity of certain parte to 
alkalme sodium ide, such as was found by 
Brown! and which I. conflrmed on the basitrichia 
capsules. The spirocysta are not wholly soluble. 
The presence of an orthodiphenol has been identifled 


. in each type of nematocyst; the amount is very 


alight, as ahown by the weak chromaffine reaction. 
The spirocysts contain an  amino-ortÀodiphenol 
instead (giving a positive &Eo-reaction in acidio 
medium, as well as m alkaline solution). 

The polysaccharide content gives & positive Bauer 
reaction, but as & rule very famt. Staining by 
toluidine blue is not strongly metachromatic on 


_basitrichia and the contents of atrichia, since colour 


is due to the carboxylic groupe. These nematocysts 
seam to be made of simple mucoproteins. But the 
i ores and atrichia ca: eg are not coloured ; 
neither are the spirooysta, ich, being acidophilic, 
do not take basic dyes. The two former can, however, 
be made to stain metachromatioally after chromic 
oxidation. This would indicate that they are made 
up of neutral mucoproteins. The spirocysta remam 
uncoloured in these oonditions; since they are 
slightly Bauer-positive, I think this indicates a low 
"agus x Arcas Pol e rotem. 
would suggest it is a glycoprotein, as d by 
Meyer’, on account of its low carbohydrate content. 
A more detailed account will be published elsewhere. 


AL HAMON 
Laboratoire de Biologie générale, 
Faculté dea Sciences, 
Univerarté d'Alger. 
` June 0. | 
1 Yanagita, T. AL, and Wada, T., Veture, 178, 171 (1964). 
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sequences of various proteins. Very little is known, 
however, of the stereochemistry of the side-chain 


ide backbone chain, while very much 
richer diffraction patterns obtained from crystalline 


ve, ag yet, only been interpreted 
a da M Sones tenna, 

view of the paucity of information concerning 
side-chain orientation, Elliott's deduction! of E 
- marked preference for the side-chain amide 
ee s 


spectrum in which the associated transition moment 
was assumed to be parallel to the HH direction. 
Elliott also showed? that in the spectrum of horse hair 
dried in vacuo an imcomp resolved band near 
this frequency was dichroic, but procise observation 
was hampered by an ov ing absorption band 
about 6,150 omt due to residual water in the 


specimen. 

It has been found that the 5,150 am.-! absorption 
band oan be completely eliminated from the spectra 
of fibrous proteins by drying at 105° O. for three 
hours, thus enabling the 5,050 om.-! absorption band 
to be studied in some detail. Fig. 1 shows the 
of Lincoln wool, silk fibrom, gliadin and human hair 
extended 90 per cent in steam all dried in the above 


amide groups is confirmed by ita relative prominence 
in silk, wool and gliadin, which is m accord with the 
amide nitrogen oontenta of the i used. 
Expreesed as percentages of the total nitrogen, these 
were 1:2, 6:8 and 24-2 i ; 

The icular dichroism of the side- 
chain amide band in wool, whioh is also found in 
unstretahed hair, indicates a marked 


axis, and this is depicted di .2. 
The orientation &bout the line cannot be fixed 
-by this observation alone; but that ahown in Fig. 2 
would be particularly important in establishing inter- 
molecular hydrogen. In addition, this orienta- 
tion would appear to it the formation of hydro- 
gen bonde to the side-chains of two neighbouring 
polypeptide chains through the agency of a single 
ami 


group. 

Tei hate (hap is Besa Spinel oh wae ened 
steam the dichroism of the side-chain amide band 
vaniahea, even though the neighbouring peptide 
absorption band shows considerable dichroism. The 


loas of dichroiam could be due to a re-orlentation of - 


the amide such that the direction of the trans- 
ition moment is inclined at about 55? to the fibre 
axis’ ; Jart dt seema more likely to-be due to a random 
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the optical density of the peptide band at 4,870 om.-! 
was reduced to about one-half of ite original value, 
while the amide band waa no longer detectable. 

It has been aseumed that the fraction ingooeemible 
to deuterium oxide is crystalline, and this forms the 
basis of a method of determining the orystallinity of 
wool’. If this is correct, the side-chain amide groups 


1 z 
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aust be concentrated m the amorphous regions of the 
Abre but at pointa where there is considerable qe. 
‘erred onentation of the molecular chains perall 
-he fibre axis. 
It is implicitly assumed, in the above method of 
, that there is & uniform 


»btained by this method are probably too low. 

Alternatively, it might be argued that amide 
Toups are present in the crystalline regions but are 
coemBible to deuterram oxide, and this would be 
onsistent with the infra-red measurements. In this 
ase the basis of the deuterium exchange method of 
'etermining crystallinity would then be mvalidated. 
Of the two interpretations the former is the more 


Bpeakman, J. B., J. , 
Dre Hatnsworth, R., and Smith, 8. G., J. Testi. Inst., 44, 


Reverse-Shearing Interferometry 
THs introduction of the shearing principle in the 
xamination of optical wave-fronta by interferometry! 
as led to & great simplification of the apparatus 
equired. Recent developments»* have made possible 
he construction of compact portable interferometers 


deris manufacturers. For some purposes, however, 


ism is also very useful as a shearing interferometer. 
Two alternative arrangements may be used if the 
mtem is a reflecting one; these are shown in 
ig. 1. The source S may be the filament of a small 
ashlamp bulb, or an illuminated pinhole; in some 
„ges the reflexion of a distant window or lamp in 
1e convex surface of a steel ball will provide a suit- 
ble source. The system shown is a conoeve mirror, 
X, arranged so that the lght from S which emerges 
‘am the priam is reflected back into the prism. The 
E e A lit into two at the interface during 
the priam, and each of these parta 

"Spit again inthe pria aftar reflexion at tho ayatam 
test. Thus four beams finally emerge from the 
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Fig. L ede epe cer tara for using a beam-pilting 
pren as & shearing interferometer, a examgle of e pattern 
primary spherical 


th 0 £5 
produoed by & system wi ire dengin of 


prism. Two are directed towards the source S, and 
the position of M is adjusted until they both produce 
an image of S-coincident with S. Then the remaining 
two beams will form two more images of 8, which 
coincide, at S’. If the eye is placed at S' looking 
into the priam, two images of the aperture of M are 
Been, One of these images ia & mirror image of the 
other, and the region in which they overlap is crossed 
by interference bands. The overlap of the images 
may be controlled by rotating the priam, and the 
separation of the bands may be altered by tilting M. 

Systems such as camera lenses, which do not reflect, 
oan be examined by using a, second beam-splitting 
KEN re decani dg ee ees pi eauerd Dy due 

prism ; but rt 1s simpler and gives a more sensitive 
test of aberration to place a mirror behind the lens 
and to treat the lens and mirror combination as & 


system. 

When the two imagea of the aperture of the 
appear to coincide (zero shear) the bands should be 
quite straight. Any laok of streightneeg shows a 
lack of mirror symmetry in the wave-front after 
reflexion at M. If the test ia repeated for a few 
meridians, and the bands remain straight in all cases, 
the surface of M must be a surface of revolution, and 
Batee's! procedure for the analysis of the mterfero- 
grams obtained by shearing the may be 
followed. Further, the pattern ich 18 abtacied 
from a reverse-shearing interferometer will be exactly 
the same as one which could be obtained from a non- 

The main disadvantage in the uso of this prism is 
common to all ‘solid’ interferometers, and arises fram 
the diffloulty of adjusting the band separation in o 
direction at right angles to the direction of shear. On 
the other hand, the vompactneas of the system is 
noteworthy, and the interferometer remains sensitive 
to oomatio error at rero shear, when all 
aberrations have no effect on the pattern. This latter 
property has been investigated m more detail and 
will be reported elsewhere‘. 
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The work described above has been carried out as 
pari of the research programme of the National 
hysioal Laboratory, and this communication ia 
published by permission of the Director of the 


boratory. 
J. W. Garas 
National Physical Laboratory, 
Teddington, Middlesex. 
Maroh 24, - 
1 Bates, W. J., Nature, 158, 221 (1046). 
' Drew, E. L., Proe. Phys. Soe., B, 64, 1008 (1951) 
* Brown, D. 8., Proe. Phys. Soo., B, 67, 282 (1984) 
. f Kosters, W., German Patent 506211 (1984) 

* Gates, J. W., Proc. Phys. Soa, (to be published) 


In the of a heater the wire is coated 

wide retactoty Gade (normally alumma) and the 
coating fired to hardness in an atmosphere of wet 
hydrogen at a temperature usually above 1,500° O. 
It is customary to test the quality of a batch of wire 
by submitting it to firing testa under somewhat more 
exacting conditions (of temperature and time) than 
would be met in normal ing: the singular 
feature of the type of rittlement to which we 
refer is that it frequently oocurs in heaters made 
from wire which on such firing tests hag appeared to 
be of excellent quality. , 
- The purpose of this communication is to direct 
attention to what is, we believe, one of the major 
causes of such embrittlement, namely, surface oon- 
tamination of the tungsten by nickel. We have found 
that very slight traces-of nickel on the tungsten sur- 
face can cause embrittlement. The amount of nickel 
which is significant is extremely small : a film of the 
order of 10 A. thick on the surface of otherwise good- 
quality wire can make that wire so brittle that it 
cannot be handled, and even smaller amounts can 
materially impair ductility. 

Such traces of niakel are readily picked up on the 
_ surface of a heater during the normal processes of 
manufacture, Making use of electrographio tech- 
niques, we have found nickel contamination in 
damaging quantities to arise from such practices aa 
beriding the wire around & nickel former, or winding 
it over nickel rollers or on to nickel-alloy spools. Spot 
weldmg of an unooated heater to niokel wire oan 
splash embrittlng quantities of nickel on to the 
tungsten in patches as far as two inches from the 
weld . 


On heating contaminated wire there is id 
diffusion of the niakel into the tungsten ; Ghee ens 
diffusion oocurs the wire -is embrittled (brittleness is 
not apparent at temperatures below about 1,200° O.) ; 
but if the contaminated surface of the tungsten oen 
be removed before being heat treated, so that no 
diffusion of nickel takes place, the wire is undamaged. 

Work is proceeding to ascertain whether or not the 

." related elements, iron and cobalt, exhibit similar 
that both metals do ao—iron only slightly, and cobalt 
to a BEEP extent than niokel. 
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We cannot yet offer a theoretical explanation oj 
theee phenomena. 


Materials Laboratory, 

- Valve and Transistor Division, 
Standard Telephones and Oables, Ltd., 
Dowhsh Ford Mills, 
Ibninster, Somerset. April 5. 


B. THomson 


Large Type II Diamonds 


Ix an article on “The Problem of the Two Type 
f Diamond” by Prof. G. B. B. M. Sutherland, D. E 
lackwell and W. G. Srmerel!, it is remarked tha: 
“in our experience all large diamonds of gem-stone 
ity are always type I diamonds”. Actually 
four largest and finest diamonds we have com: 
across at the Diamond Research Laboratory sino 
1951 were all of type II. Some details are grven it 
Table 1. - 


























is & temperature-sensitive semiconductor. Type II 
shows, moreover, a green-blue phosphorescence afte 
having been irradiated with short-wave ultra-viole 
(resonance line of mercury, about 2586 A.) where» 
type IIa does not. None of the diamonds of Table 
fluoresoes in the near ultra-violet, that is, above 
3650 A. At the time when the 34} carat diamon- 
was examined, the existence of type IIb diamond 
was still unknown. 

The diamonds of Table 1 are all of the finest gen 

, and it is my firm opinion that nearly a 

larger gem stones belong to this category. How 
vats Hh is iene thine not brie of LBS TEC Tata onde 
shows & regular crystal form. Quite a few of ther 
show not only growth triangles but also growtt 
figures of a hexagonal pe n ! 

Finally, it is worth while mentioning that tb 
Premier Mine produces a very much higher percentag 
of type II diamonds than any other mine. 

J. F. H. CusrHB8 
Diamond Research Laboratory, 
P.O. Box 916, 
Johannesburg. March 21. 
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Effect of lonizing Radiation on Hamoglobin 
and Cytochrome c 


Tra study of tho oxyger-efont in ionising radiation 
nay elucidate the which indirect effects play in 
ohibiting biol cell functions through the action 
if oxidizing radicals and hydrogen atoms, which are 
ormed from water. In continuation of previous work! 
he following substances have been exposed to X- -TRyB: 

myhsmoglobin (HbO,) in air, hæmoglobin (Hb) in 
litrogen, methemoglobin (Methb) in air and in 
trogen, reduced and oxidized cytochrome o in air 
ee m The concentration of hemoglobin 

osphate buffer pH 6-0) varied between 1-8 x 10-* 
3-2 x 10“ M and that of oytoohrome o (in 
hate buffer pH 7:3) between 0-8 and 2:0 x 

The X-ray dose varied between 0-8 and 

5-0 0 kr. (190 kVp., no added filtration, dose-rate 
8 kr./min). 
ubetenoeg 


spectro 
shotometrically, were & measure of the irradiation 
fect. 
The afier feradistian wero found to be 
mstable and to alter with time, especially with 
amples irradiated in nitrogen. This was due to the 
act that the irradiated substances had become easily 
xidizable, and was most pronounced with oyto- 
hrome o. In order, therefore, to prevent changes 
if the spectra which, although induced by radiation, 
ocurred only subsequent to irradiation, they had 
üther to be fixed in the state obtaining at the end 
f the irradiation procedure, or oxygen had to be 
«cluded ilg measurement. The former was done 
vith hemoglobin by means of carbon monoxide, 
vhich combmes with the reduced form and ta 
urther oxidation by molecular oxygen. Rednood 
rytochrome c, on the other hand, which does not 
'ombine with carbon monoxide, cannot be so pro- 
ected. ta with cytochrome o were there- 
ore out in & special tube (Fig, 1), which 
ieee aes aia ee UE 
nent to be carried out without exposing the irradiated 
ample to air. 
design of the tube, which can be evacuated 
nd filled with nitrogen, is self-explanatory. The 
ample S is irradiated in 4 and then through 
3 into the optical cell O (which is protected by lead 
turiàg irradiation). Parts A and B are separated 
rom each other while under pressure is 
Angst in and B is c with & ground-in 
An adaptor to the photometer, 
ich ellodes the MERE Glens to be 
aeasured in the ordinary way. The results obtained 
re briefly as follows. 


o3 


€— —125 mm—«— 10mm 
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(1) Hamoglobin. The primary change depends on 
the initial state of the material, that ie, whether it is 
oxidized or reduced, and is independent of the 
presence of oxygen. Thus hæmoglobin becomes 
oxidized and methmmoglobin becomes reduced. The 
oxidation of oxyhsmoglobin in air and of hemoglobin 
in nitrogen is of about the same order, while reduction 
of methemoglobin is greater in nitrogen than in air. 
The rate of oxidation or reduction increases with 
Inoreaming X-ray dose; conversely, at a given dose, 
it increases with ing concentration of hæmo- 
globin. Oxidation or reduction, however, is in neither 
case directly proportional to the K-ray dose, because 
of the occurrence of secondary reactions. Thus, for 
example, methemoglobin, which becomes reduced 
during irradiation in nitrogen (presumably by hydro- 
gen ‘atoms), is re-oxidized (presumably by hydroxyl 
radicals). Moreover, it is not re-oxidized to methgmo- 
globin but to & green pigment showing & strong band 
at 615 my. The rate of this secondary oxidation is 
greater in nitrogen than in air, and in both cases 
it ia the greater the lower the- concentration of 
hæmoglobin. 

(2) Oytochrome o. Like hæmoglobin, ferrocyto- 
chrome becomes oxidized both on irradiation in air 
and in nitrogen—the rate of oxidation being greater 
in air—and ferri becomes reduoed on 
irradiation in nitrogen. Unlike hæmoglobin, on the 
other hand, ferricytochrame does not appear to be 
affected by irradiation in air at doses up to 85 kr. 
(denaturation of the protein at high X-ray doses ig 
outside the scope of this work). There is, furthermore, 
no formation of a green pigment from either ferri- or 


nor during irradiation in nitrogen. However, cyto- 
chrome irradiated in nitrogen turns rapidly green on 
admission of oxygen after irradiation. This occurs 
of whether the sam le had been partially 
oxidized or reduced during i tion, and is &ocom- 
panied by the disappearance of the band of ferrooyto- 
chrome at 550 mu and the appearance of a new band 
sin about 600 Failure to observe anaerobically 
tad artone witlibut-exposiae Moto racc. 
pee i a ee le S statement? 
that no difference exists between aerobically and 
&ngerobioally irradiated ferrocytochrome. This was 
coupled with theoretical considerations concerning 
the oxygen effect, which are now no longer tenable. 
The catalytic activity of irradiated ec 
was finally tested by determining the rate at which it 
catalyses the oxidation of sodium succinate in an 
enzymic system (horse kidney preparation) which is 
otherwise devoid of cytochrome o’. After 
a dose of 86 kr. in air, the rate of succinic oxidation 
was decreased by only 15 per cent, which is accounted 
for by destruction of the cytochrome (as calculated 
from the absorption at.560 mp after addition of 
sodium hyposulphite). When applying the same dose 
in nitrogen, the loes of catalytic activity was slightly 
larger, namely, 85 per cent. It is believed that this 
additional los of activity is due to the fraction of 
cytochrome which had been irreversibly oxidized 
to & green pigment on admission of oxygen after the 
irradiation. 


The ta thas show that, while the initial 
reaction. t about by ionizing radiation is 
mainly ent on the state of the material and 


its ability to react with either oxidixing or reducing 


agents independ of the presence of oxygen, the 
inftial reaction 
even & series 
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or, as with cytochrome c, after irradiation oh ad. 


H. Laaer 
(Member of the Scientific Staff, 
Medical Research Council) 


Molteno Institute, 
University of Cambridge. 
June 6. 


‘Laser, H., Watare, 174, 753 (1054). 


Paper Electrophoresis of Polyhydric 
Alcohols 


Tma polyhydrio alcohols or polyols are a group 
of carbohydrates important both biologically and 
industrially. Apart from laborious column tech- 
ni 1, there is no satisfactory micro-method aval- 
able for the resolution of mixtures of hexitols (sugar 
alcohols) by themselves or, m particular, in the 
preeenoe of hexoses. i Y 

Several workers? have reported on the application 
of paper chromatography to this problam but have 
stated that they found the separation of sorbitol, 
mannitol and dulcitol from one anotber and from 
glucose impossible, since their Ry values in a great 
number of different solvent systems were practically 
identioal. Caammir and Huygens! reported recently 
that they succeeded in separating sorbitol from some 
simple sugars by running multiple 
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of the two erythritol ts is an effect oocamonally 
notioed, the course of which is suspected to be uneven 
preesure exerted on the paper strip by the cooling 
plates, and is at t under investigation. The ap. 
plication of such high potential gradients as 80 V./om. 
and current values of up to 10 m.amp./om. proved tc 
be feamble, although entailmg an energy dissrpatior 
of up to 200 watta. The temperature of the oooling 
water (tap water) ıs significent in this case. The 
separation of the hexitols from the hexoses glucose, 
fructose, mannose and sorbose is shown in Fig. 1, 
C and D. 

Inositol, a cyolitol, although haying a slightly lower 
mobility than glycerol, is not eamly separated from 
it (Fig. 1, W). Two important troses, dihydroxy- 
acetone and glyceraldehyde, though not bel to 
the group of polyols, but the detectability of which in 
mixtures of metabolic products is highly desirable, oan- 
not be separated because therr mobilitiea appear to be 
similar. These compounds, however, can be separated 
by paper chromatography using the solvent system 
n-propanol : wafer ‘ethyl ‘acetate (7:2:1)' in lees 
than thirty hours, while the separation of adonitol fram 
sorbitol (Fig. 1, F) can be achieved in forty houra. 
The difference between the alightly lower mobility 
of adonitol, a pentitol, and that of the nearest 
hexitol, sorbitol, is not sufficient to enable an eleotro- 
phoretic separation to bo effected. Of further interest 
in Fig. 1, F is the great difference in migration-ratee 
between penta-erythritol, carrying no charge, and 
erythritol. The spreading of the pente-erythritol 
spot is obviously due to the nature of the d. 
Lead totra-acetate in benzene, accordmg to Buchanan 
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two-dimensional chroma or 
one-dimensional chromatograms for 
150 hours with butenol-benrene- 
pyridme—water (5:1:3:8)* as the 
solvent system. With & different 
solvent the separation of sorbitol 
from mannitol was poasible m the 
same time, but neither sorbitol nor 
mannitol could be separated from 
dulcitol. 

Michl* described the separation 
by paper ‘electrophoresis of three 
polyols of widely differing mobil- 
ities, namely, ethylene gtyool, gly- 
cerol and mannitol. 

The application of the author's 
high-voltage technique‘ to the reso- 
lation of mixtures of polyols and 
sugars as sugar-borate complexes 
proved it to be & powerful tool, 
even. in cases of differences in. 
mobilities, for example, mannitol 
and glucose, or sorbitol and fructose. 
Fig. 1 illustrates some of the 
results obtained. 

A shows the clean separation of the 





three hexitols from one another and 
the tetritol (erythritol) in three 
hours at 2,000 V. in 0:05 M borate 
buffer of pH 9-2; B shows the 
result obtained by doubling the 
voltage and reducing the time to . 
one-half. Agreement is quite good 
with regard to the di x propor- 
- tional relationship between mi 
tion-rates and applied tial 
gradiertareihe slight disp ent 








bet, 


oo Y. oen 
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al^, was found to be the most suitable spraying 
agent, and was used throughout, as ib id not 
ypear to be inhibited by the presence of borate ions, 
. contrast to silver nitrate. Good resulta have also 
xm obtained with the separations of the glycols and 
Thanks are due to Mr. H. C.8. de Whalley, director 
f research, for encouragement, and the directors of 
ate and Lyle, Ltd., for permiasion to publish this 
ymmunication. ñ 
D. Gross 


Goerp, un, E. ML, J. Amer. 
., Bower, R. B., and 


R. 
ai, 8 (1083). 
BM D., Analyst, 75, 454 (1050). Hough, L., Nanere, 


H., Monash. Ohem., 88, 737 (1062). 
D., Netwre, 172, 906 (1053); 178, 487 (1054). 
N., and Gross, D., Analyst, 77, 410 (1053). 


The Huxley -Wilberforce Debate: 
a Postscript 


Taa famous cocamon when T. H. Huxley crossed 


«o Imperial College of Science and Technology) of a 
xto sent by Huxley to Wilberforce early in 1861, 
4 follows : 


The Athenacum. 


Jany 8rd, 1801. 
Professor Huxley ts his liments to tho 
xd Bishop of Oxf ‘Believing that his Lordehip has 


great an interest in the ascertainment of the truth as 
maelf, Professor Huxley ventures to draw the attention 


thoi Bishop to a paper in the aooompanyi number 
the Natural History Review “On the ogical Rela- 
xs of Man with the Lower Animals”. 

The Bishop of Oxford will find therein full i 
wc the diametrical contradiction with which he heard 


‘of. Huxley meet certain anatomical statements put 
wth at the first meeting of Section D, during the late 
wion of tho British Association at Oxford. 


Unfortunately, we do not have Wilberforoe's reply 
if any were sent—to this polite but delicately 
mrbed note. 

The Natwral History Review had been taken over 
r Huxley and some friends for publication in 
igland, having earlier been published in Ireland 
mder the ediiorship of Edward Perceval Wright, 
«d it was the first number under the new manage- 
ant which was sent to Wilberforce. ‘The tone of 
- Review", Huxley had told Hooker’, “will be 
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”—e prospect which a - 


mildly epi ; y 
the urgings of Darwin’, 


cover the same ground 

Philosophical Institute. ‘‘Fenoy unco guid Edinburgh 
requiring illumination on the subject |' Huxley 
wrote? to his wife. ‘They know my views, so if they 
do not like what I shall have to tell them, it is their 
own fault". Darwin's diplomatic ambiguity, “Light 
will be thrown on the origin and the history of magn", 
was not for Huxley ; as he put it to Hooker’, “I told 
them in so many words that I entertain no doubt 
of the origin of man from the same stook as the apes”. 
On reading an account of the lectures, Darwin wrote’ 
jubilantly, “By Jove you have attacked Bigotry m 
ita strong-hold. I thought you would have been 
mobbed”; end Lyell urged Huxley to tone down 
same of the when he came to publish his 
little book, ‘“Ftvidenoes as to Man's Place in Nature". 
Huxley &ooepted some of Lyell’s suggestions, but!* 
he found it “a great piece of self-denial... and I 
hope I shall be rewarded for the virtue”. As he saw 
more of the proofs, Lyell became really alarmed and 
wrotel*, “if the worst is in sheets not yet thrown 
off do let me see it that I may try & suggest some- 
thing of the suaviter in modo—”, adding as a moni- 
tory postecript, “I hope you send none of these 
dangerous sheets to press without Mrs. Huxley's 


seven years ... i8 not of the greatest consequ 
when one happens to be in the right & stands to 
one's guns. But you really cannot imagine what a- 
disreputable person the author of M.P. in N. was 
in the decade 1860-70—and now the doctrines of 
that horrid book are taught m the schools”. 

Grateful acknowledgment 19 made to the Govern- 
ing Body of.the Imperial College of Science and 
Technology for permission to quote from the Huxley 
Papers in ite possession. 

CR Brppy 
14 The Avenue, 
Barnet, Herts. 


P. Nature, 178, 020 (1953). 

a "Huxley Papes”, 8, 67 (July 17, 1800). 

3 “Huxley Papers", 5, 125 (July 20, 1860). 

1 “Huxley Papers", 8, 110 (July 18, 1800). 

$ Mrz, ‘The Life, Letters and Journals of Bir Charles Lyell”, 
f, 266 (Murray, London, 1881). 

“Huxley Papers", Diary, February 21. 1861 

' Huxley, Leonard, '"The Life and Letters of Thomas Henry Haxley", 
L 190; Maroh $2, 1861 (Macmillan, London) 

* Huxley, Leonard, ‘The Life and Letters of Thomas Henry Huxley ' 
1, 198; Apnl 10, 1961 (Macmillan, London). 

“Hurley Papers", &, 112 (January 16, 1802). 

1 ‘Huxley Papers", &, 167 (January 14, 1808). 

u “Hurley Papers’, 6, 66 (August 9, 1863). 

u ‘Huxley Papers", 60, 41 (August 17, 1862). 

u Huxley Papers", 8, 70 (October 1802). 

u “Huxley Papers" $4, 218 (June 2, 1804). 
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FORTHCOMING EVENT 


eai August 27—Friday, September 2 


NETITUTR OF MEDICAL LABORATORY TECHNOLOGY (at the Univer- 
ud Nottingham)—&Beventh Trienmal Conference. 


APPOINTMENTS VACANT 


AFPLICATIONS are invited for the following appointments on or 
before the dates mentioned : I 
ASSISTANT 


Square, Hdinburgh 8 


Grade B (with od honours degree [n chemistry, and 
" : cece) to fonch chemistry of the the standard 


GINREARING OR METALLURGY 
jibe Registrar, Untveralty College, Bingleton Park, Swansea (August 


Rammaaaog Orromx (with a in mathematies or one 
of the natural solenoes, and with experience of and 
surveys) to as ons of a team data on 
whieh may be based, mE In ihe 


niied, rolg biologi ecienes ie aon DEM OF PLANT poen) 
Lp es of horticultural erops—The 
aer wid ert taral Institution, Bayfardburr, Hertford. H. 
(Gopta D s 0 (graduates in agriculture agri 
OCowmmEvarron OFFICERS n - 
cultural )IN THE FEDERAL DEPARTMENT OF OONEERYATION 
AND HITANBION of and N. Beore- 
, Bhodeala House, 439 Strand, London, W.O. ( 6) 
IN THE ARTKENKT OF 
and a LECTURER IN DEPAETXENT 


Waka, Bangor, North Wales 
0.V.8. m valent 
re a Mel pi ime Bieter 
Commonwealth Animal Nt etermary Laboratory, 
M ea ai the Imperial College of Batenoe 
—The Academic , Univermty of London, 


BOGRAPHY at thé br Mies of udi 
Austral The Becretary, Amoalation of Universitles wre 
Commonwealth, 36 Gordon Square, London, W.O1 


the British 
o rhea Bee 


TATISTION—The Secretary of Faculties, 

Unlvenntv Beet, Oxford (October 1). 
ASSISTANT, B (mien panate or A.R.LO. qualifications) or 
cal Oollege, 


Queen Street Bout, 


Hudd 
rulvalent quulticetions aoe preforaly with an Ties 
statistles or ons, an 
in the use og an and computing equip- 
aA vY Lond type Of stahsHionl compriaiions nhl to eevee the routine 
ons rau 
statistical work of the oom staff of the Department—Tho 
i tation, Harpenden, Herts. 
COMPUTER woman ) IX THE 
, Untversity Oollege, Gower 


OF THE 


Development Establishment, 
development in the field of non-ferrous 
Oc Labwonsbad National Setelos "Fonbnioa ani od fle Bogut C] 
16 King Bireet, London, B Wi, quoting F.606/ 
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PHYmicist (with ance of electronic teohn! In the Da 

Faraday Beach Laboratcey of te Deval fats ETE 
dating arobsologios! mater: 

isa: Tawrenes age, F. heared The Ro; 

Btroet, London, W- 


sab or and Le arano; 
analysis) IW THE CHEMICAL MEGINNNRIKG 
to fram staff on n gear 
with pilot plant operation— , United Kn 
Atomic Authority, Atomic 
Harwell, i, Barks, 2/1 1. 
‘Cet or Senior Salentifie Officer 
Gro aE oy a slam Dorn degree in phi and at i 
fe 
of mokon and $6 Darguso mispensons), to work 
problems of aise an in soagula par&koule- 
guspengons—Tbe or Heerulíiment P.S o Weapo 
Research quo TESIA. 
TooLoa (Senor Belenilfie Offioer or entific Officer gra 
(untvecalty TUE d marco i ee genai 
and manne plankton—The Director, 


experimental work 
Btatlon, Millpori, Tale of Cumhraoe, Sootland. 


REPORTS and other PUBLICATIONS 


(not Cacludod in the monthly Books Supplement) 


Great Britain and Ireland 


National Museum of Wales. The Museum Schools Service: t 
na X Years Pp. 1$. (Cardiff: JAS Gal Mimoni oC WAL 
Aero Research Technical Notes, Balletin No. 148: Aero Resear 
Tamited, 1984-1965. Pp. 10. (Duxford: Aero Research Limit 


ta on Aforestation In the dae 
omt Informal Committee of the Foresmi 
on and the Oounell for the Preservation of Rural 


Food th Director of Fo 
In Atlon ee Pp.tv 4-72. (London : H.I Station: 
AES d onmis 1053-1055 Report. Pp x: "m 
on V+ 
maps e dones. TM Stationery Oftoo, 1965.) 171. 64. nat 
Other Countries 


Mert ri 1966). Mdlted by K. Hir 

DM Ek ul La Bp. 140. (Now York : ooh Meam 
Ho 1066.) Volume 1-9 n 
wen Taone Lecture Bories No. 27: Goothern. 
in De. Wit. Harton. Pp. 28--2 plates. (Nelson : d 


Research Institute Annual Report, 1 
Poir "m Maunius: Mauritius Sugar Industry Resear 


Fag e agakolans Hrifeer: Nr. 20: Vattnet 1 Skogamazks 
Sexier med ACD sirakilt HII yiyatmeta; 
How ord über een: AY 
Btookholm :  Skogsbibli 


c MA j 

with À cations to the Method 
M E DT Ame M. H. Stern and Hem, 
Btommel. (Oontri on No. 600 the ods Hole Oocanogranta 


Institution.) HUE oaa Holo, Mass.: Woods Hole Oeeanogra, 
Institution, 1 dollars, 


West Atr oan Institute for Otl 
Report No. UE ec Ge 
Oy. West African Institute for Oil 


* 
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SCIENTIFIC MAN-POWER IN BRITAIN AND ITS UTILIZATION . 


dE d dae TE IGI 
on Scientific Policy, covering tbe year April 
N954-March 1955 (Cmd. 9587. London: H.M.8.O. 
id. net) does not, like the previous report, range over 
‘he whole field of the Council's work. It discusses 
ive topics; but with the exception of one, the 
Kostitate of weed Research, they are all inter- 

‘elated, and essentially the report is a statement of 
she Council's views on the nation’s resources and the 
leployment of scientific man-power, to which theme 
the whole of its fifth report was devoted. Indeed, 
‘he Council's inquiry as to whether further research 
work on seaweed should be encouraged at the Institute 
of Seaweed Research, and if not, what use could be 
made of the staff and facilities of the Institute, has 
iso clearly been dominated by considerations of the 
esent shortage of skilled research workers in Britain. 
This particular inquiry was undertaken at the 
equest of the Development Oommission, and the 
Biology Oommittee of the Council, while satisfied as 
x» the value of the results obtained and the oom- 
ostence with which the work had been carried out, 
commended that experimental work on the 
nechanical harvesting and drying of seaweed should 
2e terminated, and other arrangements made for the 
sontinuation of research on algal chemistry. Research 
„uas already advanced far enough to permit reasonably 
‘apid exploitation of seaweed if need arises, but 
»xlier hopes that alginates would serve as a tech- 
rically and economically desirable source of chemicals 
nave been disappointed. The Committee could 
raggest no other major subject of research for which 
the Institute, as constituted, seemed specially suited, 
and in endorsing these conclusions the Oouncil 
jbserves that an Institute with a wider fleld of 
nteresb, or one which forms part of a large research 
organization, is better adapted to divert ite effort into 
xosh channels when experience indicates that this is 
lesirable. 

This comment: ia bound: en odel cas. applied to 
nstitutions mamly. supported by the State, at least 
n present circumstances, and it emphasizes the 
mportanoe of the continuing and periodical review of 
ihe work and functions of existing research instita- 
tions in relation to national needs. But it also 
»mphasirea the importance of the independent 
cesearch institution, which oan afford to explore lines 
of Investigation not sufficiently promising to justify 
3tate support. Again and again such independent 
oodies have proved the growing points of scientific 
Achievement, and the corollary of any tightening of 
yentral control of the work of the State'a own research 
nstitutions should be a generous and enlightened 
attitude to the independent institutions able to cover 
the gaps. 

Thus this mmor and particular inquiry points to 
she same need for an imaginative and enterprising 


direction at the centre, in order that the man-power 
resources of Britain may be wisely and most effl- 
ciently deployed, as does the Advisory ‘Council's 
examination of the further problema of science 
teachers and scientific man-power, recruitment to the 
engineering industry, Colonial research and scientific 
libraries. On the second topic, ita comment is indeed 
reserved. An inquiry conducted by the Council’s 
Scientifle Man-Power Committee revealed consider- 
able differences of opinion within the engineermg 
industry both as to the effect of university expansion 
on the recruitment of apprentices and as to the value 
to industry of certain forms of postgraduate work in 
engineering at the universities. The Council is 
examining in further detail the issues involved and 
hopes to report on them later in the year. 
Meanwhile, it is sufficient to note that the Advisory 
Council has already emphasized the important 
bearing of these matter on educational policy, with 
which the question of the shortage of science teachers 
is as closely related as it is with the scientific man- 
power situation. On that subject the Council's analysis 
is nob, of course, so deep as that of Sir Edward 
Appletan's committee, although the latter was con- 
cerned only with the supply of teachers of science and 
mathematics in Scotland. The Advisory Council's 
review, however, is set in a wider context and in 
itself demonstrates the futility of attempting to deal 
with problems on departmental lines. The issues and 
implications are too serious for the shaping of 
educational policy and scientific policy to be scattered 
over unrelated departments without a far more 
determined and imaginative effort at Cabinet level 
to devise a policy consistent with national needs 


‘than has yet been apparent. 


The Advisory Council appears to be aware of this, 
though it might have expreesed the matter more force- 
fully. It recognizes the danger arising if the number 
of students now graduating in science and mathe- 
matics, though more than twice that in 1039, oon- 
tinues to fall short of the current demand for scientista, 
still lees to keep pace with the steady inorease in 
demand. The scale of the scientific affort of Britain, 
which depends on the numbers and quality of the 
trained scientists and technologists available, con- 
ditions both the effectiveness of the national economy 
and the security of our defence. Nor can the univer- 
sitios and the colleges of technology play their part 
unless there is an adequate flow to them of boys and 
girls who have been introduced to science by teachers 
capable of revealing its attractions and interests and 
the careers to which it may lead. 

Hence follows the seriousness of the decline in 
quality of newly recruited science teachers since the 
War, and of the threatened more serious shortage 
unless the rate ôf recruitment rises as the secondary 


school population increases and as morÜ" P? s and 
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in each year in both oases. 

The Advisory Council, while welcoming the 
acceptance by the Government of the reoent pro- 
Posals of the Burnham Committee, which would give 
increases of up to £200 per annum for senior masters, 
does not commit itself as to the adequacy of the 
proposals, beyond observing that their effect on the 
recruitment of science teachers should be carefully 
watched. The Council considers salaries to be of 
great importance, though this factor has its limita, 
and will scarcely influence either those with a definite 
vocation for teaching or those unprepared to consider 
teaching in any circumstances. Nor is itg effect on 
others likely to be so great as that of the teacher 
himself on a pupil considering & career, or a wide- 
spread and imaginatively conducted campaign to 

For like reasons, deferment of National Service is 
likely to have but a limited effect in increasing the 
number of science graduates who take up teaching. 
The Advisory Council supports the recommendation 
of the Appleton Committee and of that appointed by 
the Federation of British Industries, and the Minister 
of Labour has since announced, on July 28, the 
indefinite deferment of first-class or second-class 
honours graduates in science and mathematics who 
take up teaching in a school maintained or aided by 
public funds. This is estimated as likely to give a 
further fifty or more science teachers a year, and is 
to be weloomed for that reason and as impressing on 
the country the serious national importance of the 
problem. It is unlikely, however, to influence many 
to take up teaching as a career; science graduates 
already have many other opportunities of finding 
work the national importance of which oarries 
exemption from National Service in the military 
sense. 

The argument for deferment derives its strength 
from the lessened risk of waste of man-power that it 
at least implies, and while the Advisory Council 
rightly gives no countenance to the suggestion from 
the Ministry of Education that over the next few 
years government departments and industry oould 
reduce their recruitment of science graduates so as 
to increase the size of the pool: from which the 
schools draw their science teachers, it recognizes the 
importance of seeing that the services of science 
graduates are fully and appropriately used. The 
suggestion runs counter, ab least in the short-term, 
to current trends and accepted policy; for example, 
to the expansion of postgraduate scientific and 
technological education. The Advisory Council 
leaves industry to speak for itself in the matter, 
merely remarking that in general the industries of 
Britam are under-manned scientifically and that if 
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industry temporarily relaxed ita preasure for traine 
scientists it should do so only in the interests of tl 
Boientiflo man-power problem as a whole, and on tl 
understanding that to do so would assure a great 
supply of scientists in the future. 

Bo far as official bodies are concerned, the Advisor 
Council sees little possibility of any reduction in tł 
recruitment of science graduates. It puts the numb: 
of science graduates employed in government an 
allied research establiahments (including the Atom 
Energy Authority, the research councils, the researc 
associations of the Department of Scientific an 
Industrial Research and the Service Department 
but excluding Service personnel) as lees than 10,00: 
This is about half the number of graduate teacher 
of science (including teachers at technical college 
and in Scottish schools, but excluding independer 
schools and the universities). The expansion : 
government scientific staffs has for some time bee 
strictly limited, and established posts are mostly onl 
Just sufficient to meet the responsibilities of th 
departments end research organizations concerne 
The Armed Forces may be an exception, and th 
Council recommends that their requirements « 
first- and second-class honours graduates for certai 
posts in the Active Forces should be reviewe 
to see whether the qualifications demanded ar 
justifled. 

That recommendation oould well be more widel 
applied, and to a point at which it impinges eve 
more directly an educational policy. While in bot 
government departments and in industry publi 
policy would benefit by the wider use of men an: 
women with scientific training and outlook i 
administrative positions, that should neither impl 
not exclude posession of a degree in science. Som 
economy in the use of science graduates might b 
secured by the use of graduates in arts, for example 
in posta where no special soientiflo knowledge - 
required. This would be increasingly possible 
educational policy ensured that in this modern ag 
every university graduate acquired some unde» 
standing of the method and achievements 
science. M 

The corollary of such recommendations, howeve, 
is a fuller inquiry into the man-power situation. Th 
Advisory Council makes no referenoe to the impl 
cations, for that situation, of the development c 
nuclear energy, of the Government's programmes fc 
the development of rail and road transport, or of th» 
deficiencies of some of the nationalized industries i 
regard to research and the use of trained scientist 
and technologists. The figures quoted need to be s 
in the context of the present figures for industry 
including the nationalized industries as a whole 
having in mind the under-manning to which th 
Council refers, and in the light of the intake whio 
would be required to maintain the employment 
scientists and technologists even at its ‘presen 
level. 

The Advisory Council also considered a suggestio 
that the pool from whioh science teachers are draw 
might, as a short-term measure, be increased b 
reducing the number of science graduates who ar 
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cepted for university postgraduate courses. Acad- 
iic leaders have in fact on other grounds questioned 
e desirability of accepting as postgraduate research 
identa those who do not show clear promise of 
lity as research workers, and of making post- 
aduate research the exception rather than the 
mal rule for an honours graduate. The Advisory 
yuncil estimates that out of 5,500 -first-degree 
aduatea in pure science (including some 500 over- 
as students), about 1,500 men are deferred annually 
om military service for further university study, of 
hom some 250 are registered for teachers’ trainmg 
yurees. More than half these appear to be working 
T a higher degree, and about one in three of first- 
>gree science students stay on at the university for 
1 additional two or three years. Of these, some 
X! poesees awards from a research council granted 
uler & very rigorous system of selection, and the 
linistry of Education works to similar standards in 
j;nsidering applications for the extension of State 
wholarships. It is not certain, however, that the 
ume standards are invariably applied to students 
ho are supported by other sources. The Advisory 
ouncil quggesta that if the universities are not 
pplying over the whole fleld of graduate science 
"ning the rigorous standards which now govern 
ne postgraduate awards of the research councils and 
he Ministry of Education, they should be asked to 
onsider doing so. The Council has already asked the 
Iniversity Grants Committee to collect information 
a to the academic standards of those holding post- 
raduate awards in science. 

This is a sound suggestion. It will not, nor is it 
atended to, reduce the volume of worth-while post- 
raduate research; though it may well eliminate 
ome of the more futile essays in that fleld. Nor will 
5 make available to the schools the best of the science 
raduates, or even increase the immediate supply of 
Taduates, since those no longer deferred as research 
tudents would be liable for immediate National 
jervice. Their National Service over, however, they 
vould be seekmg posts when the shortage of science 
eachers is expected to be even more acute, and some 
t least might become teachers. 

This, like most other measures suggested by the 
Advisory Council, is a short-term measure. As long- 
erm measures the Council looks to an increase in those 
eading science at the universities sufficient to meet 
he needs of all fields of employment, though it 
uggesta that reduction of early specialization in the 
chools and encouragement at the universities of the 
tudy of science as part of a general university 
ducation would greatly help. Inquiries are already 
n progress, it is stated, into ways of producing non- 
;pecialist graduates with a broad training in ecience, 
zho would be suitable for various poste in industry 
nd the government servioe, and who would also be 
‘ompetent to teach science and mathematios in the 
chools. : 

There is another aspect of the man-power situation 
which is emphasized by the Advisory Council in this 
‘sport, and. that is in relation to the inadequate 
lume of research on Colonial problems. Further 
liscussions with the Colonial Office have confirmed 
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the Advisory Council in ita view that the total 
volume of research in the Colonies is far too small. 
Only some 450 scientists are at present engaged in 
Colonial reeearch—ittle more than one-tenth of the 
number of scientists employed 1n the United Kingdom 
by the Department of Scientiflo and Industrial 
Research and the research counoila—and of these, 
less than a hundred are members of the Colonial 
Resoarch Service. The Advisory Council recognizes 
that in present circumstanoes it is difficult to increase 
+the number engaged in this work rapidly, but it 
expresses the firm opinion that everything possible 
should be done to increase the man-power avauable 
and ensure its better distribution. Pointedly, it 
expresses the hope that further developments will 
not be hindered by lack of adequate financial 
support. 

That is a matter to which the Government should 
be giving attention, though it was not raised in the 
debate on the Colonial territories in the House of 
Lords on July 6, nor did Lord Lloyd refer to research 
in his reply for the Government. The Advisory 
Counoil emphasizes the urgent need for more research 
on long-term problems, such as population trends 
and food supplies, and reiterates the view as to the 
peed for more plant geneticists and soil scientists in 
particular. Moreover, while the initiative for starting 
Colonial research projects generally rests with the 
Colonial territories themselves, soientiflo resources 
are likely to become even more stretched as social 
and political development quickens and local resources 
for long-term research may diminish. In this con- 
nexion, the Inter-University Council for Higher 
Education Overseas has pointed out that the develop- 
ment of the Colonial universities has transformed the 
position of science and scholarship within the Colonies 
and greatly encouraged research. 

That there will thus be need for greater initiative 
to be taken in London in suggesting subjects for long- 
term research may be no bad thing, if the arrange- 
ments for concerting Colonial research policy are 
improved and the defecta in organization which 
recent reports on Colonial research seem to suggest 
are overcome. It would fit in with the general 
observation which the Advisory Council makes in 
respect of the Seaweed Research Institute and, in 
view of the contribution which the Department of 
Scientific and Industrial Research is already making 
in certain fields of Colonial research, it may be hoped 
the committee now investigating the work of the 
Departament will not overlook the possibilities in this 
respect. Sir Alexander Todd’s membership of the 
committee, in view of his observations on this subject 
to the Parliamentary and Scientiflo Committee on 
July 12, certainly warrants this hope. 

Meanwhile, it may be noted that the observations 
of the Inter-University Council fully endorse all the 
Advisory Council's remarks on the importance of 
looking on Colonial research as one special aspect of 
Britain's research effort and organization. The 
encouraging picture which the Inter-University 
Council depicts of expanding research stations and 
organizations in the Colonial territori d of 
scientists in direct and continuous contact with loca! 
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problems and opportunities who are accumulating a 

, Valuable body of local experience which they are 
linking with the world of organized learning, should 
not disguise the dependence of thia man-power on 
institutions which are themselves largely fed from 
Great Britam—and often diréctly from British 
institutions. Apart from the fact that it will be a 
long time before most of the Colonial universities 
develop strong postgraduate schools from among 
their own studenta, the wise deployment of British 
-scientiflc resources demands that Colonial research 
be considered as part of the wider problem. The 
suggestions made by the Inter-University Council 
for an increasing flow to the Colonial universities of 
research students and academic staff an sabbatical 
leave to use the facilities and opportunities now 
available. like the Advisory Council's proposal for 
the creation of pools of seientista in all the main 
felds of Colonial research, should be considered in 
this context. The latter propoeal in particular, which 
might permit a British institution to send & senior 
man from its own staff for a few months to start a 
project, leaving it to the local staff to complete, seems 
well calculated to secure economy of man-power for 
many Colonial problems. 

The Advisory Council’s observations on this point, 
and particularly ite plea for further assistance to the 
science departments in the new Colonial universities, 
and for the extension of home-based pools of soientista 
as indicated above, have a vital bearing on economy 
of man-power, and also on the efficient use and 

“administration of Colonial Development and Welfare 
Funds and on educational policy—including the 
expansion of Colonjal universities and university 
colleges and of higher technological institutes. The 
same consideration of economy in man-power has 
determined the Advisory Counoil's fresh reference to 
the proposals for a national reference library of science 
and invention and a national science lending library 
as part of the proposed ‘science coentre’. Both schemes 


are regarded by the Advisory Council as important ' 


if not eesential for the efficient use of our existing 
scientiflo and ‘echnical man-power. Both are urgent, 
and the Advisory Council cannot see practical 
alternatives to oither scheme. Disregard by the 
Government of the Advisory Council’s renewed plea 
for firm decisions in favour of an early start for both 
theso national library projects as part of a policy of 
equipping the nation with adequate scientific and 
technical library facilities can only mean a complete 
failure to appreciate the over-riding necessity 
for a concerted policy in education, research and 
development in order that the scientific and 
technical resources of Britain may be wisely and 
fully used. 

That 1s the outstanding impression to be derived 
from the eighth annual report of the Advisory 
Council on Scientific Policy, and it was brought out 
even more emphatically ‘by Sir Alexander Todd in 
the address to the Parliamentary and Scientific Cam- 
mittee already noted. In that address Sr Alexander 
estimated the total number of graduate scientists 
and gagimeers in the United Kingdom as 0-9 per cent 
of the working population, compared with 0-5 per 
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cent in 1989, but with United -States figures 


0-8 per cent in 1939 and 1:7 per cent in 1950; a 
he gave the distribution of 78,000 graduates 
mathematios and science in Great Britain as 12 p 
cent in Civil Service and allied establishment 
25 per cent as teachers in grant-aided schools ai 
technical colleges; 3 per cent in universities; ai 
60 per cent, including perhaps 2-5 per cent 
independent schools, otherwise employed. He al 
said that present shortages of scientists are mo 
serious among physicists, chemista, metallurgists a3 
engineers, and that the demand for graduates 
the engineering industry exceeds supply by abo 
one-third. Sir Alexander added much more 
indicate the lines on which educational policy shou 
be shaped to deal with the situation ag a whole; b 
although his address was freely quoted in the House 
Commons on July 21, and Mr. A. H. Albu in partionh 
quoted further estimates of the need, as distinct fro 
the demand, for qualified engineers and scientist 
apart from Mr. Albu’s suggestion that a comp: 
hensive review of the, situation and the aot 
required to meet our rapidly changing needs show 
be the responsibility of one senior Minister, the 
was no hint in the debate of the importance 
urgent action at a high level. Indeed, the Minist 
of Education, Sir David Eccles, agreed with mu 
that Mr. Albu had said as to the shortage of scientis 
and technicians, and made same wise commenta » 
to the importance of general education and a sen 
of values; he also promised s full statement befo 
Christmas as to the Government's plans for shapir 
the educational system of Britain so aa to provide s 
alternative and much more broader route than the 
leading to & university degree for providing the ve» 
large number of technicians required to support tl 
technologista and scientists. Nevertheless, Sir Dev 
appeared to be concerned at preeent chiefly to defer 
the dubious decision to institute a new award > 
technology. Moreover, in declining to include in b. 
review of technological education the work of tM 
Royal Technical College, Glasgow, he demonstrat 
again the departmental limitations and pieceme 
approach which have consistently marred tM 
handling of these and related problems by the prese» 
Government as well as by ita predecessor. There'a 
indeed sound objections to a Ministry of Scienc 
but such proposals will continue to be preased unt 
clear evidence is forthoommg that the significance | 
science and technology in the affairs of State 
fully appreciated by the Government, that d» 
weight is given to them in determining educations 
economic and defence policy, and that department 
prejudices are not allowed to overrule the recon 
mendations of the Government's scientific ar 
technical advisers. 

The Advisory Council's report at least leaves 1 
room for doubt as to the urgency or magnitude : 
the present problema, or that same very considerab- 
administrative changes are required if belated an 
inadequate measures are no longer to waste o 
limited existing resources and delay the develop 
ment or creation of freah supplies of man-power : 
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THAT INWARD EYE 


ie Mind and the Eye 
Study of the Biologist’s Standpoint. By Dr: Agnes 


ber. Pp. xi+146. (Cambridge: At the University . 


ees, 1954.) 16s. met. 

NHL review anol begin mR Ra Apology i0 ee 
. author of ‘The Mind and the Hye". book 
s in the reviewer's hands some months ago; but 
cumstances at the time made it impossible to give 
the leisurely scrutiny ib deserves. Perhaps this 
lay has its advantages, for there is now an oppor- 
nity to assess the value of the book a little at a 
tance, in a better perspective than is generally 
corded to a reviewer. 
There is something very depressing about ocon- 
nporary biological journals. Paper after paper 
xords observations or experiments, analyses them 
utiously, and in & timid and tentative way com- 
res them with previous obeervations and experi- 
mts on the same theme. That is about all: only 
rely does the writer of a research paper disclose to 
» reader precisely what led him to do the work, 
d only rarely does the writer disclose how (in his 
yw) his work is related to the broad panorama of 
logy. There are doubtless sufficient reasons for 
xe omissions: many writers of papers undertake 
3 research they describe for no other reason than 
16 their supervisors have ‘put them on to it’, and 
my editors of journals consider contemplation out 
place in science and do not encourage authors to 
lulge in it. The result is that apart from a few 
sorous growing points, the proliferation of bio- 
ical research appears to an obeerver to be formless, 
co-ordinated, and to some extent superfluous or at 
y rate untimely. 

[n this perspective, Mrs. Arber’s book stands out 
& work of genuine scholarship and special time- 
eas. It ought to be prescribed reading for every 
sh graduate who proposes to begin resedrch, and 
ought to be read again by every young research 
rker before he sends his first paper to the press. 
8. Arber begins by a lucid description of the five 
oiliar stages of scientific investigation: the 
mulation of a problem (& stage sometimes omitted), 
» collection of data, the interpretation of the data, 
| testing of the interpretation, and the oom- 
nication of the results to the scientific world. She 
; important things to say about all these stages, 
1 she embellishes her discussion by reference to 
losophy and literature and art. How refreshing it 
for example, to hear that the choice of a subject 
research involves ''the art of rejection”, and to 
told that this art can be compared with the art 
the Chinese in designing the empty spaces in their 
tures. It is refreshing, too, to be reminded (and 
many research students it is to be told for the 
t time) that the very observations one makes, 
la fortiori one’s interpretation of them, are limited 
the Zeitgeist and by unoonsoious philosophical 
umptions derived from Spinoza. 

f only biologists would study Mrs. Arber’s chapter 
writing up the results of research some of the 
laise of our. research journals might be cured. 
mmunication is an essential part of research. 
here 18 no escape,” Mrs. Arber says, ''from the 
apulsive truths that the biologist must write, that 
tng is an art, and; moreover, a highly symbolic 
It would be well if these words were frequently 
ited in universities, for we are still in the state of 
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mind that we willingly spend a year perfecting a 
technique, but we are unwilling to spend a, week 
writing the paragraph describing the technique ; and 
so the accuracy of experimentation may. be blurred by 
clumsy communication. In this excellent chapter Mrs. 
Arber faltera (in the reviewer’s opinion) only twice: 
onoe when she implies that the quality of writing 
in research papers can be too good, because sensitive 
idiomatic English is harder to translate into foreign 

than poor writing is; and once when she 
confuses lucidity with over-simplification, and goes 
on to make the dubious assertion that the opaque 


passages in a piece of writing ‘ the reader awake”. 
These seem poor excuses for the off the 
precision of one’s instrument. Cyclotrons electron 


microscopes notwithstanding, language remains the 
chief instrument of the scientist. 

Having dealt elegantly and convincingly with these 
five stages of scientific in on, Mra. Arber 


comes to the mam theme of her book, namely, that 
there is & sixth stage: con ion, meditation, 
reflexion on tbe methods ptiong and 
implications of scientific research. With a wealth of 


reading and contemplation behind her, Mrs. Arber 
discusses the concept of truth in biology (the subtle 
difference between Richtigkeit and Wahrheit); she 
admita that a biologist cannot ee expert EOS 
philoeophical assumptions’ or on his microscope, but 
aho asserts that he ought to have given thought to 
both these instruments ; she doubts (and the reviewer 
would join issue with her here) whether Oocam's 
razor is as efficacious in biology as in the physical 
sciences; and she has very sensible things to say 
about antitheses in biology : matter and form, form 
and function, mechaniam and teleology. Her last 
antithesia is the mind and the eye. Is one to agree 
with Coleridge who thought it necessary "to 
emancipate the mind from the despotiam of the eye” 
as & condition of abstract thought ? Or does the eye 
provide the yarn out of which the mind weaves 
abstract thought ? Mrs. Arber subscribes to the view 
that mental activity and sense impressions are 
inseparable and that the eye is junior partner to the 
mind. ' 


This book is an example of sientiflo criticism 
worthy to stand beside the best literary. criticism of 
our time. Is it too much -to hope that working 
biologists will take it seriously? If they do, we 
might expect a notable improvement in the quality 
of scientific writing. Enmr0 ASHBY 


LINEARIZED AERODYNAMICS 


Linearized Theory of Steady High-Speed Flow 

By Prof. G. N. Ward. (Cambridge Monographs on 
Mechanios and Applied Mathematics.) Pp. xv +243. 
(Cambridge : At the University Press, 1955.) 30s. net. 


R some years, research workers in theoreticel 
aerodynamios have been greatly indebted to 
Prof. G. N. Ward for the fine series of papers in 
which he has made a number of fundamental and 
unportant contributions to the linearized theory of 
steady high-speed flow, and they will weloome the 
appearance of this volume in whioh the author's 
researches are expounded in magisterial fashion. The 
volume is, in fact, a revised and shortened version of 
an essay submitted in competition for the Adams 
Prize in the University of Cambridge. [tg .pub- 
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lication in a certain sense marks the end of an epoch, 
for the linearized theory has reached the: stage 
of completion, in the sense that it'is now 
formulate and to solve almost all the prob whioh 
oan be usefully tackled by means of this'tleory. 
Further advances inevitably and reluctantly will 


almost , certainly be made by means of non-linear . 


theories. 


It.is well known that the essenoo of the linearized ' 


theory consista alder enr those terms which 
&re of the first degree in disturbance velocities, 
the pressure, exceas and the density variation-which 
are produced by the passage of an aircraft or a missile 
through still air, -The enormous advantage of the 
linearized theory is that it is possible to bring to bear 
all the methods of classical mathematical physica 
and, in partioular, the powerful methods of potential 
theory and of wave theory. What makes the subject 
particularly exciting is that in the supersonic range 
all the concepts and methods of classical potential 
theory need considerable revision, and that progress 
is scarcely possible without employing some mathe- 
matical methods ivalent to Hadamard’s theory 
of the finite part of divergent integrals. The use of 
Heaviside transforms and Fourier integrals can also 
be employed with great effect. The present volume 
gives a complete and self-contained account of all 
the mathematical techniques which are required m 
the solution of linearized equations and, in particular, 
of-the important integral identities discovered by the 
author in collaboration with F. Ursell. 

After an introduotory chapter which carefully 
analyses all the assumptions mvolved in the linear- 
ization of the equations of motion, the author proceeds 
to discuss in the two following chapters the general 
solution of these tions for subeonio flow and for 
supersonio flow. then gives & number of oorol- 
lariea related. to the boundary conditions, aero- 
dynamic forces, uniqueness of solution and tho 
interesting flow reversal tbeories. TM . 

The seoond part of this work is concerned with a 
number of ial methods. First, the subsonic flow 
past thin is discussed with special reference to 
the developments of the Prandtl-Glauert rule. 

Then the author discusses supersonic flow past 
nearly plane wings. Here the pioneer work of Evvard 
ig extended so tbat these problems re reduced to 
the solution of a number of integral equations of 
Abel’s type. This is followed by & study of conical 
flelda in supersonic flow which follows admirably the 
exposition given by the author and Prof. 8. Goldstein. 
A whole chapter is then devoted to the application 
of operational methods, with ial reference to the 
flow pest quasi-cylindrical ducts and to axially 
symmetrio free jots. 

The final section of this work is concerned with 
the slender-body theory. First of all, the author 
summarizes the familiar resulta for the flow past 
bodies of revolution, and then discusses the general- 
ization of these resulta to bodies with arbitrary croes- 
sections. Here the resulta are obtained by direct 
solution of the wave equation and not by the oper- 
ational methods by which they were originally 
discovered. To many readers the direct solution of 
the wave equation will seem to be a distinct advance. 
Thase methods are then applied to winged bodies of 
revolution, giving the effecta of wmg-body inter- 
ference. ' ; 

There can be no doubt that the present volume is 
a most weloome addition to the series of Cambridge 
monggmaghs and that it wil long continue to have a 
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oe ae ps authoritative account of t 
inearized theory of “steady high-speed flow. ] 
méathamatioal’ dificultine are overlooked, and t 
phymoal significance of the mathematical equatic 
iu mind. Perhaps some read 
will put down this volume with a certain sadnees— 
deals Bo completely .with the Imearized theory tk 
nothing seems to be-left to be attempted by resear 
workers ‘but. & few special problems and the gre 
challenge of second-order theories and the full nc 
Imear.equations of compressible. flow. AE 

: aay £ G. Taare 


RESEARCH AT HARWELL’ : 


Atomic Energy Research at Harwell - ; 
By K. E. B. Jay. Pp. xii+ 144419 plates. (Londo) 
Butterworths Scientific Publications, 1955.) 5s. 


8 stated in the introduction to the book, th 
,Teport carries forward the story of the Atom 
Energy Research Establishment, Harwell, from tl 
point at which it was left in a previous publicatior 
and also contains some material which, either f 
reasons of secrecy or lack of space, could not | 
included in the first account. It is divided into tv 
parts: the first, written primarily for the no 
technical reader, deals with the major programm 
of the Establishment, while the second, for t) 
scientific reader, attempts to treat in more dete 
certain selected aspects of research at Harwell. ^ 

If one compares the two parts of the volume, 
yan that Part 2 rather miases its target. T) 

culty of giving in sufficient detail, in such a &hc 
space, an account of the many interestmg fund 
mental researches being carried out at Harwell 
well-nigh insurmountable, and it might have be 
better to give & more general description togeth 
with a list of topics and the appropriate references 
the published literature. 

Part I, on the other hand, contains a very inte 
esting and readable account of the major programm 
in applied research. Beginning with a brief explan 
tion of the relation between Harwell and the Indu 
trial Group’, there follows an excellent account of tj 
progress made in reactor design and of the probler 
remaining to be solved if electrical power 18 to . 
produced economically from nuclear energy.. Chapt 
8 gives & clear picture of the increasing use of rad? 
active isotopes in medicme, research and industr 
and of the large part played by Harwell in tt 
process. There follow chapters devoted to oth 
aspects of work at Harwell, to the relations betwe 
the Establishment and British universities and oth 
research institutions, while last, and by no mea 
least, an outline is given of some of the human a» 
administrative problems involved in the running 
an organization of this size. In addition to diagra: 
where necessary, there is a number of exoelle 
photographs. . up 

The author has contrived to give, in a ahort 
a account of what goes on at Harwell, and t? 
publishers are to be congratulated on producmg tl 
volume at such a low price. To those who, like t 
reviewer, believe in getting value for ther mone 
this volume may be safely recommended. 


P. J. Geant 
1'Harwell-ms British Atomte Establishme 
^ 1946-1951" (London. H AL8.O , 1952). 


Bros Atomig Factories”, by K.H. B Jay (London: HALE, 
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HIGH-ENERGY NUCLEAR PHYSICS 


PHYSICAL SOCIETY’ S SUMMER ( MEETING =, 


*HÉRE &re now ees machines in Great Britain 


which can produce n-mesons in useful nufnbers.- 
ese are the '1,000-MeV. proton synchrotron at’ 


the: 400-MeV. synchro-cyclotron ‘at 
"erpool and the 800-MeV. electron synchrotron at 
agom All three accelerators have been in; suc- 
aful operation for some time, and the first experi- 
otal resulta are beginning to appear. It was 
Tefore timely for the Physical Society to devote 
: whole of its provincial summer meeting, held 
ting July 5-6, to high-energy nuclear -physics. 
ə choice of Liverpool as a meeting place was 
ticularly app te in view of the striking 
sages Ay Se eae ro io extraction of 
| beam from the synchro-cyclotron. Members of 
: Bociety and-vigitora had an o ity during 
» meeting of visiting the Nuclear Labor- 
ry of the University, where, in addition to the 
)-MeV. synchro-cyclotron, & 87-in. cyclotron and 
\-MeV high-tension accelerator are also in oper- 
on. The average attendance at the meetings was 
jut 150, and some seventy members joined in the 
ference dinner held in the University Staff House 
July 5. 
Che scientific programme was preceded by a shart 
sineas meeting, during'which the president of the 
ysical Society (Prof. H. 8. W. Massey) expressed 
pleasure at the opportunity offered to^the p 
visiting Liverpool. In reply to this, Prof. H. W. B 
nner welcomed the Bociety, and in particular a 
E EREE F E Gea eb 
| first conference on work with high-energy 
chines outaide the United States. The subsequent 
pers and discussions left little doubt that high- 
gy physica is now a flourishing subject in Great 
tain. It was particularly interesting to note that 
' ae mid d accelerators are bemg used by 
Em o workers from many laboratories, and that 
la tion of this sort is likely to increase. In the 
sent report, only the names of those actually 
senting the papers are given, although those of 
dr .co-workers were in general scrupulously 
tounced at the meeting. 
“he papers presented on the first day were all 
cerned with the interaction of serre 
trons and protons with matter. Several pa 
cribed work carried out at Harwell, where. Phe 
“MoV. synchro-cyclotron, although not useful for 
weon production, was the first high-energy 
elerator to start working in Britain, and has been 
d for a number of precise ts in 
high-energy fleld. T. C, T BTE (Atomic Energy 
earch Establishment, Harwell) described a new 
distribution in (n,p) 
ttering at 130 MeV., which clearly shows & marked 
mmetry between backward and forward soebter- 
. T. C. Griffith (University Co London) later 
cribed another determination of the differential 
ss-section for (mp) scattering using the neutron 
m of the Harwell oycloteon. with photographio- 
ilaion recording of the reooil His resulta 
er the angular range 57j—82j^ in the laboratory 
tem and agree with those of other workers within 
limits of error. - Same observations of the charged 
ticles emitted by carbon under neutron bombard- 


ment were opal: in ths oourse of this work: P. 
Hillman (Harwell) reported on the observation of 
larization in the scattering of 100:MeV. neutrohs 
Per This is arf extremely diffoult 
experiment, but good evidence for a real’ effect was 
presented, andthe chairman (Prof. H. 8. W. Massey) 
emp ite importance for a proper analysis of 
nuoleon-seattering work. Another interesting and 
informative experiment of & similar nature using the 
100-MeV. neutrons from the Harwell machine was 
deecribed by R. Wilson (Oxford). He and his col- 
leagues have been able to observe the Coulamb 
scattering of neutrons, due to the motion of the 
neutron magnetic moment in the electric fleld of the 
nucleus. This scattering was i by Schwinger 
and is observable only at forward angles of leas than 
1°. In this region, interference between the Coulomb 
and nuoleer scattering gives a polarization effect and 
enables the polarieation ob: of the initial neutron beam 
to be demonstrated. J. M. Dickson (Harwell) 
described ion effects observed at angles 
between 8° and 20° in the scattering of polarized — 
protons by carbon, aluminium, copper and silver. 
The effect of the interference between Coulamb and 
nuclear scattering in the asymmetry was very clearly 
shown. Both the (p,p) and the (np) experiments 
were remarkable for the angular precision achieved. 
Later in the ing, A. Roberta r, U.S.A, 
and U.8. Office of Naval Research, London) reported 
on earlier (n,p) polarization experimenta at Rochester 
which are in agreement with the Harwell resulta, and 
cover & wider en He also described (p,p) 
polarization work and showed how the polarization 
produced in the scattermg of protons by carbon 18 
rero near the first diffraction minimum. 
L. Riddiford (Birmingham) described the results 
of a study of the (p,p) interaction at about 650 MeV. 
using protons accelerated in the Birmingham syn- 
aia At this energy the differential croas-section 
for elastic scattering may be influenced by the 
possibility of meson production, and a forward peak 
might be- in contrast with the isotropic 
distribution obtained at lower energies. The resulta 
for 181 eventa, which were obtained with a diffusion 
cloud chamber filled with hydrogen to a pressure of 


. 25 atmospheres.and operating in a magnetic fleld of 


13 k.gauas ahow this feature. Of the inelastio events 
in hydrogen, forty-five examples of x+-meson pro- 
duction and nine examples of x*- meson production 
were identified. Angular correlation measurements 
made for the cases of r+-meson production were in 
agreement with the hypothesis of an excited state of 
the nucleon—meson system oorrespondmg to the 
T = 3/2 resonance observed in meson—nucleon sest- 


tering. W. O. Lock (Birmingham) reported on a 


-similar study using 950-MeV. protons from the 


Birmingham machine. Oollisions with hydrogen were 
obtained and recorded in nuclear emulsions, and the 
eventa were studied independently at Birmmgham, 


-Belfast and Glasgow. In this work a marked deviation 


from isotropy -was also seen at forward angles, in- 
irn e dr ed 0*, which may still be due to poor 
experiment gives & cross-section for 
(say ines eee oe 950 MeV. of 15-5 + 8 mb. ; 
no evidence for appreciable polarization of TEN 
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ay = — 43? ; ap m + 4-4°; kie odd 
Roberta (Rochester, U.S.A.) in a later paper poin 
out that in a scattering t. the 
r-mesons in morethan one state of orbital aed 
-with respect to the scattering centre are usus 
superimposed. In a x--meeonio atom, however, 
which a n--rmeeon exista for a finite time in a E 
orbit about the central nucleus, states of orbi 
motion exist. The electromagnetic transitions in s 
gh ee ee eee ae 
such aa ls, 2p, 28, 3p. The Coulomb energies of th 
states can be calculated very accurately, and 1 
nuclear shift of the -levels can then be dedu: 
from experimental observation of the mesonic X-ra 
Dr. Roberta described an accurate p op 
the 2p — ls transition energy (Ka and Kg) in 
Same RF of oxygen; 40-MeV. x--mee 
t to rest in oxygen, and the X-rays, 
energy 164 + 4 ko., were detected in a sodir 
iodide orystel. An upward nuclear shift of the 
level was established, showing that there is repuls 
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scattered out of the aynchrotron at 4° was found. In 
the same exposures ‘quasi-elastic’ collisions of the. 
incident proton with bound protons in the heavier 
nuclei qf the emulsion are recorded, and identification 

- and yala of these events was described by W. M. 
Gibson (Belfast). 

Some discusion took pláce on the effort epent 
in analysing experiments made with photographic 
plates and diffusion cloud chambers.- The great 
experimental advan conferred by the- avail- 
ability of a continuous, intense and homogeneous 
external beam were clearly brought out in a paper 
by J. R. Holt (Liverpool) on the elastic sce 
of protons by hydrogen at 880 MeV. The differential. 
cross-section at 90° was found by coincidence counting 
using the carbo lythene difference method ; anda 
result of 3-68 with an accuracy of about 
1 per cent, was obtained, The excellent conditions 
available at Liverpool for precision high-energy ex- 
periments in the 400 MeV. region wore well shown in 
this work. Another example of the type of work now 


possible at Liverpool was given by A. Ashmore, who 
presented the resulta of measurements of neutron 


total cross-sections for a number of elements using 


the transmission method with a scintillation tele- 


in the s-state of motion between a meson and 
nucleus. The nuclear shift hes also been determiz 
for other atoms by workers at the Carnegie Institu 
Pitteburgh ; unfortunately, ib has not yet bx 


possible to measure it for hydrogen. Some mim 
observations of the 2p — ls transition energy 

p-mesonio atoms were reported by F. D. 8. Butem- 
(Harwell), whose work was carried out nsing u.-mee 
produced by the decay of r-meeons from the Liv 
pool cyclotron. For copper & value of 1-55 MeV. v 
obtained for the unresolved doublet and for le 
5:84 MeV. These values agree with the earlier we 
of Fitch and Rainwater and lead to the express 


soope. 

Towards the end of the first day, Prof. Massey 
reviewed progress in high-energy sca „and 
polarization phenomena, referring in parti to 

very precise work which has now been reported 
from the 660-MeV. Moscow synchro-cyclotron. He 
stressed the fact that advances in i tal tech- 
nique have been extremely rapid, and that it is now 
poesible to envisage triple- and quadruple-scattering 


i calanagees which oould determine uniquely the 
own parameters in the general nucleon—nucleon 
soattering matrix. 

The second day of the meeting was devoted to 
miscellaneous topics. The Glasgow electron synchro- 
tron was described by W. Macfarlane; it now pro- 


R = 1-19 x 10 A1” for the electromagnetic rad 
of & nucleus of mass number A. 

J. M. Cassels (Liverpool) spoke. on total orc 
section measurements with positive and negat 
x-mesons from the Liverpool cyclotron. It is ho; 
soon to exploit the intense external beam of * 
machine as a source of high-energy 7+-mesons, wh 


duces 4 x 10” equivalent quanta per min. for a 
pulse-rate of 5 per geo. and an energy of 340 MeV., 
which to be better than the performance of 
com le American machines. The beam has been 
collimated to 4 in. diameter at 125 om. from the 
synchrotron. Arrangements for monitoring the beam 
with a pair spectrometer were described and some 
excellent expansion-chamber pictures of photon. 
induced stars in air were shown. The Glasgow 
synchrotron will be used in part for a study of the 
photoproduction of x-meeons, and E. Æ. Bellamy 
reported preliminary observations an the ratio of 
mt- to x--meeons produced in calcium; nuclear 
emulsion detectors were used, and the ratio was 
found for three ranges. R. G. Moorhouse 
(Glasgow) reported on new calculations on the photo- 
production of mesons, referring in particular to the 
effect of E? transitions on the angular distribution 
of mesons. : 
Several were devoted to the properties of 
x-meeons. S. W. Barnes (Rochester, U.S.A.) described 
measurements of the absolute differential cross- 
section for the elastic soattermg of m+-mesons by 
protons at centre-of-msss angles of 48° and 90°. The 
meson energy was 48 MeV. and a liquid h; 
target was used, with ring-shaped crystals to d 
and detect the scattered mesons. By combining the 
two measurements with an earlier and less accurate 
Papel nes at 180°, the following values for the 
‘weve phase-shifts in the isotopic spin state 
m a etre Diem cnerge of 48 MeV. were obtained : 


are usually difficult to extract from orbital aóoem 
ators; but in this work an internal and » 
same "channel (with reversed cyclotron fields) w 
used for both r+- and x~-mesens. The meson ene» 
was 85 MeV., and total cross-sections were found 
the transmission method using & scintillation coun 
telescope. Observations of the loas cross-section w 
made with different ea of acceptance for the fh 
crystal, so that the loes due to Coulomb and diffract 
scattering (counted as elastic ) could 


distinguished from that due to nuclear absorpt 
(counted as inelastic processes). The resulta presen: 














The difference between the nt- and mx--abeorpt 
cross-sections for the heavier nuclei may be Gian 
by a simple Coulomb effett, but this is not 

to interpret the resulta for carbon. The nook 
radius for lead deduced from the observed cr 
ections is 05 x 10-!* om., compared with a value 
7-2 x 10-3 om. estimated otherwise. so that the l- 
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cleus appears completely black to both types of 
arged m-meson at an énergy of ,85 MeV. 

3ome details of the interaction of high-energy 
jxtons with complex nuclei were presented by 
rkers from Birmingham. W. E. Burcham and J. L. 
monds , described a measurement of the absolute 
ws-soction for the 130(p,pn)11O reaction with proton 
argies between 250 and 950 MeV. The cross-section 
' carbon-11 production falls off slowly over this 
ergy- to a value of 20-5 + 1-1 millibarns 
950 MeV. The ratio of aodium-24 and fiuorine-18 
sivities from aluminium bombarded by high-energy 
stans to carbon-11 activity from polythene bom- 
rded by the same protons was also found for the 
ne range of energies using the internal beam of the 
emingham synchrotron. D. L. Anderson described 


pecial type of photographie emulsion camera which - 
installed 


a been i in the vacuum of the 
mningham machine. The magnetic field of the 
(chine was used for resolution, and the 

tribution of. protons scattered inelastically from 
‘bon was obtained: For low proton energies the 
ults are consistent with a Gaussian distribution of 
ernal momentum in the carbon nucleus. 

The day's proceedings included two technical 
pers of particular interest. K. J. Le Couteur 
verpool) described the calculations which he had 
ide on the Tuck-Teng system of beam extraction. 


ese calculations were the basis of the ign of the 
alar and erator fields installed in the Li l 


slotron. en tried, it was found that the system 
aaved as anticipated, and that it was possible to 
ft the ci 
one turn. About one-fifth of the circulating beam 
8 made to enter a magnetic channel and 8 per 
xt of the internal beam, with energy of 880 + 
MeV., was obtamed at the ad of the channel. 
ter concentration with a focusing magnet, 2 per 
it of the internal beam was measured on a target 
about 1 in. diameter at a distance of 40 ft: from 
> oyolotron. The resulting flux of 4 x 10° protons 
* am.’ seo. is about a thousand times better 
in has obtained on other machmes, and has 
m & major contribution to the efficient utilization 
the future must, however, reach much higher 

ies than any at present attamed, and the 
velopment of new ideas in this subject was reviewed 
W. Walkinshaw (Harwell). The applicatjon of 
| principle of alternating. ient focusing to 
ichrotron-type accelerators been thoroughly 
vestigated and underlies the design of the 25-GeV. 
chines now under construction at Geneva and at 
;»okhaven. The expense of these machines 
, however, stimulated several groupe to consider 
amative designs, and those proposed by the Mid- 
stern Universities Research Association of the 
ited States (W.U.R.A. group) were discussed in 
ne detail These envisage & which is 
ited by direct current and are described as FFAG 
xd-fleld alternating-gradient) machines. Essen- 
(y, flelds of special shape-are used to confine a 

range of momentum within a small range of 

. Typical design ae e TE There 
also the possibility of a fixed- alternating- 
dient constant-frequency cyclotron for an energy 


med up by such make it essential to 
nplete detailed studies of their i and 
t as early as possible. . E. Burowam 
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FOOD MICROBIOLOGY AND 
PUBLIC HEALTH 


ONE-AND-A-HALF day symposium on ‘‘Food 
Microbiology and Public Health” formed part 
of the summer conference organized by the Society 


‘for Applied Bacteriology, held in Cambridge during 


J 3-6. Sixteen papers were contributed by 
eed in various aspects of the subject from 
different parts of the world, and the chairmen at the 
three sessions were the president of the Society, Mr. 
8. B. Thomas ( ), Colonel H. J. Bensted 
(Colindale) and Dr. G. 8. Wilson (London). Several 
of the contributors described individual outbreaks of 
bacterial food poisoning and traced so far as possible 
The whole tone of 


factory storage con : 
The first section of the symposium 
and synthetic cream products, and K. W. Newell 
(Colindale) described an outbreak of infection in 
several families arising from eating chocolate éclairs. 
Fecal coli and a few Salmonella paratypl& were found 
in the oake mixture and also in the mixing machine ; 
but the principal contamination was Salm. thompson, 
traced to & single delivery of an unusual peck of 
Chinese frozen eggs, from which two other strains 
were also isolated, pullorum and aberdeen. Describing 
the method of sempling'and of isolating the con- 
taminanta, Betty Hobbe and Muriel Smith (Colindale) 
considered that incubation im selenite medium fol- 
lowed by plating on Leifsen medium containing 1 per 
emt of aucrope is the most estistectery Ud In. 
ly to questions, Dr. Ho i ese organ- 
imme can purvive for more than a year in the frozen 
state, and that Salm. pullorum cannot be used as an 
indicator organism, partly because no.really satis- 
isolation media have yet been devised. 
Custard was the next topic discussed, and R. M. Fry 
and Joan Boissard ( ridge) described a sudden 
outbreak of sore throat, pyrexia and collapse in one 
section of an army camp following an evening meal 
which included this comestible. Most of the casea 
were reported within 48 hr. of taking the meal, and 
nearly all of the throat arana COE Eria oF 
Streptococcus pyogenes, : e incidence o 
infection pointed to one cauldron of custard handled 
by one particular cook as the source of the trouble. 
Doubts were expreased at first con this 
finding, because the material had been handled hot ; 
but it was ahown in the laboratory that, although the 
bulk of material might be at & high temperature, the 
skin of the custard was relatively cool and so would 
allow survival of infected droplets: falling on the 


surface. 
Emphasis was placed on the impo ce of the 
correct handling of dried milk by H. B. Hawley and 


Margaret Benjamin (Yeovil), because growth of 


Pe E ee ee oe They 
eecribed the design of a suitable drying vee and 


374 
powder, but microcooci are relatively resistant. 
Betty Hobbs (Colindale) quoted. eight outbreaks of 
ret Like food poisoning oocurring during the 
summer of 1958, all of which were traced to ‘cream’ 
made with dried milk. Growth of logooci in 
the cream was relatively slow, henoe poisoning 
must have been due to the heat-resistant toxins 
remaining in the dried milk. Seven of the outbreaks 
were from milks processed by one manufacturer, 
and the infection was always found in, batches made 
towards. the end of each day, a point which under- 


‘lines the importance of regular daily cleaning. of . 


plant. - 

In a pa on fecal bacteria occurring in citrus 
juices, Prot M. D: Appleman (University of California) 
said that interest ‘was aroused because of the 
increasing consumption - of unpasteurized juices. 
Although the juices are at pH 4 (approximately), a 
number of typos of mioro-organiam can survive, and 
even grow, to cause spoilage. High counta invaria- 
ably mean that unsound fruite have been used or 
that they have been handled careleaaly. Although ooli- 
forms ooour with some engy, fæcal streptococci 
e to bs lieto ne for indicating general 
contamination. A recorded contribution from M. W. 


Wilson and E. F. Mackenzie (Melbourne) described 
first the methods uséd in the State of Victoria for 
identifying carriers and isolating cases, and then 
went on to discuss in detail outbreaks, 


generally oocurring in young persons, of Salmonella 
infections of the type. All were traced to 
confections desiccated coconut supplied 


from Papua and Eran by.two wholeealers in 
Victoria. Several Salmonella species were isolated, 
inoluding Salm. , potsdam and senftenberg, 
originating obviously from "the ecological conditions 
obtaining in one factory. in particular. In the sub- 
sequent discussion it was stated that the heat 
resistances of the different: Salmonella .types vary 
' considerably. The query was also raised that, 


although a certdin heat treatment may have been ' 


applied, what was the actual tem ture attained 
by the particles, and what was moisture con- 
tent 2; these factors would affect the lethal efficiency 
of the heating. 

In the section devoted to meats and fish, J. M. 
Shewan and J. Liston (Aberdeen) discussed food 
poisonings caused by fish. EE a E a ora 
are non-pathogenic, and generall is stored 
sufficiently cool to prevent undue Tai grav 
but occasional pede as Gund 4 an eae 
polluted waters. Type E .botaliam oconrs in fish 
taken néar Continental porte, but it, has not been 
found in British waters.’ Particularly susceptible is 
the ‘mackerel-tunny group, and poisoning seems to 
be.due to histidine being converted to histamine 
. during ripening. Tropical fish are, much more 

isonous than temperate. ones, the poisons usually 
boing of the neurotoxin or histamine type.. 

fe eh mente; thie confarónóe peper by 
Lundback (Stockhohn) on psal. Salmonella 
outbreaks occurring in 1053, one being due to Salm. 
typhimurium. , This had its source in one 
house in southern Sweden from which pork meat was 
found to be more heavily infected than weal. Jt was 
not le to determine on.the evidence avbilable 
whether the infection was of animal or human origin. 
Fifteen, per cent,of the staff wore found to be carriers 


at one stage. ! MEE 
and Ella Barnes (Cambridge) -reported 


M. 
that antibiotics. to animals. may alter sig- 
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cy for Ruby the streptococci and c 
tridia, this may improve. the quality of ceri 
d reduce spoilage. > _ This has been showr 


keeping quality. Alihoagh this method is of 
advantage, there remain the toxicity i 
the medico-legal aspects to be considered. 

As might be expected, cooked meats are equa 
if not more, susceptible to bacterial infection, ı 


sequent investigations showed that inadequate bak 
wes the reason for the spread of the infection ; it- 
also made clear that adequate precautions must 
taken after baking to prevent the access of infecti 
for example, when adding the gelatin filler. 
Buttiaux and H. Beerens (Lille) discussed 
incidence of gas-forming Olosiridia in canned me 
and found ninety such ‘infections from 109 o 
examined. Ol. welchW ‘occurred most frequen 
followed by Cl. bifermonians, and all originated fr 
semi- meats or processed meats niadequat 
heated. Using a 'mioro-ham' medium, recommen: 
for isolating the cultures, pH was found not to 
significant ih preventi growth; 4 per cent of ! 
was ineffective, but concentrations were; t 
Die And riu Wero MAOY At 0 08 tee e 
and 0-1 per cent, respectively. 
: In the last: section of the symposium, concen 
with bacteria causing food poisoning, Prof. 8. Ha 
(Oslo) discussed the role of aerobic. spore-formu 
Four outbreaks in Oslo were traced to Bacillus cer 
oocurring in dessert sauces. Although, in every ce 
the .infection was very high, it- was not detec 
organoleptically. TB PORE is not an infect 
but an intoxication, the symptoms are similas 
Ol. welchi$ poisoning. According to Joan Tay 
(Colindale), it is possible that some outbreaks may 
due to mixed infections such’ as that.of Proteus t 
Bact. coli. Coliforms themselves are not genert 
thogenic, but in this connexion the host may 
Pbortant: In Britain they form 8 per cent of: 
cases -of' ‘known cause’.. Conaid the oolifo 
URUGU EAL, desc] poolopiaal RICO of Bact. 
have been identified with certain infections, and 
the remaming organisms, Ps. pyooyanea, Proteus £ 
the paracolons, the evidence against them is mai. 
circumstantial. : B. Moore (Exeter). said’ that va 
cases have been proved. of food poisoning due 
Streptococous fascal4s, of which there appear to be t 
types, one with a short incubation period and « 
with a longer one.. In all oasee-& very heavy infect 
ig necessary to produce.;the symptoms, and fr 
laboratory tests with. experimental animals : 
medium and the age of the culture are important 
in 1936, has been the cause of several outbreaks 
the Continent; it has never been detected in Brita 


H0. Pedersen (Frederiksberg) said that infectior 


associated’ exclusively with fish, the toxin - be: 
produced only if the organism is incubated bel 
37° O. The organism been found in various s 
and ‘sea muda, partiédlarly. those’ in harbours, he 
the signifloance of fish in conveying infection: :Tt ] 
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rtain cultural peculidrities and the spores are readily 
led. by mild heat. ; 

The full papers of the symposium will appear in 
forthooming issue of the Journal of Applied 


ROTECTION AGAINST IONIZING 
RADIATIONS 


HE rapidly widening range of applications of 
atomio energy and artificial radioactivity and the 
creasing concern and speculation on the part of 
ə general publio concerning the biological effects of 
niring radiations make the publication of the latest 
commendations of the International Commission on 
adiological Protection* an event of major import- 
ie. The Commiasion functions under- the auspices 
the International Congress of Radiology, which 
ld its seventh meeting in Copenhagen in 1053. 
The history of radiation protection extends back 
far as 1921, to the inauguration in the United 
ingdom of the British K-ray and Radium Protection 
mmittee working under the auspices of the British 
stitute of Radiology, and in the United States 
` the Róntgen Ray Protection Committee. The 
rmation of these and other national committees led 
the first International Commission on Radiological 
-otection in 1928. Since that time the Commission 
8 met at regular intervals, and its expanding sphere 
interest may be judged by comparing the present 
-page report with the last recommendations issued, 
1950, comprising some eight pages in print. The 
"ritish X-ray and Radium Protection Committee has 
cently handed over its ility to other 
Tomittees meeting under e auspices of the 
inistry of Health and the Medical Research Counoil, 
id these bodies have set up a joint Radiological 
‘otection Service to advise users in the United 
ingdom on all matters relating to protection. 
The present Commission includes members from 
n nations and has five sub-committees dealing 
ively with the issible dose for external 
iation, the permissible dose for internal radiation, 
otection against X-rays up to three million volta, 
oteotion against X-rays above three million volta 
id against heavy particles, and the disposal of 
dioactive wastes and handling of radioactive iso- 
pee. The report gives the recommendations of the 
st four of these; the of the sub-committee 
1 the handling and disposal of radioactive materials 
Ul be published later as an addendum. 
In formulating its recommendations, -the Commis- 
xm recognizes that any significant departure from 
e environmental conditions in which man has 
olved may strictly entail some hazard. Since no 
diation-level above the natural background due to 
rrestrial radioactivity and comic rays is absolutely 
fe, the problem is to choose a practical level that 
volves a negligible risk. The concept invoked 
re is that of a “maximum permissible weekly dose" 
‘radiation or a “maximum permissible body burden" 
bct such that if exposure at this level 
sre continued indefinitely, no appreciable bodily 
jury would be expected to result during the lifetime 
"the exposed individual. The recommendations 
' Recommendations of the Interbeilonal Commissio 
dislogy Suppianent Ne B. Pp. er bz” onion 
Radio OD dO ed will taper cover, Tae DE with alot sven 
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are primarily intended to apply to the oocupetional 
exposure of pereonnel forming only & small fraction 
of the community, and in such circumstances genetio 
changes affecting the race as a whole are not con- 
sidered the limiting factor. The report suggests a 
reduction of all permissible levels by a factor of 10 
to take account of possible genetic effects where 
exposure of & large population is involved. 

Past -recommendations of the Commission have 
been chiefly concerned with the establishment of a 
maximum permissible weekly dose in rontgen units 
for whole-body exposure to X- or y-radiation, and 
in 1950 this was fixed at 0:3 r./week. The sub- 
committee on the permissible dose for external 
radiation does not now recommend any change in this 
besio value for X- and y-rays up to 3 MeV., which 
remains at 0-3 r./week, corresponding approximately 
to an absorbed dose in soft tissue of 0-3 rad/week. 
Maximum permissible levels for other types of 
ionixmg radiation are also considered. 

Some confusion may result from the multiplicity 
of unita used in the report for the expreamon of 
radiation dose or radiation absorption in tissue. This 
arises in part from the fact that shortly before its 
publication the International Commission on Radio- 
logical Unita recommended that the rad should be 
used wherever poasble as the unit of absorbed 
radiation dose. This unit is equal to an energy 
absorption of 100 ergs/gram. Because of the varying 
pay suy effectiveness of different types of radiation, 
it is found necessary to introduce a further unit—the 
rem—which is defined on p. 19 as “‘the absorbed dose 
of any ionizing radiation which has the same biological 
effectiveness as l rad of X-radiation . . ." This 
appears to be at variance with previous definitions of 
the rem as that dose which has the same biological 
effectiveness as l rontgen of X-rays. The use of the 
rem might have been avoided had the Commission 
chosen to recommend that the maximum jggible 
dose for heavy ionizing particles should that for 
X- or y-rays divided by -the relative biological 
effectiveness of the radiation in question. Jt must 
be pointed out that the relative biological effective- 
nees for any gi radiation may depend on the type 
of biological effect studied. 

On p. 17 it 1s assumed that the tissue dose in rads 
is approximately numerically equal to the dose in 
rohtgens in the tissue concerned. It should perhaps 
be emphasized that this assumption is only valid ın 
soft tissue where the mean atomic number is nearly 
equal to that of air. Some clarification of these 
issues would be welcome in future recommendations 
of the Commission. 

Radiobiological studies have demonstrated that 
certain organs of the body—notably the skin, blood- 
forming organs, gonads and eyes—are perticularly 
vulnerable to radiation damage. Special considera- 
tion is therefore necessary with highly non-uniform 
distributions of radiation dose such as may be 
encountered in exposure to iculate radiation. 
For this purpose, the concept of the ‘critical organ’ is 
introduced ; by this is implied the organ of the 
body: which under the conditions of the exposure 


receives the dose that resulta in the greatest bodily 


damage. ‘The criterion used in establishing maximum 
permissible levels is that the dose absorbed by the 
critical organ ‘shall not exceed 0-3 rad/week of 
X- or y-reys or an equivalent amount of other 
radiation. . 

The idea of the ‘critical organ’ is fundamental to 
the report of the sub-committee on the ptrmifsible 
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dose for internal radiation, which considers th 
tae an Gs MS of RS OBITUARIES 
Prof. G. F. Shirras 


materials, Taking account of the non-uniform distri- . 
bution of radioactive material in the body, maximum, ; 
permissible levels of concentration in air and' drinking Pror. Grona Finpay Suranas, who died or 
water are quoted for ninety-one isdtopes or mixtures June 23, came of an Aberdeen businees family, ane 
of isotopes. For most of these, the ériterion used is” was educated at Robert Gordon's College in Aber 
that of the absorbed dose in the ‘critical organ, the dean and at the University of Aberdeen, where ‘b 
caloulatioris being based on & “standard man" in distinguished himself outstandingly in economic: 
whom all characteristics are: chosen to be those Choosing an Indian career, he joined the India 
representative of the average man. In ihe case of Educational Service, and at the early age of twenty 
a-emitting radioisotopes that become localizedinbone, four he became professor of economics in Dace 
however, the levels are based on a direct comparison College and was elected a Fellow of the University c 
with radium. A large accumulation of human Calcutta. For thirty years thereafter he held a suc 
experience is available regarding the effects of cession of posts, doubling some of them. Durin 
ingested radium in man, and the maximum per- -1910-13 he served in the Fi Department of th 
missible body burden of this element has lang been Government of India, and during 1914-21 he we 
fixed at 0-1 po. : F director of statistics, as well as reader in economic 
With many other isotopes, human data are usually in the University of Caloutta. Ho next spent flv 
completely lacking, and distribution and turnover years as.director of the Labour Office of the Bomba 
must be estimated in other ways, for example, from Government, and thereafter he was principal an 
the results: of experiments. The sub-com-  profeeeor of economics in Gujarat College, Universit 
mittee acknowledges that these calculatians are often of Bombay, until he retired in 1030. He then unde» 
only approximate. Moreover, the figure of 0-3 rad} took the headship of the Economics Department b 
week applies properly to whole-body radiation, and University College, Exeter, for the period of the Wa 
ita extension to partial-body irradiation of a critical. He worked for ,& time in the Control Commissio 
organ may entail a considerable safety fpctor—a for Germany as controller-general of the Financ 
- factor which may, however, be offset by irregularities — Division. : " 
in the distribution of radioactivity in the tissues of Work more to his taste awaited him elsewhere. BW 
the óritioal organ itself, especially at the histological held the professorship of economics for a year i 
level. It ie probable that many of the values quoted Trinity College, Dublin, and in the following year 
in this section may have to be revised as more he worked aa visiting professor and lecturer + 
detailed data become available regarding the effects several American universities, notably at Illinoi 
of partial body irradiation and the non-uniform Florida and Cornell Universities. 
distribution of radioisotopes in tissue. Meanwhile, Shirras wrote and publiahed on a large scale an 
they form a valuable working guide for persons ‘with authoritative effect in the feld of stetistia 
working with radioactive materials, though some may Two weighty books sprang from his Indian experienc 
d uta the data were not presented in a more  —'Indian Finance and Banking" and “The Rcienc 
~ abbreviated and simplified form. ' of Public Finance’, and also “Some Aspects « 
In the report of the sub-committee on protection i Commerce and Industry". ` Others of h 
against X-rays up to 3 MeV., detailed recommenda- lications were ‘Federal Finance in Peace am 
tions are given for the planning, surveying and War” and ‘Planning towards Recovery”. He undé 
monitoring of new X-ray installations. Principles to took research and wrote on Sir.leaao Newton, beim 
be followed in establishing general working condit ions attracted by Newton’s work at tbe Mint, and h 
in such installations are outlined and the special contributed to the '"Enoyolopsdia Britennica". 
requirements of medical diagnostic, medical thera- book entitled “The Burden of British Taxation” car 
peutic, and non-medical unite are discussed separately. out in 1943. 
The hazards axising from non-useful sources of X-rays His enthusiastic spirit conceded nothing t 
(cathode ray oscillographs, television tabes, trans- advancing age or to his status of retirement. P 


mitting valves, etc.) are also discussed. A valuable 
a ix provides data on the sbsorption of X- 
tion in various shielding materials, and the 
protective-barrier requirements of different types of 

-~ installation. 

Finally, the sub-committee off protection against 
X-rays above 3 MeV. and against heavy particles 
recommends a maximum permissible weekly dose of 

- 0-8 radfweek for X-rays above 3 MeV., and 0-08 rad/ 
week for neutrons in the’ energy range 0-025 eV.— 
10 Mey., assuming a relative biological effectiveness 

~ of 10 for neutrons in the critical organ—in this case 
the eyes. Values of neutron flux ing to 
the maximum permissible doeage rate at differant 
energy levels, and relative biological effectiveness 
figures for different types of particulate radiation 
are specified. 

The report is an impressive example of international 
00-0 ion and ‘should receive the serious attention 
`of all who are concerned in the production, handling, 
and ,use_of radioactive “materials and machines 

. producing ionizing radiations. -E. H. Batouar 


may truly be said to have been the victim of h 
arduous concentration on work and his inten 
interest in problems and people. He was alert an 
responsive, whatever the occasion or the company 
lucid and engaging in speech and gifted in writin, 
He wrote, moreover, & scrupulously clear and gracef+ 
hand. headed, of striking features, ap 
virtually bald, he had a rare distinction of appes 
ance. Outside economics, his chief study was tl 
Bible, especially the Psalms, and the Bainte. Born 
Presbyterian, he became an Anglican, and officiat 
frequently and-acceptably as a lay preacher. 

He died prematurely, it may justly be said, a litt 
before his seventieth birthday. He died, as he wou 
have wished, in harness, on his way to take pa 
in the oonferenoe of the International Statistic 
Institute at Rio de Janeiro. 

Shirras married Amy Zara, the only daughter : 
the late George MoWatters, who survives him. ( 
his two eons, Major Richard Shirras and Maj» 
Douglas Shirras, the latter was killed while servir 
in France with the Seaforth Highlanders. - 


No. 4478 August 27, 1955 


Dr. Stanley Smith 


Ds. Stannay SurrH was born at Middlesbrough 
o March 7, 1883, and educated at Darlington 
Tammar School, On leaving school he worked in 
1e chemical laboratory of the Darlington Forge Co., 
ubt in 1904 he entered Armstrong (now King’s) 
ollege, Newcastle on Tyne, where he graduated in 
B07, and took his M.Sc. and D.Sc. degrees in 1909 
nd 1915, respectively. 

Inspired by Prof. G. A. Lebour, Stanley Smith 
arried out investigations on the ooalflelds of North- 
mberland and the Carboniferous Limestone of the 
ills, his resulting paper (1911) on ‘The Faunal 
uccession of the Upper Bernioinn" being stil a 
xiidard work. But, of greater i rtance, this 
earch’ led him to take up the study of the Palæozoio 
»rals, in which he thereafter specialized. Election 
> & fell ab Aemstrone. College ta 1010 took 
im to Clare College, Cambridge, where he graduated 
1 1912. His first paper on corals (1918), on onto- 
enegis and local variations in Aulophylum, set the 
attern for all his future work, for he insisted, as 
ways, on the need for basing the revision of genera 
ad species on the re-examination of the type speci- 
iens or, if they were unavailable, of topotypes. In 
is masterly on Lonsdaleia (1916), Stanley 
mith write, iuo onptadl mstancy of detail, but conservation 
f the general lan, is the most characteristic feature 
f the AREN morphology of Rugose genera", & 
tement repeatedly validated by later work. A 
weam of papers followed, either by him alone or in 
laboration ; these ickly established his world- 
ide reputation as the authority on Palæozoio 
orale. Of interest was his description (1980) 
f Valentian corals from Shropshire and Montgomery- 
iire, for, apart from H. A. Nicholson and R. Ether- 
lge’s classic monograph of the Silurian fossils of the 
iryan area, no extensive coral fauna of similar age 
ad been previously described. All his papers were 


varked by careful obeervation, honest interpretation, - 


nd polished presentation. They have acted as 
1odels for almost all Paleoroio coral research since, 
ad, to quote & correspondent, "have really placed 
&lsoroio coral work on its feet". 
From 1913 Stanley Smith spent much time during 
acations at the British Museum (Natural History), 
om oe S epeng Ta ong association with Dr. W. D. 
ration resulted not only in 
eral ataa Worle savisina aa’ extensive sacs 
? coral genera, but also in their enunciation (1930) of 
Til Oe co which has sinoe been 
lied to other groups of fossils. The Museum 
lished in 1040 the “Index of Palmwozoio Coral 


enere”, S af aP hanes) erii cien 
His investigations into the geology o the Bristol 


‘ea led to two major stratigraphical contributions, 
amely, his recognition of Tremadocian Shales in the 
ortworth inlier of Gloucestershire (1933), and his 
wrelation of the high Viséan fauna of the Tanhouse 
eds of Yate with the upper part of the P, zone 
941). With G. A. Kellaway he also described the 
ily British Jurassio stromatoporoids known (190838), 
hile earlier (1023) the Geological Survey had pub- 
hed. his important report on the lead and zinc ores 
' Northumberland and Alston Moor. The award 
him by the Geological Society of London of the 
yell Medal in 1947 for his paleontological and 
ratigraphioal researches was richly deserved. - 

Stanley Smith was also knowledgeable m Greek 
id Roman antiquities. For some years he had been 
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engaged with Mr. D. E. Eiohholz, of the University 
of Bristol, on a new translation of Theophrastus’s 





Stanley Smith spent his life in the university world. 
After appointments ab 1913-20), 
Bedford College for Women (1020-21), and Toronto 
(1921-22), he became aasistant lecturer in geology in 
the University of Bristol (1922) ane epe ce 
in paleontology in 1948. He played a full 
local scientific societies, and had been her 
the South-Western Naturalists’ Union, of which he 
was honorary secretary for many years. 

To work closely with Stanley Smith was to dis- 
cover a gentle, generous nature, and a lively sense of 
humour which was always kindly. He was an 
indefatigable worker, to whom the blem of the 
moment waa all-abeorbing. He y gave of his 
knowledge, though always in the humble spirit which 
was one of his great traits. Hoe never lost his innate 
modesty nor his charming, old-world courtesy, and 
he would exercise the greatest patience in trymg to 
understand another’s point of view. Above all, he 
was a very loyal colleague and friend. 

During the last few years of his life, Stanley Smith 
suffered from & painful affliction of his back; but 


despite this he b at his research work to the end. 
He died y on July 1, 1955, after & heart 
attack. i wife, whom he married in 1924, survives 


E. DieHron THomas 


Dr. J. B. Christopherson, C.B.E. 


Joms BRrAN CHRIBTOPHNHRSON, familiarly known 
as ‘Christo’ to his friends, who died on July 21 ab 
D ae of eighty-seven, will be remembered for the 

d exciting career which he led as well as 
for the scientific work that he achieved. He will go 
down in medical history as the man who introduced 
the cure of bilharziasis (schistosomiasis) by intra- 
venous injections of tartar emetic. 

He had a good family and scientific background, 
bei educated at Clifton College, Caius Oollege, 

and 8t. Bartholomew’s Hospital, London. 
He qualified in 1898 and soon afterwards was elected 
assistant to the Albert Dock Hospital under 
Mr. (afterwards Sir) James Cantlie, and he remained 
in London until 1901. i herson was therefore 
associated with the beginnings of the London School 
of Tropical Medicine and came under the influence of 
Bir Patrick Manson. In 1897 he took his final F.R.C.8. 
and eventually was elected F.R.O.P. in 1913. He 
was therefore doubly highly qualified. In 1901 he 
was swept into uniform and werit to the South 


joined in June 1902 the newly created Sudan Medical 
Service, first as the private doctor to the Sirdar, 
afterwards becoming director of medical services of 
the Sudan Government. Five years later he resigned 
this appointment and became director of the civil 
hospitals in Khartoum and Omdurman. He had now 
direct charge of clinical cases and made the most of 
the rich material under his care. 

His career was once more broken by war, when he 
accompanied Sir James and Lady Berry's Red Cross 
Unit to Serbia es a surgeon. There he witnessed the 
break-up of Serbia and was taken prisoner by the 
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Austro-Hungarian armies. He was, however, soon 
rescued, and chivalrously released by Slatin Pasha, 
the Inspector General of the Sudan, who as an 
Austrian subject had stayed behind in his native 
country at the outbreak of war. 

Early in 1916 Ohristopherson was in France as the 
secretary to the War Office Commission on Medical 
Establishments. Later in that year he was back in 
Khartoum, where he found several cases of kala-azar 
who were also infected -with bilharziasis—Schtstosoma 
haematobium. Having learned of Sir Leonard Rogers’s 
discovery of the iflci of antimony (tartar 
emetic) in the treatment of kala-ezar in Calcutta in 
1914, he followed suit, but was surprised to see the 
schistosome eggs disa also from tbe urine, until 
the cases were cured of both diseases. He also made 
the pregnant observation, which has since been many 
times confirmed, a aac ca cuia 


NEWS an 


Presentation to Prof. F. J. M. Stratton, F.R.S. 


Ox August 23, in the rooms of the Royal Astro- 
nomical Society, the president, Bir Harold Jeffreys, 
presented to Prof. F. J. M. Stratton a copy of “Vistes 
in Astronomy” at a special conversazione. Those 
present inoluded foreign astronomers visiting the 
United Kingdom prior to the ninth General Assembly 
of the International Astronomical Union. On the 
same occasion, Prof. H. O. van de Hulst, of Leyden, ^ 
received the Eddington Medal for 1955. It was 

the.oocasion of Prof. Stratton's seventieth 
Matos after his retirement from the chair of 
; hysics at Cambridge, that gave the inspiration 
for istas in Astronomy’, intended as a tribute from 
his former colleagues, studenta, friends and admirers 
everywhere. As publication plans progressed, and 
when the efforte of the editor, Dr. Arthur Beer, to 
obtam contributions from leading repreeentatives of 
all nations met with such encouragement and an 
Increasing number of a tances, it became clear 
that this was to be something much more than & 
Festschrift. The fiel outcome is the present work: 
a generous and thorough croas-section through the 
whole of contemporary astronomy and its allied 
sciences, always i pie] the lmes along which 
research is particularly active at the moment, its new 
techniques and methods and their interaction with 
theoretical Aera TEn ia. These two volumes could 
be compared to the “Handbuch der Astrophysik", 
published in Germany before the War, although the 
present work is much wider in scope. It can rarely, 
if ever, have happened before that so many leading 
scholars in a single discipline have co-operated m one 
book on such & wide international scale ; indeed, 215 
authors from twenty-six nations have joined to pro- 
duce 102 contributions. That this was possible is a 
fitting tribute to the international spirit which has 
permeated Prof. Stratton’s life-work in and for 
astronomy. Practically every country in the world 
with an active astronomical life has contributed. 


Physical Chemistry at Sheffleld : 
Prof. George Porter 


De. Gmonam Porta, who has been a pointed E 
the newly established chair of physical 


the University of Sheffield, is distinguished for his 
pioneering contributions in the fleld of flash photo- 
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changed by antamony and that they no longer hatcl 
in water. To Christopherson must therefore go th 
credit for this notable 

On his return to England after the War, Christo 

herson was in charge of the bilharsia clinic of th: 

i of Pensions and cured many ex-Service men 
He then became a specialist in pulmonary disease 
and physician to the London Chest Hospital, wa 
also physician for tropical diseases to Roya 
Masonic Hospital and took an interest in the tropica 
diseases ‘section of the Royal Society of Medicine 
More than twenty years ago he retired to his count 
home, where be devoted himself to. horticulture 
Christopherson was a sympathetic and friendly person 
whose great joy was to help others. He had severa 
endearing and attractive mannerisms; but whe 
occasion warranted he could be tough and firm. 

P. MaANB8ON-BAHR 
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lysis and kinetio . He was Ackroy 
Scholar of the University of US and after gradu 
ating in 1941 entered the Royal Navy, with which h 
served throughout the War as a specialist in the flel 
of radar; he was demobilized in 1945 with the ran! 
of lieutenant. He resumed his studies in the Labor 
atory of Physical Chemistry at Cambridge, where i» 
due course he was awarded the degree of Ph.D. fo 
his work on the development of the method an 
technique of flash photolysis. The application of thi 
powerful method to the study of primary photo 
chemical reactions, to the measurement of very rapi 
reactions between atoms and freo radicals, and th 
reactions of explosion and combustion, has resulte 
in & large amount of new and important work pub 
lished ‘during the past seven years. Dr. Porter we 
appointed demonstrator in physical chemistry a 
Cambridge i in 1049 and assistant director of rescart' 
in 1958. He was elected to a fellowship at Emmannt 
College in 1952. In 1954 he jomed the British Rayo 
Research Association as assistant director, where b» 
was associated with the launching of the new labo» 
atories recently opened by H.R.H. the Duke c 
Edinburgh. His many friends in Cambridge and th 
academic world at large will welcome his return t 
university Jife, and wish him every success in tb 
building of his new research department. 
United Kingdom Agricultural and Food Repr 
sentatives In Canada: Mr. Gilbert S. Lawri 


Mz. Gusset B. Lawar, senior inspector in th 
Department of Agriculture for Scotland, has bee 
appointed agricultural and food adviser to the Hig 
ioner for the United Kingdom in Ottawa, + 
succeesion to Mr. W. F. Darke, who has complete 
his tour of duty in Canada. Mr. Lawrie, who 
thirty-nine years old, was educated at Georg 
Watson’s Boys College, the University of Edinburg 
and the East of Scotland College of Agriculture. H 
academic awards include the Stevens Scholarship » 
iculture and the Wardlaw-Remsay Memori 
Prize and Medal for the most distinguished studen 
He was president of the Edinburgh University Agi 
cultural Society and leader of the College of Ag: 
culture livestock judging team. His practical expe: 


' enoe includes two years work on arable, stock ar 


dairy farms, eleven years on work closely oonneott 
with practical farming, and a short period on tł 
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taff of Boghall Experimental Farm. For two years 
e obtained commercial experience with a well-known 
rm of Scottish seedsamen. During the War he served 
1 the Middle East and Mediterranean countries, and 
ras appointed deputy assistant director of supplies 
ith executive and advisory reaponsibilities oon- 
ected with the production, purchase, storage and 
istribution of agricultural commodities and the 
dministration of extensive War b farms 
1 Palestine and Syria. In 1946 Mr. Lawrie returned 
» Britam and joined the Department of Agriculture 
or Scotland, where he has served for the past nine 
ears. 


Ise of Radloactive Cæslum for Cancer Treatment 
Tug United Kingdom Atomio Authority 
nnounces that a new kind of teletherapy source for 
reatment of deep-seated cancer is being made avail- 
ble for use at the Royal Marsden Hospital, London. 
‘he principles of such treatment are not new, but 
his is the first time that radioactive cæsium recovered 
‘om ‘waste’ flasion products has been used for this 
urpose. The source itself is a cesium salt enclosed 
1 & metal] cylinder about one inch in diameter and 
aree inches long. It has an activity of 1,000 curies 
xquivalent to that produced by a thousand grams 
f radium). The extraction, refinement and 
aration of the source in its capsule was und 

x the Industrial Group by the Research and 
evelopment Branch at the Atomic Energy Factory 
t Windscale, since the raw materials are stored 
iere. The process is remotely operated within cells 
aving concrete walls several feet thick, and the salt 
finally melted at a red heat into the metal capsule. 
he initial apse a of these sources will be 
1e to two a With the exception of a single 
rperimentel source made in the United States, no 
sher country is making cæsium on this scale. The 
iggestion for utilizing radioactive cmeium, which 
ig a useful life of same scores of years, fram atomic 
le ‘waste’ arose about 1952 at Harwell, and the 
tope Division there suggested that it might be 
itable for cancer therapy. The general proposal to 
ako these sources was announced at a Hospital 
hysiciets’ Association, meeting in London in Novem- 
m 1954, and the first hospitals to use the sources 
ill be the Royal Marsden and Royal South Hants. 
nese hospitals have each demgned their own special 
erapy heed to contain the sources ; other hospitals 
ay use a head designed by the Isotope Division at 
arwell to suit the cæsium sources. Two of these 
ads were exhibited at the International Conference 
ı the Peaceful Uses of Atomio Energy at Geneva. 


lence Museum Collection: — Supervoltage 
Machines for X-Ray Therapy 

THe Science Museum, London, has recently 
thered together in its Atomic Physics Collection a 
all group of exhibits relating to linear eleotron- 
celerators. Although for -research purposes 
e cyolio accelerators as the betatron and 
nohrotron are the most widely used for the pro- 
tion of penetrating X-rays for hospital radio- 
erapy, the traveling-wave linear electron-acceler- 
or has great advantages and is being installed in 
increasing number of hospitals in Great Britain. 
© Science Museum exhibits comprise sectioned 
rta of an actual accelerator, presented by Mullard, 
d.; & most i i mechanical model illus- 
‘ting the principle of the travelling-wave aooeler- 
wr, lent by the Metropolitan-Vickers Eleótrical Co., 
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Ltd. ; several diagrams showing the construction 
and operation of these accelerators; and & group of 
photographs showing them in use in the Hammer- 
smith Hospital, London, and in the Mogavolt 


* Treatment Unit at Newcastle upon Tyne. Other 


exhibits in this field recently placed on view m the 
Museum are a betatron by the Clarendon 
Laboratory, Oxford, & model of the Philips cascade 
generator at the Cavendish Laboratory, Cambridge, 
and a mechanical model illustrating its principle lent 
by the Westinghouse Brake and Signal Co. 

Rockefeller Grant for Genetics Research at Unlver- 

sity College, London 


Taa Rockefeller Foundation has made a grant of 
30,000 dollars to the Galton Laboratory of University 
College, London, for furthering research in genetics, 
this grant being an extension of a similar one which 
has been gi to the Laboratory since 1046. The 
work at Galton Laboratory is exclusively con- 
cerned with humap genetica, particular attention 
being paid to certain specific aspects. In the identi- 
fication of the effecta of genes in homozygous and 
heterorygous form by biochemical methods, ige 
techniques are being developed which enable the 
presence or absence of a gene to be established with 
minimal ohanoe of error ; theee prinoiples are being 
successfully li to the urmary excretion of 
cystine and of f-amino-tsc-butyric acid. Work on 
the gradual extension of knowledge concerning tho 
human chromosome map is concerned with pairs of 
conditions located on the same chromosome, which 
have recently been discovered by members of tho 
Staff; examples are, first, the linkage between 
elliptocytosis and the RA locus and, secondly, that 
between the ‘nail-patella’ syndrome and the ABO 
locus, For the ascertainment of the part played by 
genes in ological and metrical traita, both 
normal and ormal, noticeable at birth, special 
attention is being paid to fostal malformations of 
specific types, including imm; the genetical 
contribution of the mother to weight of the child at 
birth is being confirmed. Finally, existing methods, 
and new ones, are being applied to the statistical and 
mathematical analysis of human genetical data, 
special attention being paid to the precise ascertain- 
ment of gene frequencies and the exact measurement 
of linkages. 

Photoblology Group 


A Puoro2i0LOGY Group has been recently estab- 
lished in Great Britam “for the of bringing 
together biologists, chemists and physicista with an 
interest in this fleld, to further scientiflo discussion 
in this country and to explore the possibilities of 
international co-operation”. The members of the 
organizing committee are: Chairman, Dr. M. H. 
Pirenne; Víoe-Ohairman, Prof. J. A. V. Butler; 
Secretary, Dr. Edna M. F. Roe ; with Dr. Ph. Bauwens, 
Dr. E. J. Bowen, Dr. R. Hill, Dr. A. D. Lees and 
Dr. N. Uri. The first meeting of the G will be 
held on October 3, 10 a.m.—6 pm., at Bedford College, 
Bog Park, London, N.W.1, when four papers 

be read: light absorption and energy transfer 
(Dr. E. J. Bowen); the present state of photo- 
synthesis research (Dr. R. Hill); photosenattive 
Pigment in the retina (Dr. W. A. H. Rushton); and 
basio dear ee in the measurement of light energy 
(J. 8. ). Those wishing to attend the meeting 
should write before September 19 to Dr. Edna 
M. F. Roe, Chester Beatty Research Institute, 


^ 


" 
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Royal Cancer Hoepital, Fulham Road, London, 
8.W.3, from whom further particulars of the Group 
and its membership can be obtained, 


The Anthropologist: New Indian Journal 

In the India of to-day many diverse populations 
are being brought mto contact with each other. The 
network’ of communications’ extends to the remotest 
areas, and tribal cultures at all levels are meeting 
Western civilization at an increasing rate. This has 
Pee a e A erg eee ee 
anthropology both by non-Indi and Indians. A 
welcome is to be extended, therefore, to The Anthro- 
pologtst, a biannual journal edited by the Department 
xu o EU AM UE oae 6a 
year or Re. 8.8 a Although the managing 
director is Dr. P: Gre of Diis tho otra 
board is not restricted to his Depertment. 

aer it natures B. 6. Quit, direntar of the Depart 
ment of Anthropology of the Indian Museum in 
Calcutta, and the first article in the first number is 


by Ernst O. Büchi of ua TE Incidentally, 
this is a most valuable ution to our knowledge 


of the. blood-group seoretór factors in India, a demon- 
stration that the secretor status will become im- 


portant in, recognising the varied composition of, 


mixed Indian communities. The same number of the 

Journal contains à std of joven delinquents by 

O. Biswas, anthropometric studies of the Bhotias 
by B. O. Tiwari, a cultural easay on the Naiks by 
J. D. Mehra and papers on fingerprint patterns and 
blood groupe. The second number has now a 
and continues along these varied Imas, with con- 
tributions by Buchi, notably one on the ion of 
sickling in Indian by G. R. Gayre from 
Saugar, 8. C.-Dube from Hyderabad and by oe 
Delhi group. We can look forward to a stimniatin 
contribution from India in this fleld.. 


Risks to Wild Life of Agricultural Chemicals 


Tama has naturally been some concern in Great 
Britain leet the widespread use of chemicals to destroy 
pests and weeds should be a source of undesirable or 
even dangerous secondary effecta. The risks run 
by operatives such substances and the 

iliby of harm from eating food exposed to them 

ve already been discussed in two earlier rts 
(‘Toxic Chemicals in Agriculture", 1951; and ‘ i 
Chemicals in Agriculture: Residues in Food”, 1958). 
A third report, '"Toxio Chemicals in Agriculture: 
Risks to Wild Life", has now been published (pp. 31. 
London: H.M.8.0.; ls. 6d. net). Acoording to evi- 
denoe collected from a large number or aa pian 
and individuals and some fleld-experimants carried out 
to gain information of a more precise nature, ib seems 
that casualties to mammals and birds (including 
game) due to sprays are probably amall. The sub- 
stances most likely to be harmful are organo- 
phosphorus insecticides applied to brasmioas in late 
summer, arsenical compounds used for potato haulm 
deetrubtion, dinitro weed-killers, applied in spring, and 


- DDT insecticides applied to orchards, carrote and 


peas. Details of same actual fatalities that have 
occurred are given, and precautionary methods sug- 
gested. Danger to insects is probably much greater 
but more difficult to evaluate. Effects of sprays on 
wu -bore Haya monyo MA AE on E e 
of the in closer co- 
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among lines of work suggested are the effect on bird 
of killing large numbers of insects and the extent t 
M Sa are ig oe eee Soak 
the death of pollinating inseota. 


Rubber Research Institute of Malaya 


In the current annual of the Rubbe 
Research Institute of Malaya for 1952 (Kuala Lumpur 
1954), an account is given of the fourth year o 
operation of the five-year p of expansio: 
of the organization and work of the Institute. Th 
resent report contains an introduction by thi 

tor and accounts of the work of the severa 
Divisions—8oils, Botany, Pathology and Chemistry— 
each subdivided into research and advisory sections 
An &ooouni' is also given of Smaliholders 
Advisory Service, Work on the rubber tree inolude 
breeding and selection, a study of tapping systems 
various goil investigations, cultivation and manuring 
and the control of diseases and pesta. Work on thv 
pM ee ee ee ee ae 


continues through all the 
is, it includes the collection ae ee 
to the final produot fo 


export. studies are m the hands of the Chemica 
Division. Fuller acoounts of the wor) 
of the Institute are to be found in ita Jowrnal, th 
annual reporta being intended to ful a mor 
general purpose. 


Observatory Department, Mauritius : Report fa’ 
1953 
freee er is tec A t of th 
Colony of Mauritius for the year 19 . 16. Por 


Louis: Government Printer, 1954) d died th: 
general functions of the Department under variou 
headings, including provisions of  meteorologioe 
services for the government departments, loca 
ee ee ay AR e AM 
and commercial interests, the Armed Services, th: 
merchant navy and civil aviation; warnings o 
tropical cyclones; research; -and other activities 
Besides the Royal Alfred Observatory, the Depart 
cu oe ee ee eee 

lemousses, Vacoas, Plaisance Airfield, Agalega 

Be eda a c nim. In addition to th 
dioc E. G. Davy, there are an assistant directo 
and’ thirty-four others on the staff. Descriptions an 
given of the inspections and visits, buildings, meteor 
ological instrumenta, magnetic instruments and othe 
equipment, eto. Ib is interesting to notioe tha 
towards the end of 1953 research work was in pro 
gres on the influence of rainfall on the rates o 
growth and maturity of the sugar cane. As th 
Colany’s income depends almost entirely on agri 
cultural products, the Department devotes mos 
attention to agricultural meteorology. During 1953 
progreas in reorganizing and the Pepart 
ment was more substantial than had bean possible t 
ee ee This is ahiefl 
attributed to the provision of adequate accom 
modation at the Vaooes headquarters, the filing o 
one of the posts of assistant meteorologist, and th 
increasing experience of observers appointed in 194° 
and 1950. Further funds for building having becom. 
available and hopes of filling all staff vacancies i 
1954 being entertained, the report ends on th 

istio note that “the prospects at the end c 
1958 were brighter than they have been for a numbe 
of years", 
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Abstracts of Papers on Radlo Engineering 


Tuz amount of literature published in the fleld of 
radio and electronics is nowadays so vast that any 
aid to abstracta and references in the subject is very 
welcome. As a contribution to this end, the British 
Institution of Radio Engineers has recently published 
a booklet entitled ''Abetracts of Papers which have 
appeared in the Journal of the Brissh Institution of 
Radio Engineers over the Past 15 Years" (pp. 48; 
1855; from the Institution, 9 Bedford Square, 
London, W.C.1; 2s. post paid). Fourteen volumes of 
this Journal have been published during this period, 
and the papers abstracted include those preeented at 
the latest convention of the Institution held in 1954. 
The abstracta, which number nearly four hundred, 
&re arranged according to the Universal Decimal 
Classification. and the use of the booklet is 
facilitated by the table of contents and index to 
authors. H 


The Night Sky In September 


FuLL moon occurs on Sept. 2d. 07h. 59m., V-T., 
and new moon on Sept. 16d. 06h. 18m. The following 
conjunctions with the moon take place: Sept. 14d. 
Oh., Jupiter 5° N.; Sept. 18d. 12h., Mercury 2° N. ; 
Sept. 20d. 16h., Saturn 5° N. In addition to these 
conjunctions with the moon, Mercury is in con- 
diese ae 02h., Mercury 1° 8. 

ercury is too close to the sun for observation during 
September, and the same applies to Venus, which fs 
in superior conjunction on 1. Mars rises 
about 4h. 40m. throughout ber, and during 
the early of the month it is close to p Leonis, 
from which ite eastward movement takes tt south of 
c Leonis about September 24. Ab the end of the 
month it is west of B Virginis and soon afterwards 
moves into the constellation Virgo. Jupiter rises at 
Sh. 15m., Zh. 85m. and 1h. 65m. on September 1, 15 
and 30, respectively, and is conspicuous in the oon- 
stellation Cancer, in which it moves eastward into 
Leo. Saturn has an eastward movement m Libra 
and sets at 21h., 20h. 10m. and 19h. 10m. on Septem- 
ber 1, 15 and 80, respectively ; its change of position 
is easily noticed as it moves from east of æ Libre to 
midway between « and y Libre towards the end of 
the month. There is no occultation of stars as bright 
as magnitude 6 during the month. Autumnal 


Announcements 


H.M. Tum Qummw wil open the new buildings of 
the School of Veterinary Medicine, University of 
Cambridge, on October 20. 


Ir is announced that Imperial Chemical Industries 
fellowships for research in the University of Cam- 
bridge have been awarded to Drs. B. H. Briggs and 
R. I. T. Oromartie (Clare College) ; P. W. E. Grensted 
(Ohrist's College); and O. M. -Philips (Trinity 
College). " 


Tux Research Fund of the Chemical Society pro- 
vides grants for the asistance of research in all 
branches of chemistry. About £700 a year is available 
for this purpose, the income being derived from a 
donation of the Worshipful Company of Goldsmiths, 
from the Perkin' Memorial Fund, and from other 
sources. Applications for grants should be submitted 
by November 15 on the appropriate form, obtainable 
from the General Secretary of the Society af Burling- 
ton House, Piccadilly, London, W.1. 


NATURE 


881 


Toa Massachusetts Institute of Technology is 
offering a small number of scholarships to British 
graduates in science and technology (not architecture 
or town ing) to enable them to attend the 
summer sesion of the Institute during June 4- 

25, 1956. Candidates must be less than 
twenty-eight veers of age and have done at least 
two years work in either industrial or academic 
research since graduating. Application forms, to be 
returned by October 14, can obtained from the 
Cultural Affairs Officer, American Embaasy, Room 
802, 41 Grosvenor Square, London, W.1. 


Tum Institute of Metal Finishing has decided to 
revive in a modified farm the William James Memorial 
Prize, founded in memory of its first honorary 
treasurer. The competition will be in the form of an 
exay on any aspect of metal finishing or related 
subject, and will comprise two sections: essays of a 
theoretical or technical point of view, for which 
competitors must nob be more than twenty-five years 
old; and essays based on cal knowledge or 
experience (no age limit). prizes of 10 and 5 
guineas, respectively, will be awarded in each section. 
Easays should be 1,000—5,000 words in length and 
may be illustrated. They should be sent not later 
than October 81 to the Honorary , Institute 
of Metal Finishing, 32 Great Ormond Street, London, 
W.C.1. 


Tua Photoelectric Spectrometry Group is carrying 
out a survey of the demand (in Great Britain) for 
solventa for spectroecopio with particular 
reference to the purity ired at specified minimum 
wave-lengths and the ities used. A question- 
naire has poen ere and is ready for distribution 
to as wide & of solvent users as poasible: Copies 
of the questionnaire can be obtaied from the 
assistant honorary secretary of the Group, K. A. 
Macdonald, 56 Arbury Road, Cambridge. 


Tra Metal Physics Committee of the Institute of 
Metals is ing a one-day symposium on ''The 
Mechanism of Phase Transformations in Metals", to 
be held in the Royal Institution, Albermarle Street, 
London, W.1, on November 9. The morning seasion 
will be devoted to trangformations of the nucleation 
and growth type, and the afternoon session to 
martensitic transformations, Eighteen papers will be 
read. Non-members of the Institute may attend the 
meeting, registration forms being obtainable from 
the secretary of the Institute, Lieut.-Colonel 8. C. 
Guillan, 4 Grosvenor Gardens, London, 8.W.1. 


A symeostom on “Cavitation in Hydrodynamics” 
will be held ab the National Physical Laboratory 
during September 14-17. There will be sessions on 
factora governing the mception of cavitation, experi- 
mental techniques, scale-effect factors, effecte on 
hydrodynamic performance and cavitation damage. 
The opening will be a survey by Mr. P. Eisen- 
berg, of the U.B. Office of Naval Research. Further 
particulars can be obtained from the Director, 
National Physical Laboratory, Teddington, Middle- 
Bex. 


EmnaTux. In ‘Definition of the Second of Time" 
on p. 282 of Nature of August 13, it is stated, “Tf the 
position of the Moon ab any time can be determined 
to 0-05 sec., a period of four years would be necessary 
to obtain an accuracy of I in 10° in time and fre- 
quency derived from astronomical observation". 
0-05 seo. should read 0-05”. 


` 
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. CHEMICAL RESEARCH LABORATORY, TEDDINGTON 


REPORT 


ER the title ‘ Research 1954’’* are 
comprised tha port of tie Chemistry Researoh 
Board, signed by the Prof. H. L. Hirst, 


report 
Research Laboratory, Teddington, Dr. D. D. Pratt. 
To these are appended lists of committees of the 
Board, publications and patents in 1954, staff of the 
Laboratory on December 31, 1954, metals held by 
the Pure Metals Committee, standard substances 
available, and organisms deposited in the National 
Collection of Industrial Bacteria since publication of 
the catalogue. Considerable ion ed work on 
the purification of metals and 
ee et eed ee 
and, in emphasizing the value of such special services 
al ge P pas E DS 
metals and cultures of industrial bacteria, the Board 
comments on the necessity of providing sufficient 
staff to prevend reduction of the general research 
Programme. The Board has also recommended oom- 
ee en RH ee 
elements in addition to gallium and germanium, of 
intereseb as semiconductors—antimony, a 
selenium, tellurium and silicon. As part of 
investigation on the preparation of the pure tare 


Erartgninn wise in prog onthe prepara 
of pure boron at the Imperial College of Boienoe and 
Technology, London, and of pure chromium at the 
National Physical “Laboratory, Teddington. The 
Board’s report also notes the provision by the 
Laboratéry of highly purified benzene to a university 
team acquiring data on compressibility, and pure 
p-xylene to another group working on the thermo- 
ios of solutions, while joint work with the 
National Physical Laboratory, now concluded, has 
made benzoio acid of oertifled calorific value oom- 
mercially available. 
Other work noted in the Board’s report includes 


chromatographic procedures worked out for the 
detection and detena of oopper, ool 
aba ee Mn ; 
the quantitative separation of such &s copper, 
cobalt, nickel and iron by elution from a cation- 
exchange resin by means of an organio solvent 
mixture; and the use of ion-exchange membranes m 
an electrolytio cell for separation of ions. Studies on 
of 


d and properties of ion-selective mem- 
ranes, and encouraging progress 
towards an understanding of the processes under- 


* Department of Scientific and Industrial Indusirial Research. Report of the 
Ghamisiry AMI Board wiih iho tepari of the Director of the 
Research Toor fose Pp. !v 4-71. 


erem TLM.B.O., ee} M no 


FOR 1954 ` 

Jying the ion of inyl aloohol membrane 

of molecular vity. A new series o 
ton eae! mye 

promises to find application in industrial dialysis. I 


is possible that the technique used in the continucu 


oratory method has been developed for the productio 
of hy sulphide from sulphated raw sewag 
sludge ; od could be economically attractiv 
at a time of sulphur sh . The use of wast 
chromate to stop the evolution of hydrogen sulphid 
from a wet clay pit polluted with refuse ab Nev 
Malden, Surrey, may be of wider application m refus 
disposal and in the recovery of derelict areas. 

The staff of the Chemical Research Laborator, 
numbered 183 at the end of the year, and there wer 
some twelve 


molybdenum and and the addition o 
naphthalene, 2- hthalene and tsopropyl 
Lanse bought the aaber of Terao 

of organio to forty-four, fram which 59 


were supplied during the year. 
ty new strains brought the total in the Nationa 
Industrial 


Goleta of Bacteria to 750, and durm 
the year 895 cultures were 522 to researc] 
and educational and 373 to i establishments 


Tis cisco deponi egeta siccata We extant OF i 
advisory ‘work on corrosion problems, on which som 
240 for advice weré received during th 
year. y of these were concerned with oorrosio: 
by fresh water as in heating systems, in hydrauli 
systems, and of copper pipes carrying supply waters 
but the number of inquiries was oonoerne 
with of combating’ corrosion by sea-watel 
Probletns of corrosion in other environments inolude 
that in oil-ftred cracking unite handling aoetio acid an 
acetone, and in stainless-steel in contac 


- with the oxidation products of acetic and formi 


acids ab high temperatures. Advice was also give 


aee Copes of sedis Bounded cec 
cast-iron water mains, and as‘a result of a survey i 
was possible to indicate those sections which require 
protection, thus saving considerable párt of th 
cost. Another inquiry was oon with th 
external protection of small-diameter mains used fo 
carrying the various spray fluids for pest control o 
fruit farma ; encouraging results were obtained wit 
cathodio protection. Many were concerne 
Sea ee on GF cud aridi a E p 
corrosion in storage and transit. Advioe was 

on overcoming corrosion troubles in comp 
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watches intended for export; on the poseible effect 
of vapour-phase inhibitors in stress corrosion and in 
eteam lines in tobacco-manufacturing plant; on the 
pitting of stainless steel orifice plates stored between 
gaskets of impregnated. -asbestos ; the use of cyclo- 
hexylamine carbonate as an inhibitor in the upper 
part of oil storage tanks ab Aden and for the pro- 
teotion of boilers, the effect of different finishes on 
aluminium, on the adhesion of mastics to greenhouse 
frames, and the accelerated production of & green 
patina on the Australian War Memorial at Canberra. 
Samples of preparations containing ‘Gammexane’, 
divinyl ether, casein, y-piooline, meertylene pseudo- 
cumene, chlorocresols, ituted &nisoles and other 
were examined with the infra-red spectro- 
meter for various firms; many he ae continued 
to be received for information and advice on dis- 
tillation techni determination of freezing-point, 
methods of aa ati and physico-chemical constants, 
and the Laboratory’s high-pressure equipment was 
frequently used m pre tive work by industrial 
firms and academic workers. Much advice was given 
on the construction and use of the osmometers and 
thermostat baths developed in the Laboratory for 
the determination of the molecular weighta of 
polymers and on the application of ion-exchange 
Pe to industrial problems, while many requests 
or assistance are now being received by the Radio- 
ohemical Group. 
During the year the Corrosion of Metals Group 
work on the use of radioactive tracers in 
the study of the mechanism of corrosion inhibitors 
and on the electrical study of boiler corrosion, and 
the study of boiler corrosion was intensified. The 
corrosion of mild steel in boiling sodium chloride was 
being examined, and an investigation into the 
corrosion of mild-steel tubes in Scotch marine boilers 
was continued. A systematic attempt was being 
made to correlate the influence of the rate of move- 
ment on the corrosion of metals immersed in neutral 
aolutions and natural waters with other factors, 
i the temperature and composition of the 
solution, while a survey was being made of the 
corrosion-inhibitive properties, with reference to 
ebraded mild steel, of sodium salts of organic acids 
related to benzoic acid. An electrochemical method 
haa been used to determine the of continuity 
of the protective coating on the inside of water mains. 
Work on underground and microbiological corrosion 
was concentrated on examinations of corroded pipes, 
electrical power cables and soil samples, but further 
work is required before a practical method of 
epplying tanning to prevent becterial corrosion of 
steel can be developed. Other work has been oon- 
cerned. with the effect of mlioon on surface films on 
stainless steels, and new work has been started -on 
wrapping materials for preventmg the tarnishing of 
ailver and copper, for which purpose moorporation of 
chromates of copper, lead, zino, oyclohexylamine and 
other amines, and lead phosphates, lead 
mitrite chromic sulphate and oblorophyll in the 
paper wrapping has proved particularly effective. 

h in the Inorganio Group has again been 
mainly concentrated on the examination of flash 
coaster wastes for selenium and ita recovery and on 
the preparation of elementa and derivatives to a high 
degree of purity. Recovery of selenium by sub- 
timation under oxidizing conditions, with the forma- 
tion of the dioxide which condenses to a crystalline 
solid, has the advantage of separation and purifloation 
in one step. Extraction of selenium with sodium 
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cyanide has the advantage that it oan be applied 
direct to washed sludges, and the resulting solution 
when acidified deposita red, amorphous selenium. 
Many ures have been examined in the search 
for satisfactory methods for the microdetermination 
of carbon, hydrogen and ftuorine. 

The Radiochemical Group has given special atten- 
tion to the use of ion-exchange for the recovery 
of metals from solution, particularly the recovery of 
gold and associated metals fram cyanide solution 
with ‘Amberlite I[RA-400’'. Considerable improve- 
ments have been made in the chromatographio tech- 
nique for the separation of niobium and tantalum, 
and details have bean worked out for the determina- 
tion of rhodium, platinum and palladium, using & 
paper-strip technique with & eolvenb mixture of 
methyl teobutyl ketone and hydrochlorio acid. A 
study of the elution of nickel and copper with organic 
solvente from the oation-exchanger ‘Zeocarb 2265’ 
showed that an analytical tion could be 
obtained using acetone edet da a controlled 
amount of water and hydrochloric acid for the 
elution of copper. 

In the Organio Group, purification work on large 


disappearance of the menisci in sealed tubes immersed 
in a water-bath. Some nine hundred infra-red spectra 
were measured during the year, as well as some 
thermodynamic paperin of very dilute aqueous 
solutions of methylpyridines, ethylpyridines and 
idine at 25° and 40° by & transpiration technique 
in an attempt to establish why oertain of these bases 
exhibit closed-loop solubility curves. Prelimimary 
results mdioate that 4-hydroxyisophthalio acid is lees 
toxio and more effective than aspirin, and at least es 
effective as aspirin, in counteracting fevers in rebbite 
oaused by a preparation of pyrogen from Proteus 
is. A study of the reaction of phosgene with 
ethylene oxide has been extended to epichlorohydrm, 
propylene oxide, 2: 8-epoxybutarie (trans), styrene 
oxide, cyclohexane oxide and disobutyleno oxide. 
Further derivatives of resorcinol have been investi- 
gated in relation to condensation polymerization with 
formaldehyde, and attempts made to introduce the 
arsenio acid group into a chloramethylated poly- 
styrene, while the reaction of carbon monoxide with 
lithium aluminium hydride solutions has been re- 
investigated using carbon-14 monoxide. 

The High Polymers Group concentrated ite atten- 
tion on the same main themes ag in 1953, and has 
made further progress in the investigation of the 
complexing behaviour of amphoteric resins based on 
cross-linked polystyrene. A bibliography has been 
prepared containing approximately four thousand 
references to the preparation, properties and appli- 
cations of ienexchange resins. Factors controilmg 
the semi-permeability of polyvinyl aloohol mem- 
branes continued to be studied. 

The Microbiological Group contmued ite funda- 
mental studies on sulphate-reducing bacteria in four 
main directions: the intermediates formed during 
the oxidation of simple carbon compounds such as 
malate; & preliminary study of a polysaccharide 
these bacteria; the function of their 
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phthalic acid by æ Gram-negativé aerobic rod 
(NOIB 8384) isolated from an industrial percolating 
filter indicate that attack does nob follow the 


' Mutation studies have beén started with this organ- 
ism tó obtain strains with a block in the ‘metabolic 
Pathway of phthalate oxidation. 


BIOLOGICAL AND 
MICROBIOLOGICAL METHODS OF 
ESTIMATING VITAMIN B,, 


Ohemistry, was held on May 18 
- in the lecture hall of the Royal Society for Tropical 
Medicine and Hygiene at Manson House, Portland 
Place, London. In his opening remarks, the chair- 
man, Dr. L. J. Harris Nutritional Leboratory, 
Cambridge), reviewed briefty the development of the 
resent knowledge of vitamin B,,, from the discovery 
Minot and Murphy in 1926 that pernicious ansamia 
could be controlled by the use of a liver preparation, 
to the isolation from liver of the curative principle— 
vitamin B,,——by two separate groups of 
one in Britam and the other in the United States. 
In the United States the isolation was greatly speeded 
up by the application of & microbiological control 


activity of liver preparations was ee 
by their activity for & strain of lactis, 
which had been shọwn by Shorb to ire an 
unidentified growth-faobor present in liver. 


Mr. Fitz- 
can complicate the microbiological assay methods. 
The presence in natural materials of oompounds 
oloeely related to vitamin Bj, inactive for higher 
animals and differently active for different teet 
micro-organisms, can give misleading results. In 
some of the assays non-specific 

deoxyri 


vitamin is ~present in a 
bound form, unavailable to the test micro-organisms. 
Generally the vitamin can be liberated by heating or 
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. pointed ow 
that liver contains alkali-stable compounds that an 
active for ‘the test mioro-organiama, and among thea 
may be an alkali-stable form of vitamin B. 

A survey of published and unpublished value 
obtained for liver and liver extracte suggests thi 
Presence in them of a form of vitamin B,, active fo: 
Lb. leichmannii but not for Hecherichéa coli. Further 


University of i 
ment of vitamin B, in blood serum, and deaoribec 
in some detail his technique of assay with Lb. leich. 
mannii, By this normal values range 
between 130 and 750 ugm. vitamm B,,/ml. Althougt 
to the clinician vitamin B,, deficiency is usually 
synonymous with megaloblaetio ansia, a low serum 
vitamin B,,-level may precede the development oi 
anemia, . Girdwood suggested that probably the 
best way to measure serum vitamin B,,-levela is -tc 


by micro-organisms is not necessarily a reliable 
diction of the vitamin B,,-activity of fi - 
stuffs for higher ani In the resulte of & 


comparison of chick and microbiological assays of a 
variety of feeding-stuffs indicate that, in general, the 
leas specific mioro-organiam, Lb. letchmanmit, approx- 


ia possibly 
theless useful at the present stage of development of 
ing vitamin B,, activity. 
(National Institute for 


Dr. Margaret E. 
Researoh im i University of Reading) 


“described the measurement of vitamin B,, in milk. 
malhamon- 


Three test micro 
sis, Lb. loichmannes and 


Vitamin B,, occurs in milk, mainly as cobalamin, 
in protein-bound form. In oow's milk the vitamin 
can be liberated simply by diluting the milk with 
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water and heatmg at pH 4-8 in the of & 
race of cyanide. In human and pig this simple 
yrocedure is inadequate, and it is necessary to 
iberate the vitamm by treatment with cyanide- 
votivated papain. 

In the next paper, Dr. Marie E. Coates (National 
mstitute for in Dairying, University of 
Reading) discussed the biological techniques for the 
weay of vitamin B,,. It is generally necessary to 
leplete the reserves of the test anmnals, either by 
'estrioting the vitamin B,, intake of the dams or by 
ihe inclusion of stress factors in the diet. The chick 
s probably & more suitable test animal than the 
‘at ; but both are likely to over-estimate the potency 
X crude materials containing unidentified growth 
‘actors unrelated to vitamin B,,. The presence of 
vitamin B,,-like compounds does not greatly oom- 
rlicate the biological assays. Only the recently 
luscovered vitamin B,,1 1s active, and that only to 
che extent of one-twentieth of the activity of vitamin 
Bie Although biological assays give & measure of 
ihe physiological availability for the teet species, 
ihere is evidence that some of the naturally occurring 
»ound forms of the vitamin present in one species 
nay be poorly utilized by animals of other species. 

The final paper of the conference was read by Dr. 
W. R. Pitney (Postgraduate Medioal School, London), 
who considered the assay of vitamin B,, in blood 
erum, using gracilis as test organum. The 
way is very highly sensitive, and only small volumes 
of aerum are required. It is probable that, with serum, 
Tugiena is Bpeciflo for vitamin B,,. Earlier reporta 
of non-specific stimulante m occasional samples of 
erum may well have been due to contamination of 
lassware with vitamin B,,. Asesys on 560 samples 
X serum have shown a coefficient of variation of 
10 per cent, a degree of accuracy more than sufficient 
‘or olinioal purposes. 

Euglena assay shows that vitamin B,, in human 
erum is mostly bound to protein, and this finding 1s 
xnflrmed by dialysis and electrophoresis. Vitamin 
3, in liver homogenates ıs assayed as ‘free’, but 
»haves on dielysis and electrophoresis as ‘bound’. 
‘t is probable that vitamin B,, occurs in two bound 
orms in biological materiala—a firmly bound form 
n serum in which the vitamin is unavailable to 
Euglena without prelmminary heating, and a looser 
sombination in tissues. 


NON-DESTRUCTIVE TESTING 
GROUP OF THE INSTITUTE OF 
PHYSICS 


SUMMER MEETING 


HE summer meeting of the Non-Destructive 

Testing Group of the Institute of Physics was 
held during June 22-25 in the Royal Technical 
College, Glasgow. On the evening of the first day, 
Sir Andrew MoCance gave an address in which he 
traced the progress made, in his lifetime, by the 
ntroduotion of physical methods into industry, and 
1e emphasized the increase in speed and sooursoy 
which has been achieved by the establishment of 
10n-destructive techniques. He directed attention to 
ihe fact that future progress in the testing of materials 
B dependent upon the systematio investigation of 
shysical phenomena, and he exemplified his argument 
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by reference to the study of damping capacity. Later 
during the meeting Sir Andrew arranged for members 


to visit the Lanarkshire Steel Company and the 
Dalzell Research Laboratory, both of which are at 
Motherwell. 

The first paper of the meeting, by Mr. T. 8. Wylie 
(Deparment of Natural Philosophy, Royal Tech- 
ni College, Glasgow), dealt with the course of 
traming in radiography which forms part, albeit a 
small part, of the four-year course in applied physics 
at the College. Mr. Wylie showed how great 1s the 
care needed in planning the training so as to provide 
adequate instruction and experience when the time 
allotted to radiography can be no more than that 
covered by ten lectures and forty hours of work in 
the laboratory. He reported on the analysis, which 
he has carried out, of the requirements for a course 
in radiography, and explained, by reference to & 
number of oharte and tables, how he has established 
& course in which the progress of the lectures is 
closely integrated with the progress of the experi- 
mental work and from which all unnecessary detail 
has been eliminated. During his lecture, and again 
in the discussion which followed, Mr. Wyle stated 
that he had found lack of knowledge of foundry 
practice on the part of studente one of tho biggest 
handicaps in the study of radiography ; ho stressed 
the need for studente to spend time working in a 
foundry. 

The importance of radiography to the shipbuilder 
has long been recognized, and Mr. Duffy (Clyde 
Shipbuilders’ Association) explamed how, at the timo 
of the change from the use of riveted jomts to welded 
jomta, tbe Clyde shipbuilders combined together to 
operate an organized district scheme for the radio- 
graphic inspection of welded structures. He described 
the way in which this scheme operates and gave 
details of the equipment which is made available by 
it for mspection . Owing to the diffloulty of 
moving around with large X-ray unita, the use 
of isotope sources for site work is preferred ; and in 
this connexion Mr. Duffy remarked that, because of 
the portability of isotopes, their use shows consider- 
able economy over that of X-ray unite, even though 
longer exposure times are required. 

Mr. Duffy dealt with the precautions neceasary to 
protect personnel from radiation and high-tension 
equipment on aite inspection. He then directed 
attention to the impossibility of carrying out & one 
hundred per cent inspection of the welds on a ship, 
and stated that the main object of radiographic 
examination in shipbuilding 1s that of testing the 
welder rather than the weld. Radiography is best 
used as & test for control of weld quality, and nobody 
should be allowed to make a single weld on & ship 
before his ability has been assessed by radiographing 
test plates welded by him. Mr. Duffy concluded his 
paper by describing the types of defects found in 
welds and by showing how radiographic examination 
enables wrong welding procedures to be detected. 

Although the capital expenditure involved in the 
purchase of industrial boners is large, this expendi- 
ture is small compared with the cost of tbe fuel 
consumed by the boilers. Boilermakers are, therefore, 
always trying to increase the thermal efficiency of 
their producta, and this is done by designing boilers 
to operate at higher and pressures. 
The paper by Mr. W. E. Marskell (Baboook and 
Wiloox, Ltd.) was therefore oonoerned with the 
establishment of a aystem of non-destructive testing 
which would ensure the safe working of boilers. He 
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emphaarzed the importance of radi phy and gave 
examples of the use of X-rays iy Bees. Much 
attention waa given in the paper to the i i 
use of uliasonio testing, ite appeal boing attributed 
to ita sengitivity to the detection of defeota, ita 
cheapness and to the fact that by ite use no pre- 
cautions need to be taken for the 
personnel. Mention was made of testing, 
particularly in connexion with the detection of sub- 
surface faults in butt-welded pipes. 

The lecture by Dr. R. W. B. Stephens iperial 
College of Science and Technology, on) was 
concerned with the physical prmaiples underlying 
the establishment of non-destructive testing teah- 
niques. Ho confined his attention to surface propertios 

reviewed those properties which are, or could 
be, used as a means of detecting “geometrical defects’ 
(surface cracks and lack of flatness) and of studying 
the surface structure of materials. The difficulty of 
defining exactly what 1s meant by a surface waa 
mentioned, and attention was directed to the care 
which must be exercised to ensure that the process 
of surface examination does not in itself involve a 
. change in the conditions of the surface (for example, 
cutting seta mechanical strams; polishing may 
destroy ty). Dr. Stephens’s treatment of 
his subject included a review of the optical properties 
of surfaces with reference to their application as a 
basis for the development of non-destructive testing 
methods; and an appraisal of the effeotrvenees, for 
the exammation of surfaces, of magnetic and electro- 
static fields, eddy currente, mechanical waves (Ray - 
leigh waves), surface (electrical) reaistance, heat flow, 
electron emission and diio pA rd examination. 

Dr. D. Tabor (Department of Physioal Chemistry, 
Cambridge) began his lecture on the physical meaning 
of indentation and scratch hardness by describing the 
nature and area of contact between two surfaces. 


He then went on to define ‘hardness’ as the resistance 
of a material to deformation and to describe the 


ing index, and, with reference to 
the Vickers and the Brinell hardness, he derived the 
simple relationships between hardness and yield 
strength for materials which do, and do not, work- 
harden. Dr. Tabor than turned his attention to the 
subject of scratch hardness. He referred to the first 
soratch-hardneas scale fotmulated m 1824 by the 
geologist Mohs, and he discussed the establishment 
of scratch-hardness soales aa well as the conditions 
under which one surface will Bor&teh another. He 
explained the fact that under high hydrostatic 
pressure brittle materials become ductile, and showed 
that the scratch hardness and the frictional behaviour 
. Of brittle materials are dependent upon their plastic 
properties and not upon their brittle lea. 
Mr. H. L. Carson (British Welding Research 
Association) gave an sasessment of ultrasonic tech- 
niques, with special reference to welds, in which he 
traced the development of weld inspection by ultra- 
sonics. He made a critical survey of the methods of 
injecting ultrasonic beams mto welded materials and 
Peer eerie probe doa theiootp mg 
- the monitoring of the contact between the probe and 
the material by use of subsidiary crystals, and the 
choice of direction of the ultrasonic beam relative to 
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the position and orientation of the weld. The valu 
of the use of shear waves for weld inspection wa 
emphamzed and, with reference to particular cases 
Mr. Oerson showed when single probes and doubl 
probes should be used. 


associated with ultrasonic en of welds. It ii 
frequently not possible to decide whether the cathode 
ray tube trace, showing the presence of a defect, i 
indicative of a serious defect or not. In this oon 
nexion, Mr. Carson pointed out the necessity for some 
form of instrument standardization and criticize 
the present standard test-block procedure which hau 
been established. for this purpose. 

In their paper on problems in the in tation o! 
ultrasonic testa on steel, Mr. I, M. ie anc 
Mr. R. Kennedy (Colvilles, Ltd., Motherwell) direotec 
attention to the shorteominga of such tests as a means 


of inspecting steel. While they recognized the valu: 


able contribution made to, inspection by ultrasonic 


methods, they were able to pomt to many example 
where ultrasonic testa have yielded erroneous indica. 
tions and, although these examples were of an excep- 
tional nature, it was easy to appreciate that the 
exceptions tend to undermme the confidence whick 
the steel-maker must have m his testing procedure. 
Mr. MaoKenrie and Mr. Kennedy left no doubt in the 
minds of the physicista in the audience that improve- 
ments in ultrasonic testing are essential and that 
these Improvements oan only be achieved by intensive 
effort on the part of physicists working in olose 
collaboration with urgiste and engmeers. 

Preliminary experimental work to determine 
uses to which neutron radiography oan be put is 
being oerried out at the Atomic Research 
Establishment, Harwell, and Dr. J. and 
Mr. R. T. P. Derbyshire described the progress which 
has been made so far at the Establishment. An 
introductory account was given of the p ies of 
thermal neutrons, from which it was seen t there 
are striking differences in the absorption, by materiala, 
of X-rays and neutrons (for example, water has a 
high absorption coefficient for neutrons, whereas lead 
is relatively transparent to them), and, although the 
highly penetrating character of neutrons should make 
them suitable for radiography, their negligible photo- 
graphio effect is a handicap to their use. The expen- 
mental work described was concerned mainly with 
the construction and performance of- intermediate 
screens which have been devised for overcoming this 
difficulty, and a series of radiographs obtained with 
the a described was shown with the object 
of illustrating the-kind of application to which 
neutron radiography oan be . The most effective 
source of neutrons is a mu reactor; but Dr, 
Thewlis described & number of other sources which 
oould be installed and used in industry if neutron 
radiography is ever required. 

The final paper, by Dr. E. G. Stanford (Aluminium 
Laboratories, Ltd., Banbury), dealt with the scope 
of non-destructive pty, Peo de are made on 
materials to check their di ions, to detect the 
presence of defects and to determine their properties, 
aid da hi paper Dr Sianid emumarsted the icete 
devised for these purposes. Testing procedure 
involves the examimation of specimens taken from a 
material or the exammation, by non-destructive 
methods, of the material iteelf. Testa made on 
specimens may involve the destruction of the 
specimen, a change in the material of the specimen 
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without its shape being destroyed, or no change 
whatever in the specimen. The field of non-destructive 
jesting should cover all teste except those in which 
the specimen is destroyed. 

are usually obliged to attach moat 
importance to those properties which are determined 
from testa in which the specimen is destroyed. This 
means that the actual material which goes into 
service is not tested. As advances take place in 
angmeering design, and materials are required to 
yperate under increasingly severe conditions, it is 
becoming essential to know that the material put 
into service has the properties quoted from testa on 
pee taken from ib. on-destructive testa 
ould therefore be developed which will give this 
information, and the means of establishmg such 
tests will come by three lines of study: how those 
properties determined by non-destructive tests vary 
«with the constitution and structare of materials; how 
these properties can be used to identify changes in 
constitution and structure; and how to relate 
3hanges in constitution and structure to those 
properties which are determined by destructive tests. 


APPLICATIONS OF ULTRASONICS 
CONFERENCE IN MARSEILLES 


eid have been a number of conferences on 
hen witty of ultrasonics d the 

and that held in Marseilles during May 
23-28, under the auspices of the Centre National 
ie Recherches Soientiflquee, was devoted to applied 
altrasonics, though some papers on fundamental 
aspects were also read. The conference was sub- 
livided into four sections comprising physical, ohemi- 
3al and medioobiological applications and transducers. 
Moab fell into the first and third drvisions. 
Prof. F. Oanao (66 rue St. Sebastian, Marseille), the 
ee Deu ee E 
book all the papers presented, and they may also 
appear as a special volume of Acustica. 

The scientific part of the meeting opened with an 
1coount of the pioneer work of vin and Floriason 
n the use of ultrasonics for rwater detection, 
recalled by Prof. F. Canao, and then Prof. A. 
diacomini presented statistics of the different types 
of applications during the past twenty years. 
About fifty sectional lectures and papers were read, 
of which it is only possible here to mention those 
oS involve recent applications in industry and the 

e. 

R. G. Busnel and M. Degrois showed an 
nteresting film of the actions produced in a liquid 
mder preesure when small cavitation bubbles appear 


few vente, 


n the liquid andthe familiar geyser rises from the 
ee eee Ai pressure ig dimmishing, 


cavitation nucle: coalesce leaving a flat free 
surface. No explanation was offered for these 
mpermmenta, and as only one cy was tried it 
« nob possible to determine whe Tesonant vibra- 
ions of the cavity bubbles are concerned. 
Prof. E. Meyer showed some interesting experi- 
nents with ultrasonics in a large box, imitating on a 
mall scale the distribution of the sound amplitude 
hroughout an auditorium due to & steady audible 
vource. It was possible, by varying the form of 
xotuberanoes applied to a wall and by having the 
ther walls either hard or absorbent, to study the 
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roperties of íhe box for the ultrasonics. 
Dr. oe "a. ichardson gave an acoount of the incidence 
of ultrasonics in recent aeronautical research, dealing 
in particular with the high-frequency output of jet 
engines snd relaxations in substitute vapours used in 
supersonic wind-tunnels. The former was also the 
theme of-an investigation by Mlle. M. Merle, who used 
EN jets in the laboratory. 

Bergmann described an apparatus for quickly 
rcs wieius i uhi phe of an aie 
mixture in a room, by the use of an ultrasonic inter- 
ferometer, while C. Florisson and R. Esche and 
collaborators described apparatus for coagulating 
and generating, respectively, aerosols of fine 
oe these are of importance in chemical 

eee In the same 
fleld Gavreau described the development of 
ultrasonic whistles which oan be applied to—among 
other thi coagulation of smoke. 

A considerable number of papers occupied the 
medical and biological section, mainly emanating 
from Germany, where this type of application is much 
developed." Applications of ultrasonios in this field 
ranged from the treatment of nervous diseases and 
cancer to promoting the germination of wheat and 
killing of bacteria. To some of these a iflo effect 
of frequency (or of wave-length) was attributed ; but 
in many apploations, apart from the concentration 
of energy to be obtained, it seems that vibrations 
over quite a gamut of frequency can be effectively 
employed (this is algo true of the formation of emul- 
sions, as M. Degrois and his colleagues showed). 

After thirty years of experience of ultrasonios in 
applied biology, it is not yet definite how far the 
effects are thermal and how far mechanical, but 
Dr. J. Stetler gave an interesting lecture on this 
problem, describing some oareful experiments in 
which he sought to distinguish these two effecta by 
using first continuous waves and then reiterated pulses 
of different lengths. ‘In the fourth section, it is only 
possible to orte a lecture by C. F. Brookelsby, m 
whiab he gave many data for the development of 
magneto-striction generators of high power. 


INSTITUTE FOR SCIENTIFIC . 
RESEARCH IN CENTRAL AFRICA 


REPORT FOR 1952 


‘HE fifth annual report of the Institute for 
S Research in Central Afmoa, Leopold- 
ville, Belgian Congo, the year 1952 d 
oe been published*. Besides the administrative 
reports, among which that of the director, L. van 
den Berghe, gives a summary of the soientiflo work 
of the Institute during the year, it includes V. G. 
Dethier’s paper on tbe biting response of tsetse flies, 
& bibliography of Plasmodium berghei by I. H. 
Vincke and M. Lips, an account by the director of 
the laboratories of the Institute at the Scientific 
Research Centre at Kivu, Lwiro, and a long acoount 
of the medical mycology of the Belgian Congo by 
R. Vanbreuseghem. A bibliography of papers pub- 
lished during the year by members of the Institute's 
staff or associated investigators is amplified by 
abstracts of the papers. 


tot pour ia Belentifique en Afrique Centrale 
: Annuel Pp. 877. (From the 


4.0): Qinguidme Ra 
(Lee Ae iem Candi Ro 985.) 
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Among investigations in progress noted by the 
director in his report are an entomologioal inventory 
of the different natural regions as a prelude to a 
study of their fauna and a study of the entomological 
fauna of the remains of the primary forests still 
existing in Ruanda-Urundi; in igations on the 
oyole of trypanosomes ; and studies of olimatio and 
technical problems in tropical habitation, Other 
studies have related to the control of malaria among 
children in the plain of Rurizi and the territory of 
Uvira, the transmission of trypanosomiasis by 
Glossina brevipalpis on the River Malagarasi, the use 
of electrophoretic diagrams in nutrition studies, such 
as in & cage of kwashiorkor, morphometric studies 
of the lakes of Bulera, Luhondo, Mohaai, Mugeeera, 
Bilela, Sake and , in Ruandi, moluding also 

lankton. studies and the study of the Jittorel faune. 
Pharspeutic studies of kwashiorkor, studies of the 
inaidenoe of goitre in Ruanda, of the sensory physio- 
logy of the tsetse, a physioo-ohemical and hydro- 
biological study of Lake Gileppe, near Verviers, and 
of the variation with altitude of the potential gradiant 
of the sun have also been made, and biochemical 
methods applied to the determination of proteins, 
protein fractions, lipids and cholesterol of blood. 

Intraspecific variations among Hyperolius viridi- 
fiavus and H. laterals have been studied in Ruanda 
and Urundi; Schoutedenella mossooensts sp. n. du 
Mosso, probably a new race of Hyperolius cinn- 
amomeoteniri, a Congo ies encountered for the 
first time in Ruanda in the valley of the Akamyaru, 
was oaptured as well as three other species not 
previously captured in Ruanda-Urundi: * 
bibroni rosirata, Hyperolius oxyrhynchus and Schoute- 
denelia lameeres. An inventory and ecological study 
were made of some arthropods of the Great Lakes, 
and a study of the indigenous political organization 
of the kmgdom of Ruanda waa completed for presenta- 
tion as a thesis. An mquiry into the migrations and 
biology of the fish of & rrver torrent in the Tanganyika 
basin, studies of the syncline of Itombwe between 
Lakes Kivu and Tanganyika and of the frequency of 
the sickle-cell trait, examination of anthropometric 
practices in Ruanda-Urund, the prehistoric mdustry 
of the plain of the Lemba, anemia in states of mal- 
nutrition and paludism in mammals and the inverte- 
brete hostas are also noted, as well aa the reorganiza- 


tion of the system of demographio inquiry in Ruanda- . 


Urundi. 


HOP PICKING BY MACHINE 


INOH the Second World War, shortage of labour 

for pickmg hops by hand has forced English 
growers in i ing numbers to turn to the use of 
` picking machines. In 1047 it was estimated that not 
. more than eight machines were m use; the figure 
- had increased to more than a hundred machines in 
1954 and e further hundred machines are on order 
for 1055. These machines are mainly large stationary 
. types which are best suited fo the needs of growers 
of larger acreages. Smaller machines are being pro- 
duced for the smaller growers, go it is probable that 
within a few years English hops will be picked 
mainly by machine. 

These developments aT PaE under observa- 
tion by the De t of Hop of Wye 
Oallego, Kent. year from 1040 until 1058 in- 
clusive, the with enoouragement and 
financial help from the Agricultural Research Council, 
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has organized surveys of picking machines at work on 
the farms of commercial growers. The resulta of 
these surveys have been published in detail in the 
annual reports of the Department for the 
1950-58 inclusive. At the request of the 
Marketing Board, the findings of the surveys have 
been summarized in an article by G. P. Chater and 
Mass C. L. Jary*. : 

The main point emerging from the surveys is the 
importenoe of intelligent and efficient management ; 
the best of picking machines will give poor resulta if 
badly managed. ; 

The concept of machine picking as a factory process 
is a valid one. From plant to poaket the hops pass 
along a production line, and, aa in all mechanized 
industries, good management based on a dlear under- 
standing of the process as a whole is essential if a 
good final sample of dried hops is to be produced. 

The chief disadvantage of all picking machines ie 
the amount of breakage they cause to the hop conse. 
Buch breakage makes for difficulties in page Wr 
GH a ee a ue e ia hop 
material in general and of reams in parti . The 
subject of reein-loea is a controversial one. An 
investigation 1s nearing completion at Wye in which 
& series of forty-two pairs of pocket samples fron» 
the 1964 crop is being examined. Each pair consista 
of hops of the same variety and from the same farm, 
one sample of each pair being hand picked and the 
other machine pi Preliminary results show that 
in thirty-five of the forty-two pairs of samples the 
hand-picked hops appear to have more reein than 
the machine-picked ones; ım the remaining seven 

the machme-picked hops appear to have a 
higher resin content than the hand-picked lee. 

One of the most important objects of future 
research on machine picking must be to reduce 
damage to the cones. In addition to preventing. 
wastage and improving drying performance, such» 
reduction in the breakage of cones would reduce the 
riak of reein-loee. Future research in England may 
also have to pay attention to the cleaning of machine 
picked hops. In the United States, picking machmes 
have been in general use for some ten years and 
more than 90 per cent of the crop there ig nov 
picked by machine. American growers are now 
producing by machine-picking large quantities o: 
dried hope with leas than 2 per.oent by weight om 
leaf and stem. Data collected in the Wye Collegi 
surveys suggest that English maohine-pioked hope 
have from 8 per cant to 12 per oent of leaf and stem 
and that hand-picked hope have 3—6 per cent; suol 
information is too scanty to permit of large general 
izations. It is le, moreover, that the relativ 
oleanneas of rican machine-picked hops i 
achieved by tolerating a degree of wastage of broke» 
Wed ee ee ee DRE E 
England. This aspect of ine picking woul 
appear to merit investigation. 

In the Wye College surveys the approach was tha 
of the hop grower rather than that of the agriculture 
engineer. This approach waa the only one permitte 
by the circumstances and has yielded valuabl- 
results. It has, however, obvious limitations, and th: 
time has come for research on picking machines, ant 
on the related problem of the drymg of machine 
pioked hops, to be taken up by & team of agri 
cultural engineers. 

If research on the machine becomes the respons 
ibility of the agricultural engmeer, the growing o 

* Obtatnable from the Beoretary, Wye College, Ashford, Kent. L 
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10ps for the machine remains the responsibility of 
he hop grower. 

The correct interpretation of the results of all this 
vork demands more knowledge of how the hop plant 
mows than is at present available. It is hoped that 
EP en acre Mo OMNES a aut 
ihysiologist at Wye College to make a detailed study 
X the pattern of growth of the hop plant. 


THE HANDICAPPED CHILD 


Be & school population of approximately 5,970,000 
and Wales, 16,719 were pupils known 
o sohoól medical officers to be physically handi- 
rapped. The most tly recorded conditions 
le for the handicap included heart disease 
4,458), cerebral palay (2,054), deformities and 
mputations of the limbs (2,053), poliomyelitis (2,001), 
uberculosis (1,766) and spia bifida (548). Ib is 
stimated that only about one child in every thousand 
3 too severely handi to become entirely self- 
upporting and to be able to live & full life. The 
acreasing emphasis of recent years upon the advis- 
bility of keeping such children at home has added 
onsiderably to the ility involved in the 
are of these children. It is not only in the case of 
he deaf child thas there is often more than one 
vationt. Indeed, there are often three, for both 
arents as well as the child have to be considered. 
To handicapped child can achieve the optimum enjoy- 
nent of life unlees the parents are prepared to carry 
ut to the full the instructions of their medioal advisers. 
The family doctor’s responsibility in dealing with 
hese unfortunate ahildren is threefold. In the first 
laco he must be on the look-out for any handicap 
o that he can detect it at the earliest possible age 
nd refer the child to a specialist for advice aa to 
zhat can be done to overcome, or at least ameliorate, 
be disability. Secondly, he must know of the 
rganizations, voluntary and statutory, which are 
vailable to help such children. Thirdly, there is the 
apervision and care of the child in the home. 
All these aspects are dealt with in a remarkably 
ood issue of The Practitioner (174, No. 1042; Apml 
955), which includes articles by specialista on 
hildren’s” disabilities. 


BREEDING BEHAVIOUR OF THE 
AMERICAN COOT 


SOME peculiarities in the breeding behaviour of 
9 the American coot (Fulica americans) have been 
escribed by G. W. Gullion (Auk, 71; October 1954). 
The bird is probably always monogamous in its 
xual behaviour. If one mate disappears during the 
esting season, a second mate may be aooepted 
thin forty-eight hours. Among the resident coots 
ith secure territories, pairing seems to be as per- 
tanent as the life of the birds or their ability to 
wintain’ a territory. 

Coots breed in a habitat which oontains abundant 
asting material, and they use this material freely 


reeding. 

iateriale Saa prem & proourement problem, 
wy are not t for permanence bub must be 
ided to repeatedly while in use. Egge are seldom 
id in more than two of the eight or nine structures 
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which are usually built. The other structures are 
utilized for restmg, roosting and brooding artes. 
Three types of structures built by coota—e display 
platform, the egg nest and & brood nest—follow one 
another in a definite sequence, and breeding eventa 
can be reliably predicted by their . appearance. 
Certain modes of construction permit the identifica- 
tion of a nest type even before it is placed in use. 
Copulation normally, perhaps always, takes place 
on & display platform. There is little or no pre- 
copulatory display or chase, and the two birds 
resume normal activity within two or three minutes 
followmg tion. Eggs may appear before the 
nest is oo ted and are laid daily m the very early 
hours of the morning. The nest is completed and 
lined by the time the olutch is complete. 
Incubation ig continuous and is shared By 
Mie Wa ae Sr d er alioi eru 
When deposition of the clutch is just beginning 
the female incubates all night, but otherwise the 
male inoubatea from dusk to dawn; the female 
always takes about a four-hour shift at dawn and then 
ahifts of about one-hour duration follow until sunset. 
‘Young coota are quite helpless until a day or so 
old and require prolonged parental care. The male 
parent does most of the brooding during tho stag- 
gered hatching period, while the female brings food 
to the and takes the older ones away to 
feed and brood. Later, the parents divide the brood 


during feeding and brooding. 


CHLOROPLAST STRUCTURE 


N a study of the structure and swelling properties 
of the ahloroplaste of Nitella oristaia, F. V. Mercer, 

A. J. Hodge, A. B. Hope and J. D. McLean have 
made some new and interesting .observations and 
stated some tentative conclusions (Austral. J. Bol. 
Sof, 8, 1, 1; 1955). Eleotron-mioroscope studies of 
ultra-thin geotiong have shown that the normal 
chloroplast consista of about 40-100 lamellw c. 70 A. 
apart, enclosed by an external membrane c. 70 A. 
thickness. Grana do not occur. The space withm 
the chloroplast not oocupied by the lamelle is filled 
with a granular material resembling the cytoplasm. 
The chloroplast often contains a considerable number 
of osmiophilic globules c. 0- ‘lp im diameter lying 
between the lamelle, their reaction with 
oamic acid indicating that they are probably lipoidal. 
Numerous small osmiophilio bodies c. 100 A. or less 
in diameter are associated with the lamella. Starch 
grains, when present, occur between the lamella and 
appear to be enclosed within by a membrane. During 
swelling in hypotonic solutions, chloroplasts change 
in shape from disk to sphere to oylinder. Swelling 
resulta from the formation of vacuoles between the 
external membrane and tbe rest of the chloroplast 
(blebs), by morease in interlamellar spacing by 
the formation of vacuoles between the lamellg. The 
interlamellar vacuoles form by the lamelle roundmg 
up and coalesomg to enclose the granular inter- 
lamellar material. Quantitative resulta for the 
volume : osmotic pressure relations, the volume: pH 
relations, the surface charge, and the apparent free 
space for potassium chloride show that swelling 18 an 
oamotio process. The osmotic gradients arise fram 
(a) & Donnan system associated with the inter- 
lamellar material, and (6) from diffusible solutes 
present in the interlamellar solution. The high velues 
for the apparent free space and the volume: pH 
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relations ‘idiots that the chloroplast membrane is 
differentially le, not semi-permeable. The 
degree of sw of chloroplasts m solutions is oon- 
peer the ogmotio preasure and pH of the solution; 
UI permeabihty of the chl 
hue od Ale ec a 


» 
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maintaining the structure of the membrane an 


Mida Si ei See structur 
bounded by a thin membrane, may be similar i 
that of the chloroplasts. 


i POTASSIUM—ARGON AGES OF SOME LEWISIAN AND 
FENNOSCANDIAN PEGMATITES 


By Pror. ARTHUR HOLMES, F.R.S. 
Grant Institute of Geology, University of Edinburgh 


Dr. H. A. SHILLIBEER and Pror. J. T. WILSON 
-~ Department of Physia, University of Toronto 


"| HEspperent ages, determined by the potiastars- 
argon method, of ten samples collected from 
. Pegmatites, ee ee ee 
granite to practically pure potash-f 
ted in Table 1. Omitting three ‘ages’ which 
below 1,000 million years, for reasons stated below, 
the average age of the Lewisian tites investi- 


vp pupa ee from the 


district of southern Norway has neerly the: 


same age, whereas a Svecofennian pegmatite in Fin- 
land ia found to be aboub 1,800 million years old. 
The age of each specimen, £, was calculated from 


MODE. 
tR 404 
1 

oe (X ENSC -n(1 + ug) Vou, 
which, on substituting the dim here adopted, 
becomes 

i = 4:202 log, (1 + 12-24 **AJ^K) x 10° years. 
R is the branching ratio, defined as the ratio of 
the rate of orbital electron capture to the rate of 


B-emission. For E two values have recently been 
ee te ee The 





value is adopted here because it has been further - 


pegmatites acoompenying uranium 
minerals and ranging in age from 830 to 2,600 m.y. 
For 25, the transformation oohstent for B-emuasion, 
a value of 0-508 x 10” y.-! has been obtained from 
eleven of the-most recent counting experimenta”. 


les except 1159-4. 


speotro- 
meter. In no case did the abundanoe of argon-30 
indicate the presence of more than 8 per cent atmo- 
spheric argon. were made for this; but 
evan the largest correction lowered the resulting age 
by only 2 per cent. The uncertainty shown is the 
standard deviation of individual measurements. 
“K is the mass of potassitum-40 per of 
sample. Ib was calculated from potash 
aE ag ies ci dS pen 


tasium-40 that agrees to within 
ler's result. At least two analyses 


Bureau of Mines, Ottawa) and K. Watson (University 


of Toronto), who used flame photometers. The age 
were calculated from the mean values. The No 
wegian sample was analysed by. W. R. Inman an 
W. H. Herdsman, and the Finnish samples by H. E 
Wiik (Geological Survey of Finland). 

The expermental results are listed: in Table ] 
The limita of uncertainty given for the ages are base 
upon an estimated mean probable error of 10 pe 
cent in the value of “A/#K, which in all cases i 
greater than the combined error due to the argo: 
and potasium determinations. 

1243-4. White microcline, with 
inclusions of quartm, collected by Mr. Martm 
from a 16-ft. wide’ 


and geological history by Davidson’, and the peg 
matites, as sources of alkali feldspar, by Robertson’ 


2 qus 

R Craig? from a north-cast-trending pegma 
on the islet of Shillay in’ the Sound of Harris, abow 
six miles weet of the south-west coast of Sout! 
Harris. The locality is shown at the extreme top o 
Plate IV of Jehu and Oraig’s paper’. 

1178-4 and 1242-4. These were 

collection made by Dr. R. Camp 
matite north of Rhiconich, extendmg west-north 
weet from Onoo an Tuir towards the north-east shor 
of Loch Inohard. The locality is in west Sutherland 
about 18 miles south of Cape Wrath, and is show 
on Fig. 6 of Roberteon’s report’, on p. 12 of whial 
the pegmatite is fully deeoribed. Although th 
original specimens looked much alike and oonmste 
of pink microcline, buff albite-oligoclase, anı 
micas, microscopic examination re that 
whereas the second was almost ideally fresh, the fira 
was Ticher in quartz and had been intensely altere» 
by sericitization, chloritization and introduction o 
ferruginous matter along cracks, cleavages ‘and inter 
granular boundaries. Since such alteration woul 


from + 


inevitably te leakage of argon, the relativeh 
low age culi üt pat a 
1160- Pink perthitic microaline with melusion 


of quarts, collected md Prof. D. B. MoIntyre from i 
100-ft. wide tite at Badoall Quay, about a mil 
north-weet of ord Bridge at the head of Lock 
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Table 1 
Toronto kr Radlogenic *A. | No. of X40 “A Apparent age 
No. Locality % by wt. x 10° | runs % by wi. KM (my.) 
Outer Hebrides (Lewislan R 
i 12:5 +01 Watson 
1943-4 Roneval, South Harris 0-12 + 0 06 2 18-08 + 0-16 Inman 00707 1,140 + 70 
* l2-TT 0. B. L. 
1944-4 South Hatris 7-87 +0 04 4 117 4404 Inman k 
alpara, : P Tras Herdsman | 0-0682 1,110 + 70 
1159-4 BhtIlay, Bound of Harris 6-70 1 102 +04 Wateon 0 0648 1,060 + 70 
10-45 Herdsman 
N.W. Butheriand (Lewistan) 
1178-4 N. of Rhieonloh, Loch Inohard 301 + 0 06 2 5-86 + 0 02 Watson 0 0546 930 + 70 
5-62 + 0-18 Inman 
1941-4 N. of Bhioontsh, Loch Inehard 6-73 + 0 06 2 9 88 + 0 07 Watson 0 0664 1,090 + 70 
= Da É ORL 
1100-4 Badal Quay, Loch Laxford 620 + 0-10 2 9[7 +08 Waton 0 0045 1,000 + 70 
9-06 Herdman 
1250-4 ae ae 6-00 + 0:16 3 12:32 + 0-1 “Inman 0 -0808 880 + 60 
Scourle E ' 1141 Herdsman 
1251-4 Onoo an Fhir Bhreigs, B. of 4°78 +014 3 1100 + 0-1 Inman 0 0445 800 + 60 
Boourld i = 9 038 Hardeman 
1174--A Arendal District, Southern Norway 755 +005 2 12 -02 Inman 00007 1,020 + 70 
s B. af Langeeundfjord - 14 01 Herdsman 
1149-A to South-west Finland (Hreoofenntan) 15321043 6 1106 + 0'1 WHk 0:138 1,810 + 120 
1153-4 Varala Quarry, Kangasala 


axford. Tho locality id G, Fig. 6, of Robertson's For this reason it cannot yet be regarded as certain 
sport’. that Soourian rooks are represented in the Harris 
1250-4.  Perthitio orthoolase, somewhat sheared and Arendal successions, as Table 2 suggests. The 
nd showing undulose extinction, collected by Dr. i i gg E Sa PEIRA 
. Sutton and Dr. Janet Wateon from a north-west- Laxfordi 
at Geodh’ Eanruig, about a mile 1174-4 is & massive pink microcline (Currie Col- 

-west of Soourie Hotel and 5} miles south- lection, Grant Institute) from & pegmatite of the 
est of Badcall Quay. The relativ low argon ' Arendal suite, south of Langesundfjord. The age 
intent of this i may possibly be due to the obtained, 1,020 + 70 m.y., agrees within the limits 
sating effect of a thin basio dyke of unknown age of error both with the Lewisian eges here recorded 
hich outs the pegmatite. and with thóipotopio age (eed snathaod] of 1,000 aly. 
1251-4. Perthitio miorooline collected by Dr. J. given by Nier! for one of the many cleveites from 
atton and Dr. Janet Watson from a north-west- ithe Arendal district analysed by Mme. E. Gleditach. 
ending pegmatite about 500 yards west of Cnoc an ‘This:very important check suggests that the Lax- 
hir Bhreige (west of Badoall village and two miles fordian and Arendal orogeniss were at least approx- 
roth of Soourie). This and the two foregoing peg- imately contemporaneous. The Grenville pegmatites 
&tites sre mapped on Plate XX of Sutton and in Canada are also of about the same age, and here, 
Tateon's peper4, The low age found for 1251-4 too, they have been consistently dated by both 
sy perhaps be accounted for in the same way as uranium and potassium minerals», 
iat of 1250-4, as Dr. Sutton informs us that a Until recently, the Arendal district was 
jXlerite dyke of unknown age is seen very close to as of the Bvecofennian orogenic belt (Bugge!*), 
1e pegmatite and appears to cut across it. and the age, 1,090 m.y., was thought to be repre- 
Excluding the three samples from which loss of sentative for the late pegmatites of that belt, per- 
‘gon is suspected, the average age found is about ticularly as some of the uncorrected chemical ages of 
080 + 70 m.y. So far, the only European age radioactive minerals from southern Finland had been 
terminations of this order are those dating the found to be of the same order (Lokka!5) It was 
ximatites of the ‘Arendal district of Norway, therefore a surprise when the argon method applied 
jecpey a ee ee to some potash feldspars collected by Dr. A. Kahma 
ord to where the geological sequence from the Varala pegmatite, about 30 km. east-south- 
w a general resemblance to that of Harris, as cast of Tampere in south-west Finland, yielded an 
dicated in Table 2. The Oape Wrath to Soourie age of 1,810 +120 m.y. Shortly afterwards, how- 
quence is algo-similar, save for the intervention of , ever, Parwell and Wiokman!* announced a number 
suite of north-west dykes which haa enabled Sutton of uncorrected chemical ages, varying from 1,700 to 
id Watson" to establish the existence of two sets 1,810 my., for uranium-bearmg minerals from late 
' structures and metemorphisme in the Lewisian Svecofennian pegmatites in the neighbourhood of 
ks, distinguished ‘as ‘Scourian’ and ‘Laxfordian’. Stockholm. Te topis analyses GP thE reedy sede 


Table 2 D 








Cape Wraih—-BSoonrie (ref. 11) 
Em - XN 
s n gem ad ra 
Boourian metamorphigm— 
Verve and ie mre td 
Meta-medtmentary series 
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are in progress; but meanwhile the above con- 
vergence of evidence suggests that the Svecofennian 
pegmatites are very much older than those of the 
Arendal, Lewisian and Grenville provinces. 


Apart from some of the terminations, the 
experimental results diced l were carried 
out at the University of Toronto with ig eae 
for which grantes were received from the National 
Research Council, Geological Survey of Oanada, 
Research Council of Ontario and Imperial Oi, Ltd. 
We are indebted to Dr. G. L. Cumming and Dr. 
R. D. Russell, who made the mass 
analyses ; to Mr. K. Watson, Mr. W. R. Mr. 
H. B. Wik and the Chemical Ressarch Laboratory 
for potash analyses; and to the Carnegie Trust for 
the Universities of Scotland for a grant from which 
the cost of the Herdsman potesh analyses was 
defrayed. Most of the specimens were specially 
collected for this investigation, and our thanks are 
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extended to the various geologists who have œ 

operated in this joint enterprise. 
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A CORRELATION BETWEEN THE RATES OF UNIMOLECULAR 
PYROLYSIS OF ALKYL HALIDES IN THE GASEOUS PHASE 


AND Syl 


RATES IN SOLUTION 


By Da. ALLAN MACCOLL 
William Ramsay and Ralph Forster Laboratories, University College, London, W.C.I 
i AND 


Da P. J. 


THOMAS 


Department of Physica! Chemistry, Imperial College of Sclence and Technology, London, S.W.7 


E has been found that for molecules of the type 


R, R, 
NS 

x | D 
Br 


the major factor determining the rate of unimolecular 
dehydrobromination is the environment of the O—Br 
bond. The following relative rates (Table la) and 
activation reel a (Table 15) for & series of bromides 
in whioh the Br and C—H bonds range from 
primary to secondary to tertiary amply demonstrate 
this fact. 


Table la 
C—H O—Br 
> P 8 t 
? 1 (ref. 1) HUE ae 32,000 6 
a 3 (ru , $80 (ref. 46,000 (ref. 
t 6:3 (re. 8 — 150,000 (ref. 8 
Table 1b 
O—H oOo i 
8 
, so 47-8 423 
s 50-7 45:8 40 5 
t 50:4 — 39-0 


In Table la, the rates are given relative to ethyl 
bromide (taken as 1) at 880° O., and Table 15 shows 
the corresponding activation (in keal.). The 
small effect of variations in the H bond type 18 
shown again by the work of one of us (P. J. T.) on 
4-bromo-pentene-l, for which, deepite the allylio 
weakening of the C—H bond oonoerned in the 
elimination, the rate is comparable to that of sec- 
butyl bromide. 

That no simple relationship existe between the 
activation energy for the elimmation. of HX (Eur) 


and the homolytic bond. dissociation energy D(R-A 
is shown in Table 2. 
Table $ 

aD -0 alah? TBE 
En- 9 vi 2 ! 2 
pr (ret. 67 2 67-0 63-8 

R+Br-) (ref. 18) 183-7 156.8 140-3 
Bato ratio 1 1 


QHA wo OO tert-O JH, Ol 

Bua 60-8 (raf. 9) d (ref. 10) er. 1 
—QT) (ref. m 80-0 aa 78-3 
*(0t (ret. 13) 192 8 100-8 150-2 

Rate ratlo 1 178 19,500 


Also included are the heterolytio bond dissociatic 
energies D(R*X-), that is, those for the proce 
RX + Rt 4+ X- 


in the gaseous phase. These latter two sete of figur 
when compared with the rates-relative to the eth 
unda or the activation energies allow two oo: 
clusions +0 be drawn. The first is that a comm 
mechanism is involved in the dehydrohalogenatic 
of the bromides and of the chlorides. The second 
| that, while there is no correlation between’ tl 
energies or free energiea of activation and the hom 
lytic bond dissociation energies, there is & ole 
correlation with the heterolytio bond dissociatic 
energies. ` 
A possible explanation of the strong dependen 
of the rate upon the nature of the carbon atom 
the C—X bond lies in the assumption that activatic 
consista y of an elongation with polarizatic 
of the O—Br bond with some assistance from 
polarized C—H. bond. That homolytic O—H flasic 
18 not part of the rate-determining process is ahow 
by the observation that 4-bromo-pentene-l decor 
poses at about the game rate as sec-butyl bromid 
despite the fact that a B-allylio hydrogen atom 
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nvolved and that a conjugated pentediene is formed 


n the reaction. 
The polybromo d ducthas ereti 
ieries of it has been establiahed 


yy P. T. Good (unpublished work) that whereas 
sthylidene bromide faster than ethyl 
xromide, with ethylene dibromide the reverse is true. 
?P&r&ial confirmation of this behaviour is given by 
he work of Barton and Howlett’, who observed that 
ihe rate of ition of ethylidene chloride is 
treater than that of l chloride. Further halogen 
substitution on an a-oar atom increases the rate, 
whereas such substitution on & B-carbon atom 
lecreases it. 

Thus, the following rate relationships have been 
observed for the elimmation of hydrogen bromide: 


(OH,),0.Br > (CH,),0HBr > CH,CH,.Br 
OH,CHBr, > OH,CH,Br > OH,Br.0H,Br 


Che first is well known to be the order characteristic 
of Syl or El rates in solution, and the second is the 


‘ates in a polar solvent. A qualitative analogy thus 
1xista between Syl or Hl rates in solution and tho 
anmmolecular rate of elimmation of hydrogen bromide. 
Che behaviour of the first series with respect to the 
Jyl and El mechanism haa been explained in terms 
of the electron-releasing power of the methyl gro 
abed 19. the accerbon etoti sinh fallar dle 
ormation of Br-. The role of the polar solvent in 
rach a mechanism is essentially the stabilization. of 
he highly polar transition state. 

It is now suggested that the B-hydrogen atom in 
he unimolecular elomination mechanism plays some- 
Hist dba sano pari aa iha solen da the UE acd 
Z1 mechanisms of reactions in solution. Thus the 


Teon apie Bay o tetrncnsod o Dy d 
B O R R, 


zr, b— 4-2, or "Rm 
b: Ie ga Br . 


he B- atom stabilizing the potential Br, 
ust aa the solvent dees in solution. The situation 
say be repreditel graphiely, as in Fig. 1. Curve 
a) represents the energy for dissociation 
ato Rt and Br’, pend electronio state ; 
curve (b), the dissociation into atoms from the ground 
tete. Curve (o) the ioal stabil- 
zation of the OF Br~ system by the p-hydrogen atom, 
eading eventually to an olefin and hydrogen b brámide. 
\s a result of the i of curves (b) and (o), a 
tplitting will occur, in particular to curve (g), 
which represents the reaction path. 

Ecl confirmation of the views &dvanced here 

HClO Thine observations on the system 
H,O OCHO) This substance undergoes reaction 
mder Syl conditions more rapidly than tert-butyl 
ihloride by a factor of at least 10*. In the gas phase, 
leoompoeition sete in same 50° lower than for tert- 
yatyl chloride. - 

It is suggested that the ideas developed here may 
> applied to other gas-phase eliminations. Although 
mly tert-butyl and tert-amyl alcohols have so far 
eon investigated, it is interesting to note that 
3rearley, Kistiakowsky and Stauffer observed that, 
or both the chlorides and the aloohols, the ratio of 
he rates of the fert-amyl to that of the tert-butyl 
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compound was 2-85. In the case of the bromides, 
the ratio in the range of temperatures experimentally 
studied (~ 250° O.) was 2-84. The close agreement 
in the three cases is strongly suggestive of a common 
mechaniam. Further, at 25° O., o adip 
&queous ethanol, the observed ratios of rder 
constants (IAN ey) are for the chlorides 
1-76;  bromideg, 1:57; and iodides, 1:033*. This 
provides additional evidence of the analogy between 
the Syl and El mechanism and the unimolecular 
elimination of hydrogen chloride and hydrogen 
bromide. Although the position with 
iodides is far from clear, the results are capable of 
interpretation on the basis of competitive mechan- 
isms, one involving the fiaaion of the C—I bond, the 
other involving elimination of hydrogen iodide. 

Our present conclusion from this work, which is 
being extended, is that rtant modification is 
edic gia Ghee ic dt all gana oc ae 
in principle homolytic, and accordingly require oon- 
cepts of mechanisms and of structural effects which 
are strongly differentiated from those applymg to 
heterolytic reactions in polar solvents. 

We wish to thank Profs. E. D. Hughes and C. K. 
Ingold, and Dr. P. B. de la Mare and Mr. C. A. 
Vernon for many helpful discussions. We also 


acknowledge with thanks the communication of 


resulta, prior to publication, by Mr. P. T. Good. 

1 Thomas, J. Chem. Soe, (to be published). 

1 Maccoll and Thomas, J. Chem, Soo, (to be published). 

* Harden and Maccoll, J. Chen, Soo, (to be published). 

* Maoooll and Thomas, J. Chan. Soc., 970 (1068). 

* Maccoll and Thomas, J. Chem. Soo., 2445 (1055). 

X Hardon KOH. Maccoll; v: Cham, Soo., 2454 (1065). 

"Harden, J. Chem. Soc, (to be 

* Harden and Maccoll, J. Chem. Soc. (40 bo published), 

* Barton and Howlett, J. Chem. Soe., 165 (1949). 

u Barton and Hemd, Trens. Farad. Soc., 48, 114 (1950). 

u Barton and Onyon, Troms. Fared. Soo., 45, 725 (1049). 

33 Lane, Linnett and Oswin, Proe. Roy. Soe., A, 818, 361 (1053). 

oats oad from a NET tyon oy 
Stevensqn, Diss. Farad. 961). 


E qium e ae 


4 ; Kistiakowaky and Stauffer, J, timer. Chem. Soo., Ù 
ge soe alo Bobults and Hus komen, J. Amer. OMe 
18 Cooper, Hughes and 


Ingold, J. Chem. Soc, 1280 (1937). Hughes 
and MeNulty, J. Chem. Soc., 1283 (1937). ' 


394 


LETTERS TO THE EDITORS 


The Editors do not hold themselves responsible 
Jor options expressed by their correspondents. 
No notice is taken of anonymous communications 


N 


Paramagnetic Resonance Absorption of 
Ferrihæmoglobin and Ferrimyoglobin 
Derivatives 


Maaweric susceptibility measurements on ferrous 
and dira hsmoprotein complexes have Jed to the 
bonding of the iron being classified aa ‘essentially 
ionic’ or ‘eskentially covalent’, as with other oo- 
ordination tompounds containing elementa of the 
first transition series. F obin, &oidio 
ferrihssmoglobin and ite fluonde complex are in the 
first category, oxy- and carbonmonoxy-ferrohmmo- 
globin and the azide and cyanide complexes of ferri- 
hemoglobin are in the seoond. The eleotronio state 
of the iron has according! 


susceptibilities are very similar. 

Another manifestation of the magnetic roperties 
is revealed by paramagnetic resonance beo puon 
measurements from which g-values may be obtained, 
quantities related to the magnetic moment, the 
magnitudes of which for a compound of a first 
transition element depend not only upon the quantum 
number 5 but also the total orbita! quantum number 
L and the symmetry around the ion. The ferrio ion, 
which is in an orbi singlet state (L = 0), has? 
one g-velue of 2-0. Aoidio ferrihgmnoglobin and ita 
fluoride complex, in which the iron has hitherto been 


measurements at 
hquid-air and liquid-hydrogen temperatures have, 
however, given identical g-values of 6-90 + 0-08 for 
both derivatives; these are very simular to that 
obtained for hæmin?. 

Since the observation of such high g-valuea in 
polycrystalline specimens was quite unexpected, the 
Moasurementa were repeated at as many frequencies 
as possible in order to check that zero-field splitting 
was not responsible for the position of the hne. 
Determinations were made at 8-9 om., 1-25 om., 
1-0 om., 8 mm. and 6 mm. wave-lengthsa, and the 
resulta are summarized in Fig. 1. Tho fact that all 
the points for both hæmin and aoidio ferrihsmoglobin 
he on straight lines pasamg through the origin show 
conclusively that true g-values are being measured. 
A alight asymmetry in shape of the line was noted 
which indicates that the g-value spreads to somewhat 
lower values; but from intensity considerations this 
variation would appear to be small. It is hoped to 
carry out on single crystals to obtam 
the precise values for the variation. It is clear, 
however, that the electronic state of the iron 1s 
entirely different in theee ‘ionic’ complexes fram that 
of the gaseous or aquated Fe*- ion. 

Measurementa have also been made on the azide 
and oyanide complexes of fermhmmoglobin, in which 
the bonding of the mon is clasmfled as essentially 
covalent. A well-defined variation of g-value from 
2-2 to 2-8 was obtained for the former, but the latter 





gave very weak absorption. No measurements have 
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H (milogauss) 


Wig. 1. Plots of reciprocal wave- magnetie field for 
from JESPAN eei va ato mleyo (iin 
f have been obtained 


yet been made in the range g < 2, but the result 
for the azide complex show that there is a significant 
quantitative difference between a ‘covalent’ hemo 
protem complex and a ‘covalent’ inorganio oo-ordma. 
tion complex such as the ferricyanide ion, whiek 
has g-valuest along the three axes of 0-04, 3-16 
and 2-30. i 

Very similar absorption was observed for the 
corresponding ferrimyoglobin derivatives, and iden 
tical g-values were obtained. These results show, in 
& more direct manner than the magnetic susceptability 
values, that no appreciable intramolecular inter- 
action, in the sense of a coupling between the magnetic 
momenta, oocurs between the iron atoms in the 
recrystallized ferrihzsmoglobin used for these measure. 
monte. 

Notis added $n proof. Preliminary measurements or 
single crystals of acidic ferrihmmoglobin, kindly 
supplied by Dr. V. Ingram, of the Cavendish Lab. 
oratory, indioate that the high g-value of about 6 
corresponds tó g,, that im, in the plane of tho hmm. 
The asymmetry of the line reported above is due tc 
a gj, value, that is, along the axis perpendicular tc 


the ham, of leas than 8, probably about 2-5. 


Department of Eleotroniog, 
University, 8 
Southampton. 
P. GEORGE 
J. Stanuey GRIFFITH 
Department of Colloid Science, 
University, 
Cambridge. 
May 19. 
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Anomalous X-Ray Scattering at 
Wave-lengths far from an Absorption Edge 
Ir has been predioted recently! that the anomalous 
sattering of X-rays found close to an sbeorption 
dge would make direct Fourier synthesis 
pplicable to non-oentroeymmotrical . In 
ms procedure isomorphous substitution would be 


tilized for the determination of the absolute values - 


f the phase angles of the scattered radiation; the 
hase angles are simply calculated from the structure 
otor triangle with sides F;, F, and F, — P, where 
7, and F, denote the structure factors of the two 
somorphous compounds while F, — F, is the differ- 
noe in contributian of the heavy and light atom. 
‘he signs of the phage angles should then in prinorple 
© determinable from the effect of anomalous scatter- 
ag on the intensities. 

In the course of experiments designed to test the 
mefulnees of the above scheme, the very interesting 
ibservation has been made that anomalous scattering 
ffecta can be observed at wave-lengths far from the 
.bsorption edges of any heavy atom in the orystal. 


aomorphous hydrochloride and hydrobromide. The 
vell-formed oryssela obtained were assigned to the 
1on-cantrosymmetrico monoclinic P2, space group. 
Lero-layer Geiger counter observations with mono- 
thromatized copper radiation were collected from 
rylindrically ground specimens with either the a or b 
rystel axis parallel to the cylinder axis. The unex- 
ectod finding was made that Ion Idk; the ob- 
erved. differance averaged about 8 per cent but 
ached 50 per cent in an extreme case. Same typical 
omparisons are made in Table 1. 


Table 1 

















+ ig noteworthy that log == Io for the [100] zone 
neasuremente and Jag = IXog for the entire [010] 
one. 

Testa were then made on a number of other 
wystals, which qnickly established that the above 
xndition was observed only when a heavy atom and 
« polar axs were involved. Teste were made "with 
nolybdenum and with chromrum radiation, and non- 
xqQuivalences of the same order of magnitude were 
‘ound. A final decisive experiment was carried out 
with rubidum hydrogen tartrate’, a compound for 
‘adiation have been found and have been explained 
18 due to anomalous scattermg. This compound gave 
non intensities with chromium radiation 
which were parallel in every respect, but smaller in 
magnitude than those observed with exciting 

The magnitude of the effect is great enough to allow 
1b to be sean clearly ón photographs in the case of same 
seflexions. The surprisingly large effect observed for 
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tyrosine hydrobromide with copper radiation must 
clearly be due to excitation of the L-eleotrons 
even though the absorption edge is at X £z 8 AL, since 
the K absorption edge ab A = 0-92 A. cannot con- 
tribute. Assuming all eight Z-electrons ooniribute, & 
prediotion of the magnitude of the effect on the basis 
of Honl’s® calculations leads to satisfactory agreement 
with experiment. Table l gives such a comparison ; 
a value of Aj’, the imaginary component of the 
bromine scattering araplitude, of 1-1 was used. In 
the case of chioiiue, the K tion edge is at 
A £z 4:4 A., and with copper radiation the prinoipel 
effect would be from the  K-eleotrons. 
Using & value of Af’ = 0-83 taken from James‘, 
satisfactory agreement with Si aaa is again 
obtaified, as can be seen from Table 1. Thus it 
is clear that the initial feeling of surprise that one 
feels at such a wholesale failure of Friedel’s law is 
not justifled. 

The signifloance of the above findings for direct 
structure determination by Fourier synthesis in the 
non-centrosymmetrical case is at once & t. In 
the case of tyrosine hydrochloride and bromide, 


.& direob solution of the structure had been readily 


obtained using no structure hypotheses, but only the 
"information contained in the measurements them- 
selves. Tho results of this investigation will appear 
in due time. 

The success of the method is clearly dependent àn 
&ocurate intensity measurements, preferably those 
made with a Geiger counter; however, the most 
‘commonly available radiations can successfully be 
used. 


B. W. PrrERSON* 
Laboratory of Orystal Chemistry, 
University of Utrecht, 
The Netherlands, 
May 21. 


* Research Fellow at the Untversity of Utrecht, on leave 
freee eave Nalooal Laboratory, TOL BS. 
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Nuclear Spin and Hyperfine Structure of 
Radioactive Silver, {Ag 


Aw atomio beam magnetic resonance apparatus! 
has been constructed, and the nuclear spin and 
hyperfine structure separation of the "S/a ground 
state of silver-111, of half-life 7-5 days, have been 
measured. Also & new value of gy for ailver has been 
derived from the i tal results. 

The nuclear spin is j in unita of A/2m, which con- 
firms the value of McGinnis’ and of Lemonick and 
Pipkin’. The transition (F —1+—> 0, mp = 0«—* 0), 
which is independent of the field to the first order, 
was observed at a magnetic fleld of 2-3 gauss, giving 
a value for the hyperfine structure separation of 
|- Av | =, 2,204-54 + 0-05 Mo./geo. This agrees with 
the tentative value 2,180 + 100 Me./sec. given by 
Lemoniok and Pipkin’. 

The transition (F = 1, my = 1«—> 0) was observed 
at several flelds up to 263 gauss, from which was 
calculated 


gJ(Ag, Sis) = 2:00242 + 0-00011, 


assuming py (Ag) < 0. The choice of a positive 
sign for the nuclear moment of sflver-111 


ae 
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leads to a value of gy (2-00258) outaide the limits of 
error of the value gy(Ag, *8,,,) = 2-00224 + 0-000920 
given by Weasel and Lew*. On this evidence we con- 
clude that the nuclear magnetio moment is negative. 

With the values of the hyperfine structure of 


`, Silver-107 and silver-108 given by Weel and Lew!, 
` the ratios 


ra + 1-287278 + 0-000059 


- + 1-115127 + 0-000048 


are found.. These are sufficiently accurate for a 
determination of the hyperfine structure an 


omaly 
(expected to be about 0-5 per cent), when the nuclear 


magnetic moment of silver-lll oan be measured 
precisely at some future time. At present we oan 
only give a value ur (Ag) = — 0-145 n.m. accurate 
to about 1 per cent. 

The details of the experiment are to be published 
elsewhere. 

We are indebted to the Royal Society for a grant 
Fund towards the coat 


" 


! Bellamy, B. H., and Amith, K, F., PAG. Mag., (7), 44, 33 (1963). 
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Structure of Polyglycine 


Nulnry twenty years ago, Meyer and Go! described 
the X-ray diffraction powder photograph of same 
glycine peptides, and found that: different photo- 
graphs were obtained from polyglycine according 
to the method of preparation. When the po 
was made by decomposition of the N-car 
glycine anhydride in the presence of pyridine, 
reflexions ing to 4-4 A. and 8-45 A. were 
observed ; but the same polymer precipitated by 
water from aqueous lithium bromide solution gave 
a ‘photograph in which a reflexion at 4:15 A. waa 

ominant. observations’ have re- 
ted to the first form, which may be produced by 
casting from -solution in dichloracetic acid or in 
trifluoracetio acid. Ib will be convenient to refer 
to this form as polyglycine I, and to the form char- 
acterized by the 4-15-A. reflexion as polyglyoine II. 

It has recently been found’ that the two forms 

have different infre-red spectra. Whereas poly- 
ine I is a typical F polypeptide, with absorption 
at-1,680 am.-! (O=Q) and 1,580 am.-!, poly- 
glycine II has bands at~1,648 om. (O=O) and 
1,558 om.-'. The O—0O mode of the second form, 
therefore, does not falk within the range found for 
either a- or B-synthetio po ides’. Other bands 
enable polyglycine I and to be distingui 4 
the most convenient are at, respect » 1,015 om.-! 


and 1,026 am.-1. Under suitable conditions of pre- 
cipitation, which were found by ming the infra- 
red spectra, polyglycine II can be obtat in & pure 


form. The X-ray diffraction diagram of this pure 
form is shown in Fig. 1. It would appear that Meyer 
and Go's polyglycine (shown in Plate II of their 
peper) was a mixture of I and II. 
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Fig. 1 


yglyoine I contains 
a reflexion at & spacing of 1-16 Á. A reflexion 
occurring at this spacing in other f-polypeptides and 
silks is the 006 reflexion (o is the molecular chain 
axis), and if polygtycine consists of extended poly- 
peptide chains, strong reflexion would be 
very near this spacing whether the chains were 
in & rectangular or a triclinic cell. We have found 
no reflexion corresponding to a spacing in the neigh- 
bouthood of 1-16 A. in polyglyoine IL, showing that 
the two forms do not arise from different ways of 
packing extended (or nearly extended) chains; the 
chains in the two forms must have different oon- 
figurations. This also follows from consideration of 
the relative intensities of the rings in the two powder 
photographs. The relative intensities of the equatorial 
reflexions from & given orystallme arrangement of 
extended (B) chains may be estimated from optical 
transforms of the c-axis projection. It is geen, 
that the 8-45-A. reflexion should be somewhat 
than the 4-4-A. reflexion if, following 


The diffraction pattern of pol 


stronger 
Astbury*, these are indexed as 010 and 100 respect- 


ively ; and in faot this is obeerved in polyglyoine I, 
the B-form. However, to i polyglycine II in 
terms of a nearly extended chain would require us 
to take the very intense 4-15-A. reflexion as 100, with 
the next strongest (3-1 A.) as 010, m order to get 
& reasonable molecular packing. The predicted 
intensities for such an arrangement are quite different 
from, thoee observed. . 

The very intense 4:15-A. reflexion appears to 
come from planes which are parallel or nearly parallel 
to the fibre axis (see below). The high intensity 
shows that the electron density has a very marked 
periodicity of 4-15 A., and it is reasonable to conclude 
of polypeptide 
. The a-helix 


the various structures which have been proposed 

aor Polypopiide chaina, only two appear to provide 
reasonable values for the density, and optical trans- 
forms of these, the 2-2, helix’ and the unrotated 
polar sheet’, have been examined. Space- 

ing models of the polar sheet show that inter- 
Planar distances of about 4:15 A. and 8-6 A. occur; 
but the optical tranaform shows that these reflexions 
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should appear with comparable ihtensitiee, whereas 
she X-ray ee shows a very weak ring 
ead ager ie 8:8 A. and an overwhelmingly strong 
1-15-À. reflexion (see Fig. 1). ‘It seems, therefore, 
inlikely that a polar sheet structure is present. 
Transforms of the 2-2, helix based on‘a 1010 
*eflexion of 4-16 A. lead to a prediction of intensities 
n general agreement with thoee obeerved in the X-ray 
oowder photograph; but the details are not in 


agreement. In particular, no reflexion corresponding _ 


;o0 the residue repeat 2-75 A. is seen. In a triclinic 
»ell, such a reflexion would not be expected, aince there 
ig no rexiproo | lattice point corresponding to 2-75 A. ; 
but clearly such a possibility cannot be examined 
profitably until a fibre photograph is obtained. ‘The 
density predicted for. such an arrangement of 2:2, 
nelices is 1-67 gm./o.c., which is considerably higher 
‘Han the measured density of polyglycme II (1:48 
gm./o.c.). 

The methods by which polyglycinme II may be 
ee ae Ho a. 
ydrogen-bonded structure. i from any 
solvent such as dichloracetic acid invariably produces 
a predominance of the B-form, and we have found 
that precipitation from solution is generally necessary 
in order to prepare form Il. The only method we 
have found which produces coherent films of form IT 
i3 to films in the presence of a salt. The 
polymer is dissolved in a mixture of formio acid, and 
^aloium chloride and the formic acid dried off. The 
lciam chloride may. then be washed out with 


alcohol, leaving a spongy film. It appears likely that 
she effect of the salt is to reduce the probability of 
ntermolecular hydrogen bonding. If made in 


this way are rolled, a amall amount of orientation 
of form II is obtained which: indicates that the 
4-15-A. reflexion is probably equatorial rather than 
meridional. In addition, if the fllms, which from 
infra-red and X-ray examination are found to oon- 
tam no B-msterial, are rolled hot, a amall amount of 
jJoubly oriented §-material is produced. The $- 
œaterial ia quite well oriented, the mean direction 
of the chain axis lying in the direction of rolling ; a 
similar orientation is obeerved in the a > B trans- 
formation in other synthetic polypeptides. 

These facta very strongly that the molecules 
of form II are folded and that on rolling a number 
are pulled out into the f-form. Ib would appear 
that here we have strong evidence for a configuration 
of the polypeptide chain which is outaide the range 
of structures hitherto accepted. $ 

No evidence of the «-helical form of polyglycine has 
been found, except observation of parallel dichroism of 
the NH-band in & i which had been stretched 
in polystyrene*. t observations suggest that 
this may really be a ‘cross p’ structure, since the O= 0 
band ‘accompanying the dichroic NH band has the 
3- rather than the a-frequency. i 

The fact that,the 1,015 om.-! band of polyglyoine 
disappears when the B-form is converted into form II 
ahows that the absence of this band’ in the spectrum 
of polymers containing glycine is no proof that the 
structure ia one in which there are no glyoyl 
bonds. Especially in the case of alanine-glyoine 
copolymers, and in silks, the possibility that fre- 
quency changes are caused by change of molecular 
sonfiguration must be considered. Since criteria for 
the ition of a- and f-forms have now been 
known for some years‘, 
poeeibilities should be considered before conclusions 
an the chemical constitution of silk are based on the 
appearance or absence of bands in the spectrum’. 
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The work we have here reported shows that there 
existe, in polyglyoine at least, a configuration of the 
pol ide chain other than -the «-helix and the 
n B-forms. 
C. H. Bamrorp 
L. Brown 
E. M. OANT 
d A. ELLIOTT 
W. E. HANBY 
B. R. Matoorm 
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Positive-Point D.C. Corona 


Wru a point-to-plane gap geometry, & visible 
(corona) discharge can occur at much lower values 
of applied gap voltage than those necessary to cause 

breakdown. Buch a positive-point d.o. corona 
ischarge in room air has been ied by recording 
the light emitted with an 11-stage photomultiplier. 
The n qa from the photomultiplier was delayed, 
ampli by ‘distributed’ ampliflere!, and displayed 
on & high-speed cathode ray oscilloscope. The time 
base of the oscilloscope was triggered by the output 
of light through a seperate photomultiplier, distributed 
amplifier and thyratron trigger circuit. 

The di in room air could occur in two 
distinct forms: (1) a filamentary form which showed 
discontinuities of current and light throughout & wide 
range of applied voltage (that is, ‘burst pulses’, ‘pre- 
onset streamers’ and ‘pre-breakdown streamers’) ; 
(2) a diffuse glow discharge, in which the mean gap 
current, measured by a galvanometer, was less 
(~ 40 per cent) than in the filamentary discharge 
for the same gap geometry at a given value of applied 
voltage. The spark breakdown voltage was higher 
and the mean gap current immediately preceding 
breakdown was lower for the glow discharge than for 
the flamentary discharge for the gap geometries 
investigated. The glow discharge showed discon- 
tinutties of current and light only over & Darrow 
range of applied voltage (~ 200 V.) near onset ; these 
iscontinuities were presumably associated with a 

iger’ counting action in the gap. 

The filamentary form of discharge was investigated. 
The discontinuities of current and light were obeerved 
to be pulses of short duration. The current pulses were 
similar to those observed by other workers'*, A 
light was associated with each current pulse. 


The t pulses occurred about 5 x 10-* sec. after 
the current , as shown by their relative dis- 
placements the initiation of the oscilloscope 


thme-base. The instrumental part of this delay was 
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about 2-5 x 10-3 seo. The light pulses (Fig. 1) 


showed án initial portion of high light intensity and 
short duration (~ 6-2)°x 10“ sec.), followed by a 
portion of lower intensity (~ 1 per oent) and 
relatively long duration (~-107 sec.). The initial 
portions of the light pulses usually showed several 
irregular peaks and were identifiable with the pulses 
recorded by English‘ and Amin". The peaks were 
„thought to be associated with branching of the 

' discharge, such branching apparently taking place 
when the discharge was operated into a weak field 

' region. If branching of the discharge was the ex. 
planation for the peaks, then the branches did not 
appear to be propagated simultaneously but in rapid 
succession. The low-intensity portion of the light 
pulses ded to the light-pulses observed by 
Gaunt and Bis 


The spatial distribution of the emitted light was - 


investigated by projecting an enlarged real image 


j 








S PLANE 


a 


2, "Observed spatial growth of ‘breakdown 
ard -radius 0-233 mm”; applied voltage.16 kV. 
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of the axis of the gap in the plane of the photooathode 
of the recording photomultiplier. Light pulses were 
obeerved from regions of the gap. By measuring 
the relative displacement of the pulses along the time- 
axis of the oscillograms, the spatial growth of the 
discharge could be determined. The resulta shown 
in Fig. 2 were obtained with an applied voltage of 
16 kV., a tungsten point of radius of curvature 
0:228 mm., a gap-length of 3 om., an aluminium 
plane cathode of 15 om. diameter and a resistance of 
200,000 ohms in series with the point electrodes. 
The effective sampling area was 3 mm. in diameter. 

The di was propagated from the point 
steadily and with constant luminosity for a distance 
of about 1 cm., after which the luminosity decreased 
and branching of the discharge was thought to” occur. 
ea ee ee 
associated with discharge sequence, about 
one in three branches was estimated to continue to 
be propagated along the axis. When branches were 
deflected from the axis, possibly by space charge in 


the gap, then a visible discharge was observed to 
grow the plane cathode. Presumably -the 
visible disc the cathode was caused by 


photo-electrons from the cathode causing exoitation, 
even though moving in a very low-field (v/p ~ 1-4 
volts/am. per mm. preesure). 

The’ form and of the individual eventa in 
the fllamentary .di .were very simllar to the 
type of growth which contributed to the founding 
of the streamer theory, where the-principal secondary 
mechanism in the di was oonsidered to be 
photo-ionitation in the gas. Most of the observations 
could be explained satisfactorily by the streamer 
theory*. It Petes to publish elsewhere a full 
account of the resulta and their implications." i 

I thank Prof. J. M. Meèk, in whose laboratories 
this work was carried out, Dr..J. D. Oraggs for 
advice, the University of Liverpool for the award 
of & Munitions Committee Fellowship, - and: the 
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‘lon-Excharige Chromatography in Alcohol 
In the techni of ion-exchange chromatography, 
the order in whioh compounds are -eluted from a 
column d i upon differences in their 
ionization. constanta ; but other factora modify and 
in many jnstanoes reverse the expected order!.. This 
is: illustrated ‘in Fig; 1, where the elution peaks of d 
number of acids from a ‘Dowex’. resin are plotted 
&gamst their:pK values. Although. there is a ite 
correlation. between acid strength and éase of elution, 
the points are very scattered, and in particular: acids 
oontaining an‘sromatic group -are eluted much later 
than would be expected on the basis.of their ionization 


ma&do"by Martin! that 


oorstanig. . 2  ! J'n 
` The suggestion has :been 

separations on ‘all. chromatograms oonsisting of a 
Ly 
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. lon-exchange obromatogre Dowex 1-xB8'. The 
ream WM Ee formate fene tant as dm iped Gr Bruch, : 


stationary gel phase and a mo liquid will 
be influenoed by the relative golubility of the solutee 
in the two phases. Applied to ion exchange chromato- 
zraphy, this meens t the rate of travel of oom- 


pounds on a column should be affected by their _ 


partition coefficients, based on solubihty, between 
ibe eluting solvent and the swollen ion-exohangé 
‘eam. In our experiments, the -eluting solvent is 
primarily an aqueous solution, while the gel phase, 
although it contains water and electrolyte, has m 
iddition some of the characteristios of an organic 
solvent imparted to it by- the polystyrene backbone, 
which makes up about half the weight of the hydrated 
zel’. Therefore, acids whioh are: relatively -water- 
soluble should favour the m phase and their 
a E a sa 
nsoluble acids. This concept helps to explain the 
;»bserved retardation of acids containing an aromatio 
zroup, which as a class have limited solubility in 
rater. 

Further evidence that partition- coefficients take 


1 role in ion-exchange serae deri has been 
;»btained by replacing the water in eluting solvent 
with absolute ethanol and:repeating the. chromato- 
yams with the acids used in Fig. 1. Since alcohol 
s also an ionizing solvent, the resulting dhromato- 
prephie petters isveull apparently) based unn jon: 
prooees, while shifts in elution peaks of 
= various acids from their previous positions can 
ioted from solubility conmderations (Fig. 2). 
Ne ok eo oh oe a A 
Vis adele wr pep aru do os qu were 
iluted much earlier in the al lic medium, whereas 
ihe more water-soluble.acids were retarded to i 
legreos. Similar resulta have been obtained by Stem 
wd Moore‘, who found that :1 per cent of 
»mxyl alcohol to the eluent tended to increase the 
ate of travel of the aromatio amino-scids relative to 
thers, while inclusion of 25 per oent,própyl &loohol 
wreferentially &coelerated those Potong longer 
von-polar mde-ohaıns.. E 
- The position of individual aida in our ohromato- 
Teams was. determined by running them in- small 
roups and identifying them by melting pointa and 
y peper chromatography.in .& sec-butanol/water/ 
»rmio, acid (80:8.: 12) syatem similar. to one -used 
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by Kowkabany and Cassidy’. This gystem gives Rr 
values almost identical with those obtamed with the 
n-butanol/water/formio acid system of Lugg and 
Overall*, but has the advantage that sec-butanol 
esteriflos ‘lees readily with the formic acid. 

The Ry values of compounds in such an alcohol ~ 
water are related to their partition coefficients 
between the aleohol and water by the equation’ 

' concentration in water phase AG - 1) 
* "" concentration m aloohol phase Ag VBr 
where Arj[Ag, the ratio of the volumes of alcohol and 
water phases in the chromatogram, is & constant 
for any given system. From this it can be seen that 
compounds with partition coefficients favouring the 
aqueous wil have low Ep values whereas 
those with ‘coefficients favouring the aloohol phase 
will have high Ry values. 

It is therefore not surprising to find that acids 
with high Ry values (>0-80) are all eluted more 
readily on the ion-exchange chromatograms when 
alcohol is substituted for water, while acids with , 
lower RF values (~< 0:80) are all retarded by the uso 
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of alcohol. Tnis may perhaps be used es & rougn 
method for predicting whether substances which are 
eluted together in an aqueous ion-exchange ahromato- 
gram could be separated by using alcohol. It should 
be recognized, however, that this relati ip may 
not apply m all cased, especially since ssc-butenol 


' rather than ethanol was used in the paper chromato- 


The demonstration that absolute ethanol can bo 
used a3 a medium for ion-exchange chromatography 
promises to extend the usefulness of this technique 
to include many ‘acids and bases with limited solu- 
biltties m water. The separation of long-chain fatty 
acids ig at pe being investigated in our labora- 
tory, while Kornberg and Pricer have used chromato- 
graphy in aloohol on & ‘Dowex’ reein for purifying 
a diacyl-phosphatidio acid’, and Kennedy has used 
& similar method for separating oephatidee of 
mitochondria’. It that high recoveries oen 
be obtained from alcohol columns, and 1n the experi- 
menta orted here all except one of the acida were 
reoov in better than '80 per cent yield although 


' no special attempt was ihade to obtain quantitative 


" 
, 


a, 
n - 


a "by 
. undoub 


recoveries (that 1s,.the eluting solvent was removed 
ing in an oven at 80°C. and some losses 
oocurred due to volatility of the acids 
at this temperature). The use óf ethanol, and of 
other ionixmg solvente such as methanol, higher 
aloohols, ketones, eto., may also, by. virtue of their 
differing solvent properties, permit separations which 
are not possible by other techniquea at present 
availeble. N 
This work began during the tenure of an Agri- 


cultural Research Counoil Fellowship under the 
direction of Bir Alexander Todd at the University 
Chemical Laboratory, Cambridge; I wish also to 


acknowledge the financial assistance of the National 
Research Council of Oanada. à 
; K. K. CARBOLL 
Collip Medical Research Laboratory, 
University of Western Ontario, - 
London, Ontario. 
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Transformation of Pentose Phosphates by 
Enzymes of Animal Origin 


In the hexosemonophosphate oxidative cycle, 
pentoeo phosphate isomerase 1s required for the inter- 
conversion of ribose-5-phosphate and ribulose-65- 
phosphate!, & necessary stage for the subsequent 
enzymic re-syntheais of hexose from pentose’. The 

has been much purified from alfalfa leaves’, 
but little is known of the animal system, although 
the- facta that xylulose-l-phosphate may be a pre- 
cursor of ribose.in crude liver extracta‘, and that in 
spleen extracte^* ketopentoses other than ribulose 
(xylulose and. 3-ketopentoss) may be formed from 
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ribose-5-phoephate, that pentose trans. 
formations may be complex. ; ` 

For the preparation of suitable systems, aoetone-, 
dried powdera from rabbit muscle and red 
blood cells of the horse were extracted twice with 
ten times their weight of 0-05 M ‘tris’ buffer 
(tris(hydroxymethyl)-aminomethane) of pH 7. The 
extracts were heated at 55-60° C. for 5 min., freed 
from the resulting coagulum, and the fraction pre- 
prised between 0-3—0-5 saturation with ammonium 

phate was suspended in water and dialysed. After 
rejection of the msoluble globulins, the freeze-dried 
material contains most of the pentoeephoephate 
isomerase of the original extract, and remains active 
for months when stored at. — 20°. 

For the preperation of the berium salt of the 
ketopentose phosphate, the muscle preperation 
(30 mgm.) was incubated at 87° with a solution of 
1 gm. (2,500 p-moles) barium ribose-5-phosphate in 
25 ml. water at pH 7. The ketopentose formed was 
measured by the Dische reaction (method of Axelrod 
and Jang*), until no further increase occurred (90 min.) 
and it remained unchanged at 980 -moles (87 per 
cent) for a further 30 min. After deproteinizing with 
perchloric acid, careful neutralization, and removal 
of aldosea with bromine and barium carbonate, the 
phosphate esters were adsorbed on & 'Dower-l 
(formate)’-column and eluted with 0:1 Af formic acid 
in 0-1 M sodium formate. By careful neutralization 
with barium hydroxide and precipitation with.4 vol. 
of ethanol, the vacuum-dried barium salt (357 mgm.) 
was obtained with a purity of 98 per cent based on 
ketopentose and 85 per cent based on eeter-phoe- 
phorus content (800 u moles ketópentose phosphate, 
or 32 per cent of the total initial pentose). At least 
90 per cant of the total ketopentose was alkali-labile, 
and the rate of hydrolysis in N acid at 100° 
(k = 5-2 x 103) also indicated a 5-position for the 
phosphate. The ratio of intensities in the oroinol 
reaction at 540/670 my we found to be 0-90-1-00 
for chromatogrephically purified synthetic ribulose 
and 0:45-0:50 for xylulose.. The free ketopentoses 
liberated by purified acid. phosphatase from the 
above beriani salt gave an intermediate value 
(0-55—0-60). The dephosphorylated de-ionized gugars 
separated sharply with 88 per cent recovery on & 
‘Dowex-1 (borate) column’ into two peaks, of which 
the first (51 per cent of total ketopentose in eluate) 
corresponded exactly m colour reactions and position 
on elution with pure xyluloge and the second -(49 per 
cent) with pure ribulose. No interconversion of the 
pure sugars similarly processed was detectable. 

The enzyme from red cells gave a similar 
proportion (48 per cent) of total ketopentose to pentose 
at ‘equilibrium’. But the barium salt, prepared and 
treated as above, had orcinol ratio 0:78, and separa- 
tion on the column showed that it was substantially 
the ribulose ester (peak I — 10 per cent, peak II = 
90 per cent of total ketppentose ; -orcmol ratios 
0-50 and 0-90 respectively). This barium salt, when 
incubated with the muscle preparation, lost 59 per 
cent of ite. total ke tose (by conversion to ribose 

hoephate), while remaining ketopentose waa 

ly the xyluloee ester (peak I, 71 per oent; 
peak II, 20 per cent of total bromine-resistant 
pentoses ; orcinol ratios 0-50 and 0-98 respectively). 

At Rest one enzyme m addition to the pentose 
phosphate isomerase is therefore active in the muscle 
preparation, and opnverts mbulose-5-phosphate to 
the xylulose eater.- Since no 3-ketopentose* formation 
was detected, the enzyme is prasumably a type of 
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“waldenase’, causing inversion at Ory of the pentose, 
and resembling that recently suggested as active in 
Pseudomonas hydrophila’. 7 

Franx Drogas 
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Modification of Response to Adrenocortico- 
trophic Hormone by the Simultaneous 
Administratiori of Gonadotrophic Hormones 


Many facta suggest that the adrenal—gonad 
relationship is an intimate one’. Our previous work! 
has indicated that the mouse ovary, provided it is 
in the luteal phase, has an effect aunilar to that of 
the adrenal cortex. While appreciating that major 
species differences may occur, this finding led us to 
commence experiments on the adrenal-gonad rela- 
tionship in the guinea pig, sinoe the urinary steroids 
in this ies are excreted in sufficiently large 
amounts to be determined by routme ahamiocel 
methods. It has now been shown that the response 
to adrenocorticotrophic hormone (ACTH) 1 modified 
by the simultaneous sadmmistration of gonado- 


Ten similar experiments, each using four mature 
female guinea pigs, were planned as follows: 













(GE paa 
ACTH EOG. + Pads, 





Subeutaneous injections of 10 1.0. ACTH gel 
'Armour Laboratories or Wilson Laboratories) twice 
laily, 50 LU. pregnant mares’ serum gonadotrophin 
"P.M.8.; Boote Pure Drug Co., Ltd.) in distilled 
water once daily, and 50 x:u. chorionic gonadotrophin 
'C.G.; Organon Laboratories, Ltd.) in distilled 
water. once daily, were given into separate sites. 
Animals were maintained on & standard diet le- 
mented by 15 gm. oebbage daily. Gorad omori 
treatment led to extensive ovarian luteinization. 
17-Ketosteroids and 17-ketogenic steroids were de- 
termined on 24-hr. collections of urine from pairs of 
animals by the method of Norymberski and others*. 
Urine was colleoted!into flasks containmg a few drops 
of ahloroform, and standing in vacuum flasks con- 
taining solid carbon dioxide. Burstein, Dorfman and 
Nadel‘ have shown that the main corticosteroids in 
normal guinea pig urine are cortisol and 68-hydroxy- 
oortisol. 

Results, expressed as the mean excretion of steroid 
in pen + 8.D./guinea pig/24 hr., are summarized 
aa follows : É 
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of adrenooortico io hormone was 
0-10 mgm. for the ‘ACTH-only’ group and — 0:26 + 
0-15 mgm. for the ‘ACTH + gonadotrophin’ group. 
These results are significantly different (P = 0-007). 
The urinary excretion of 17-ketogenic Steroids in 
response to administered adrenocorticotrophic hor- 
mone has therefore been modified by treating the 
animals with gonadotrophic hormones, and experi- 
ments are in progress to try to elucidate this effect. ` 
Gonadotrophin treatment did not alter the urinary 
17-ketosteroid response to  adrenooortiootrophio . 
- We are indebted to the Medical Research Council : 
for a gift of &drenooortiootrophio hormone. 


BARBARA E. CLAYTON 
Joyon E. HAMMANT 
of Chemical Pathology, 
Bt. Thomas's Hospital Medical School, 
London, 8.E.1. 
June 8. 
1 Parkes, A. B., Phywiol. Rsv., 98, 203 (1045). Prunty, F. T. G., and 
Gayton, B. E., Olba hri on AO a Ty 347 (1082). 
1 Clayton, B. H., and Prunty, F. T. G., J. Hndoortnol., 7, 302 (1081). 
. .X.,8 ., and West, H. F., , 1276 
"ios dex. Gad Karger 2 É, vina. a At 


t Burstein; 8., Dorfman, B. J., and Nadel, B. AL, J. Duo Cien., I8 


Separation of Ehriich Ascites Tumour Cells 
from Other Cellular Elements 


Tua experimental production of ascites tumours 
has offered an ideel material for biological, physio- 
logical and biochemical research on neoplastic cells’. 
For many problems, however, the variable admixture 
of leucocytes and other contaminating host cells 
in the ascites tumours (of. ref. 1) implies & source of 
error which in certain cases mey be of great import- 
ance. We have therefore investigated the possibility of 
reducing the concentration of such cella with the aid of 
a oounter-streaming centrifuge, the prinorple of which 
has already been described by one of us (P. E. L.)*. 
In this centrifuge, constructed mainly for the sepere- 
tion of diffurently sized particles of the same specific 
density, liquid containing the particles to be separated | 
is forced to stream through a conical centrifuge tube' 

i tho oentrifugal force. Here the bigger 
particles down to æ required size are concentrated 
(fraction M), whereas the smaller ones are carried off 
by the continuous stream of liquid to a second tube 
of a different shape where they are made to sediment 
(fraction G). 

The tetraploid line of the-Ehrlioh ascites tumour? 
was used for the experimenta. Cell samples were 
withdrawn from the. itoneal cavity at various 
intervals after inoculation. They were diluted with 
Krebs’s phosphate Ringer solution, containing l per 
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cent glucose and 1 per cent gelatine.’ The same solu- 
tion was used as the’ flowing suspehsion medrum -in 
the centrifuge. The separation Was carried on for 
60 min. at 800 rpm. and a streaining - velocity 
of about 0:25 ml. geo.-1. Tne greatest diameter of- 
the' conical tube was 2-40 om., and the distance 
between this and the theoretical point of the oone 
18-0 om., the latter being 24:0 om. from the centro 
of rotation. In most experimenta the oells are quite 
undamaged after the ion. Tumour cells and 
non-tumorous exudate cells were counted differentially 
on Papanicolaou gmears.as described elsewhere’. 
Some experimental figures are collected in Table 1. 














Table 1.' PuacESTAGE OF NON-TUXOROUS HXUDATE ORLLS IY 

VARIOUS SAMPLES BEFORE AND AFTER ONXTRIFUGATIOY ` 
Exp Ro. Original faspension 

1 130 

2 ^ 17-8 

3 40:7 

4 905 
$ NM 





] In three of the four experimenta, the percentage of . 
` amall cells has been reduced to about one-fourth of 
the original value (in one experiment tó one-sixth). 
All oella having the same specific density, one would 
expect to find moét of the small cells in fraction G; 
1t is seen from Table 1, however, that the percentage 
of contaminating oells is often smaller in fraction 
G than m fraction M, The contaminating cells thus 
appear to have & higher specific density than the 
tumour cells. r 
A detailed dogoription of the centrifuge will appear . 
shortly m 1.V.A.’s Tidskrift for Tekntski-vetens, ig 
Forskning (Stockholm). We are indebted to Ery 


Lily and Oo. for financial smp 
Eero LINDAHL 
Institute of Zoophysiology, 
psala. 


Up 


. _ Wallenberg Laboratory, 
Institute for Cell Research. 
Karolinska Institutet, 
Stockholm, 
May 80. 
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+ Klein, G., Exp. Call Reesarck, 2, 518 (1051). 

t Etndahl, P. E.,-Neture, -161, 648 (1048). 

* Kiem, G.. and Révéax. L.. J. Nat. Concer Inst.. 14, 129 (1068). 


GEORGE Krzrw 


Comparison of Rectal and ron Body 
Temperature in the Cal 

In the bovine animal as with other domestic 
mammals including man, the rectal temperature is 
generally accepted as a measure of deep body tem- 
ture, and it is widely used both m fleld and 
boratory studies for indicating the state of thermal 
balance of cattle when subjected to climatic stress. 
Despite the possibility of thermal gradients within 
the rectum, as has been found.in man!, there is no 
obvious reason for doubting the validity of this 
assumption, at least as an approximation, when body 
temperatures are steady. However, under conditions 
of thermal stress, when body temperatures are riging, 
& constant and close relati ip between rectal and 
deep-body temperature cannot be assumed, as there 
is, almost certamly a delay before the temperature 
of the fzoal mass reaches equilibrium with that of 
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the rectal wall. Consequently, an investigation has 
been made to study the validity of using rectal 
temperature as & measure of deep body temperature 
in Ayrshire bull calves, four to six months Cattle 
of this age and breed have already been used in 
studies of environmental physiology in a climatic 
chamber in this Institute’. 

A reasonable measure of average deep body 
temperature would seam to be that of the led 
and well-mixed vehous return to the heart. Éichna 
and othere’ and Mather, Nahas and Hemingway‘ 
failed to find any temperature difference acroem the 
lungs in man and dog, and assuming this to be true 
also of the bovine, the temperature of the blood 
leaving the left side of the heart should be a valid 
measure of both deep body temperature and of the 
blood supplying the temperature-regulating centre 
in the brain. For this reason, and because the tem- 
perature of the well-mixed: venous blood in the 
pulmonary artery is difficult to measure without 
extensive . , the temperature of the free- 
arial blood in the bicarctid trunk was 
compered with rectal temperature. 

A fine copper-constantan thermocouple, threaded 
into & narrow polyvinyl chloride plastic tube, sealed 
at the couple end, was introduced into the right carotid 
artery by means of aseptic surgery. The tube was 
passed down the inside of the artery until the thermo- 


‘couple junction was estimated to lie in the bicarotid 


trunk. Five animals were used, and although on 
examination several days later an embolism was 
invariably found-at the point of entry of the thermo- 
couple wires into the artery, the junction was found 
to be lying in free-flowing blood passing up the left 
carotid artery. The leads were brought out through 
a stab wound in the akin lateral to the main incision, 
and terminated on a ‘Perspex’ button sewn on to 
the skin over the stab wound. A tective cap 
was then fitted over the button, this allowed 
the animal free movpment in the byre. Recovery 
wes oamplete in three to four -dàys, when the 
animal appeared to be normal. The calf was then 


_ placed in the climatic chamber for periods of up to 


6 hr. at 20°, 80? and 40° C. at & constant low humidity 
(17 mgm./l. absolute humidity), and at 35° and 40° C. 
at & constant high humidity (7 mgm./l. saturation 
deficit). During.the experiment, the protective cap 
was replaced with a cap containing copper and 
constantan contacts from which leads were attached 
to the temperature-measurmg system which has 
already been described"*. Rectal temperature was 
expreased as the average of almost simultaneous 
readings from four thermocouples egoh 2:5 om. 
apart, the deepest being 15 cm. from the external 
anal sphincter. Only slight and random variations 
occurred between:the temperatures measured by the 
rectal baie qe at different depths of insertion. 
Measurements of rectal and carotid temperatures 
were taken every 5 min. i 

In all five animala, the carotid blood temperature 


- was 0-1-0:3 deg. C. below that of the rectum at every 


low-humidity rure. This difference remained 
fairly constant for any one animal at any one 
environmental tem: ture, whether body tempere- 
tures were relatively y or were slowly climbing 
(Fig. 1). At the environmental conditions of 35° C. 
and high humidity, when body temperatures were 
rising, a difference between i - 

tures remained, though in some instandeg the 
dittesenoe wan leas Dion thal noted before the homi ity 


was raised (Fig. 24). At 40°O. and high humidity, 
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Temperature (* 0.) ; 





when virtually all channels of heat loas were denied 
he animal and body temperature rose ly at & 
‘ate determined by ite heat production, the tem- 
»erature difference disa and rectal and carotid 
mperatures became identical (Fig. 28). Sometimes 
che carotid blood temperature was even slightly 


emperature changes of the fecal mas. However, 
hese are more extreme conditions of thermal stress 
ban are normally encountered under field conditions, 
ind it is concluded from these experiments that 
dthough rectal tem ture is slightly above the 
xxmperature of the leaving the left side of the 
jearb under any but the most adverse conditions of 
limatio stress, for all practical purposes pertaining 
x) environmental studies with the bovine animal 
upward changes in rectal temperature in response to 
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external heat stress indicate changes of-a. similar 
magnitude in ‘deep body temperature’. 
The ‘Perspex’ button and were designed and 
Cae 268 ony Bria 
The Hannah Dairy Research Institute 
Kirkhill, Ayr. ; 
April 5. $ 
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Modification of the After-Potentlal of Single 
Muscle Fibres by 2:4-Dinitrophenol 


INTRAOELLULAR recording of electrical activity in 
the excised sartorius muscle of Hyla coerulea shows a 
negative after-potential of 20-25 mV. with a half- 
time of decay (tıs) of 8-12 m.seo. at 25°C. Tho timo 
of recovery to resting potential level is increased to 
ius Of 18-25 msec. when K+ is absent from tho 
glucose-phosphate-Ringer medium. Suoccasive in- 
creases of K+ concentration up to 15 N/1,000 cause 
successive shortenings of repolarization time to 
tus, 0 m.seo... These processes are faster by ono-third 
in Rana catestiana. The after-potential of Hyla 
musole 1s prolonged, also, by reduction of Na+ in the 
medium to 20 M (tija 15-20 m.seo.) or by increase 
of H+ to pH. 6:6, which gives 2,,4 of 28 m.soc. 

The possibility that the effect of ions upon ro- 

lanzation is linked with energy suppliée is suggested 
5 Lorente!, who used hypoxia for changing the poai- 
tive after:potential of nerve. To test whether phos- 
phate were the energy source of muscle after-potential 
ionic movements, 2 : 4-dinitrophenol (DNP) was added 
to the Ringer solution. In 20 min. 2 mM DNP 
abolished all the negative after-potential (Fig. 1.0). 
After another 10 min. it slightly reduced the resting 
potential to 60-65 mV. The endplate potential was 
not significantly altered, though the overshoot was 
reduced by 8-10 mV. (Fig. 1,c). Soaking m normal 
Ringer solution restored the after-potential to its 
ae voltage and duration. Addition of 2 mM 

NP to & medium from which K+ wea omitted pre- 
vented the rise of resting potential to 105 mV. ; 
but it abolished the after-potential. In an atmosphore 
of nitrogen the sartorius musole fibres wore found 
to lose the greater part of the after-potential, and 
recovery followed the readmission of oxygen. Ximi- 
larly, cooling the muscle to 6° O. eliminated noarly 
all the after-potential. The duration of tho spiko 
increased. 

These findings may be in 
sequences of reduction in a phosphate by the 
decoupling of oxidative phosphorylation, probably 
in the mitoóhondria5*. Lack ot oxygen would 
reduce phosphorylation.  Aotive ion transfer then 
would be reduced. The negative after-potential 
would thus be the result of sodium extrusion (or 
possibly chloride intrusion) aided by phosphate energy, 
derived from oxidative sources. ‘I'he effects of Kt 
may follow tition for transfer between K+ and 
the more &o y transported ion, 

Heart muscle. The intracellular record of action 
potentials of frog cardiao muscle ocells shows pro- 


reted as tho von- 


@) 





tential, 
fons as 
X Men 
summation of two endplate potentials, A ere ` 
potential is superimposed. Resting potential, ed mv.; 
overshoot, 38 mV. 


longed depolarization when the K+ in the medrum 
is reduced and some shortening of the depolar- 
ization time follows increase of K+ concentration 
up to 16 N/1,000. Clinically in man, this effect of 
K+ is detected as longer or shorter 8—T intervals 
of the electrocardiogram in hypo- and hyper- 
kalemuia respeotively*'. Reduced oxygen supply also 
shortens repolarization tme. It seemed likely that 
the prolonged depolarization of the heart cell might, 
in part at least, be equivalent to the negative after- 
potential of akeletal muscle. Frog ventricular intra- 
cellular potentials were examined in the presence of 
2:4 DNP at 25°O. The duration of the action 
potential was reduced from 060—700 m.sec. to 200 
m.seo. without reduction in resting potential or 
overshoot. Longer time of action of DNP abolished 
the overshoot and left the ventricular action potential 
as & short event, ocoupying 90-110 msec. This is 
leas than one-sixth the duration of the normal re- 
polarization time at 25° C. and it took place without 
change of heart-rate. Neutral red 0-2 mM, when 
it has stained the muscle, also shortens the time- 
course of the action potential to one-third. It is 
& weak decoupling agent. Tae moreased K+ loss 
from DNP-treated heart muscle’ is probably linked 
with deoreased sodium extrusion during repolariza- 
tion. The refractory period of cardiac musole may 
thus be regarded as an energy-linked ion transfer 
which maintains the potential near rero until half 
a second has passed. Five-mxths of this time of 
depolarization can be abolished by DNP, probably 
by the decoupling of phosphorylation and exbaustion 
of phosphate stores. 

The negative after-potential of skeletal muscle 
appears from this evidence to be an event homologous 
with the greater part of the long depolarization of 
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cardiac muscle. The two slow potentials behave m 
& gimilar fashion to K+ concentration changes and tc 
2:4-DNP. These slow potentials appear to be 
dependent upon phosphate energy and oxygen for the 
active process of 10n transfer. . 
W. V. MAOFABLANE 
J. D. MEARBEB - 
Bir William MacGregor School of Physiology, 
University of Queensland. March 31. 
1 Macfarlane, W. V., J. Physiol., 119, 1P (1082). 
1 Lorente de No, B., Studies from Rockefeller Inst. Med. Res., 131 
182 (1947). ^ 
"Slater, H. O., Wature, 173, 079 (1083). 
* Blater, M. O., and Cleland, K. W., Biochem J, bB, 566 (1053). 
* Ball, G. M., Oarter, A. B., and Lowe, K. G., Lancet, 11, 60 (1053) 
M. B., Outrens, J. H., and Marchand, J. F., J. Amer. Med 
Assoo,, 194, 545 (1044). 
T MN J., and Witt, P. N., J. Pharm. end Hap. Ther., 118 


Occurrence of Vertebrates in the 
Triassic of Israel 


VHETEBRATH bones from the Triassic in gouthen 
Israel were noted by Shaw so early as 19471. Further 
W. E. Swinton described a single nothosaurian verte 
bre from the same looalty im 1052*. Durng my 
first visit in 1953, it was possible to state that mort 
or less well preserved vertebrate bones occur abund 
antly in the Triassic of Wadi Raman, and a mor 
complete foasil was found and p at the 
Swedish Geological Survey at Stookholm. After 
preparation, this fossil could be identifled as half o: 
the dorsal armour of the turtle-like placodon» 
Psephosaurus. Hitherto, only fragments of the dorsa’ 
armour of this reptile were known, found in the lower. 
most part of the Upper Triaesio in Germany. 3 

The new fossil showa not only the central oO} 
the dorsal armour but also the incisions for neck 
and the fore and hind legs, the marginal part ano 
parta of the ventral armour: 

During 1954, the number of finds of vertebrat« 
fossils increased and hundreds of fragmenis were 
collected. this material there are vertebra, 
teeth and bones from the extremities- of numerous 
nothosaurian and other reptiles, five mperfect akulls, 
of which one belonga to Psephosaurus and one to & 
large pl&oodont, the middle part of a nothossunan 
akull and others which have not yet been thoroughly 
studied. » 

The skull of Peephosaurus is the most complete 
one. The entire occipital region, parte of the vomera 
area with two large teeth, the posterior part of the 
dorsal side of the akull, and one of the very typica 
jugales are well preserved. The relationship to the 
Placodontia is given by the teeth, and other parte 
of the gkull algo show this relationship. On the othe: 
hand, the akull of Psephosaurus from Israel has specia: 
characters, which show that the group of turtle-like 
placodonts was already distinotly ted from the 
other placodonta in the lower Meso-Trias. 

In addition to the skull fragment, an almost com 
plete dorsal armour of Psephosaurus was discovered, 

The fossil-bearing layers begin with beds character. 
ized by the ammonoid Benecksta. I divide the upper- 
most part of the section with bones into five zone 
containing different types of  Paraceratites ano 
Sinsaceratites*?. Tho layers between the Ceratite and 
Benecketa beds are of terrestrial origm, contamine 
vertebrates and plant remains. The stratigraphica 
range of the new looality with ite large vertebrate 
fauna begins in the deepest Lower Meso-Trias ano 
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»&ches the Upper Moeso-Trias &coording to the 
laaaification by Spath*. The P. from 
Wadi Raman ig therefore the oldest known of the 
rmoured branch of the Placodontia. 
F. Brorsan 
Swediah it aay Survey, 


Bouthern Palestine, oal 
notes (Government of 
Ana. Mag. Nat. Hin. (12), B. 

goo G. al Din Hafez Awad, Bull. Inst. d'Egypte (1946). 
TRU or Foal Cephalopoda in: MS BIME Mom, FAET, 


5 1/250,000, with explanatory 


Age of Uraninites from Dimensions of their 
Unit Cells 


Tumua years ago Dr. Wasserstein suggested in a 
ommunication in Nature! that “the tion by 
xdioactive decay of smaller atoms of tetravalent 
sad within the crystal lattice of uraninites caused a 
in the unit oell rtionate with time", 
nj us uis odid bo ced for PeGmiGTg thar 
ges. In & more recent communication* he discussed 
is method in the light of a classification of uraninites 
ou ee 
tO, and materials having uranium — oxygen reti 
£ 1: 2-83 (possibly UOS and 1:1-75 poehi 
{,0,), respectively, and thinks that they are all 
baracterized by a fluorite structure with different 
)arameters' in the three cases. 
Hoekstra and Katz’ pointed out that the existence 
f these oxides in Nature is doubtful. In his answer 
Wasserstein mentions the ocourrence of thorium, 
tanium and zirconium in some uraninites, and states 
iat "these replacementa of uranrum are in accord- 
ace with the principle that lower valence of an 
ement is indicative of larger ionic size, and con- 
ersely. The different ‘valencies’ envisaged in my 
assification must have influenced the nature of the 
‘placements at the tme of formation of the minerals”. 
A number of points made by Dr. Wasserstein in 
lese communications call for comment. 
(1) There is no ground for the ition that 
«diogenio lead is produced as tetravalent ions. The 
meration of radium G from radium F actually 
rings about a ce of electrons for 
the amount needed in the electronic 
‘ohitecture of the lead atom. 
(2) That the suooeeding members of the uranium 
sintegration series can remain in position in the 
ystal lattice after the radon stage is reached is 
itenable, for the following reasons: 
(a) The radius of the radon atom is 247 
mnt that of tetravalent uranium. It ie not posible 
6 dons whish citer ors shan 1E- par ooit [3 alas 
» replace each other. 
(b) The reaction caused by the emission of the 
latively heavy a-particle at high speed is dertainly 
g enough to cause a recoil of the parent elament 
„rough such 6 distance that it oannot return to ita 
iginal position. 
(co) Radon is even larger than the oxygen ion. It 
not diffuse through the uraninite lattice. That 
actually causes submicroscopic fractures is there- 
we proved by the fact that it is able to leak out of 
 orystal, as shown by Kulp, Bate and Broecker‘. 
It must be pointed out the lead which is 
sally generated within these submicroecopic frao- 
rea will not be detected by a powder X-ray 
fraction investigation—it is present as isolated 
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particles, nob as a separate crystal, and not in the 
uraninite lattice. 

(8) Even if the generation of lead within the 

lattice were possible, the resultant shrinkage 
could not have been proportionate to time, but only 
to the amount of lead generated within the crystal 
lattice. 

(4) It was not shown how U,0, and U,0, can 
exist in the form of a fluorite (AX,) type of structure. 
How oan these small unit ocells which Wasserstein 
proposes contain the number of ions demanded by 
the formule, and Pauling’s electrostatic valency 

ciple be satisfled at the same time ? 

(5) Dr. Wasserstein differential thermal 
date from a paper by and Sohmidt' in 
support of a y-type, represented by a sample from 
Gordonia. This curve actually shows ‘three distinct 
thermal reactions, and proves that during heating 
a more complicated process than oxidation of UO,..5 
to UO, occurs. 

(0) The “‘principle that lower valence of an element 
is indicative of larger ionio size, and conversely” 
does not exist. The following teble illustrates 
examples where the opposite is true. 

Sn" Bn — Pb Pb- | O OF 8 BE 
Valence 1 4 2 4 0 1 0 3 
Ionio radius 0-93 3-16 120 215 0-60 140 104185 

Both the magnitude and the sign of the electro- 
static charge must be taken into account to correct 
this statement. 

(7) Dr. Waaeerstein was able to arrange some of his 
resulta in such a way that older samples show smaller 
unit cell dimensions. This is not surprising, when 
the following is borne in mind: (a) he states that 
unsuitable material is neglected by means of ‘‘sample 
Belection"?; (b) oorreotions are applied for the 
pe of thorium! ; but the validity of the method 

y means of which the amount of correction is 
arrived at was not proved; (c) by means of heat 
treatment in different the unit oell 
dimensions of unsuitable samples are inareased or 
decreased, and classified into different groups’. 

(8) He tested his method once for material of 
unknown age, and found 850 mullion years for the 
Witwatersrand uraninite!; later isotopic analyms gave 
an age which differed fram this by more than 100 per 


cent. 
B. A. Homsrra 


Ton 


Geological Survey, 
P.O. Box 401, Pretoria, 
Boutb Africe. 
1 Wasersten, B., Wature, 168, 880 (1951). 
a Wasecrstain, B., Nature, 174, 1004 (1954). 
BC oM , and Katz, J. J.; Wasserstein, B., Natwre, 178, 605 
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Mn. 8. A. HIEMSTRA ’S oriticiams can be answered 
as follows, using his reference numbers. 

(1) and (2) The direct evidence that would satisfy 
him may never be forthcoming; my experimental 
findings are the available evidence. About four 
hundred unit oells were measured, and several hundred 
other X-ray furnished evidenoe. 

The faot lead demonstrably lowers the pare- 
meter of uraninites is evidence that tetravalent lead 
setiafles the requirementa within the lattice in all 
respeota—no other alternative ion oen explain 
the data as satisfactorily. The ideal mineralogical 
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material from the Belgian Congo provides evidence. 
Fresh orystala mined at depth are practically 
free from impurities. Heating in the absence of 
oxygen does not affect the parameter, clearly 
indicating that there are no effects due to weathering 
or radiation damage. The X-ray pattern is that of 
UO,; but the parameter is leas. Only its radiogenic 
lead-content (about 7 per cant) Gan be the cause for 
this reduction in the circumstances. (The reduction 
in the parameter equals the rate of 0-0035 A. per 
100 mullion years—as has been found for othor 
samples of different ages.) 

Mr. Hiemstra suggests here and under (2c) that 
radiogenic lead occurs outside the lattice. My 
heating experiments were aimed at detecting such 
lead or ita compounds, as increase of particle size 
and removal of strain would materially assist in 
detection by powder X-ray methods. It is very 
unlikely that such large amounts as 15 per cent—as 
are found in ancient uraninites—oould have escaped 
detection not only by myself but also by ao many 
chemists. 

Radon does not enter the crystal lattice, nor does 
neutral lead (of. RaG); but this does not mean that 
Pb‘+ is therefore excluded. 

I am aware of the (Wigner) recou effect. X-ray 
powder diffraction by ite very nature records a 
statistical picture: ıt seems reasonable to assume 
that lead ions will drop into vacant U-positions—a 
process no doubt facilitated by the o effect of 
heating. 

(3) The measured rate of shrinkage seems sufficient 
comment. 

(4) I have previoualy dealt with U,O, or UQ,.,,}, 
and &ooordimg to Zachariasen this compound has the 
fluorite structure. I suggested) that, as I am in the 
hands of the chemista for precision of the U:O 
ratios, this oxide could be written UO,» Ina 
further communication in Nature, July 28, p. 159, I 
write the chemistry of uraninites as UO,..., and such 
& concept may clear the matter in respect of the 
smallness of the unit-cell. - 

The following extracts from & letter from Anderson 
(compare ref. 2) deals with the §-phase, which was 
proved to have a fluorite structure with a parameter 
of 5-440 A.; he writes: “A good deal of work was 
carried out at Harwell after... 1049... for 
various reasons it has not been published ... the 
oxidation of UO, has been proved to take place i 
there are at least three intermediate oxide 

. (i) the contracted cubié -oxide (called 
B-phase), exactly UO,.4, (U,0.2, with 1 additional 0 
atom per unif oell), a = 5-430 kX . .-.". This may 
may be Jolibois’s* UO,.,, or U,0,; there can be no 
doubt now that there-is & higher oxide of the type 
UO, +s with a fluorite structure—which is my proto- 
type for the pitchblendee. 

(5) Differential thermal analysis requires relatively 
large samples, and the inclusion of weathered material 
cannot be avoided; this affected the curve, which 
nevertheless indicated the essential oxidation—an 
unpublished curve shows this effect better. . 

(6) Mr. Hiemstra is guilty of some basio miscon- 
ceptions in interpreting an elementary principle of 
crystal chemistry. In dealing with the &ooepted 
relationship between valencies and ionio radii, Iwas, 
of course, dealing with those of lead and uranrum in 
ther role as cations. He has mtroduced neutral and 
negative charges; by giving the data incompletely 
he is highly misleading. If he gives the data on lead 
more fully, we have: ` 
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Pb'* 0844. 
Pb* 140 
Pb 1:75 
Pb- 215 


Basically he believes that ''— 4" is bigger the 
“4. 2"; I stand by my original statement, *.. 
lower valence of an element is indicative of larg: 
ionic size, and conversely'". 

a Ala) E usi ed geleotion'" here means that I selecte 

ortion in a specimen—there is nothir 
adde pe eee whe Coupling selection with tJ 
minuteneas of the sample required for X-ray diffra: 
tion work, I seam to have avoided major effecta : 
radon, loss—if this is indeed a factor here (cf. Hiemstr. 
20)—which is more likely to be linked with weathere 
material. 

(7b) The proof lies in the fact that thorianites hax 
much higher oube-edges than uraninites, and also | 
the synthesis of the complete series UO,—ThO 
which has shown that Vegard’s law applies. Su 
data support the validity of my method of correotit 
for thoria, at least to a first approximation. Tr 
corrections used were sometimes small and negligib! 

(7c) This is partly answered under (1). In practic 
all samples are subjected to the same heat tree 
ments; but owing to their different chemistry, : 
envisaged in my olassification, they react different] 
If all samples are fresh, then heating in air oxidiz 
ihe y-types to give the requisite parameter; tho 
that could not withstand this treatment are heat 
in hydrogen mstead to give the required ete» 
Only weathered y-uraninite enforces & sli moc 
fication. Types can also be recognized by the 
origin: y-uraninite, always with thoria, is typical 
high-temperature pegmatites ; a-uraninite May ooc: 
in pegmatites or high-temperature veins, and tJ 
pitehblendes ooour only in hydrothermal deposit 
This indicates the heating pattern. 

(8) My preliminary result on the Witwatersra: 
uraninites obtained five years ago was at a tin 
when I did not ize the true nature of that ty) 
of material. In 1951 I correoted that value in 
private report which I circulated to many co-worker 
in which I gave a minimum value of 1,000 millie 
years—and which, when oorreoted for thoria, giv 
more than 1,700 million years: this was a oredital 
effort at & time when no isotope data were availab 
and my own efforta were of & preliminary nature. 
waa this result that encouraged me to continue D 
work. 

One may theorize a great deal about the meche 
isms involved (for example, vacant U-positions 
but I aim mainly at demonstrating that the par 
meters of uraninites are affected by both age æ 
that. is; that there 
nothing haphazard about the X-ray data; i 


riddle, 

'Sinoe writing the above reply, I have seen a pr 
print of a chapter by H. R. Hoekstra and J. Ka 
in a new book*; they now .accept the presence 
“a BUO, (UO,..)", and quote confirmatory eviden 
for Zachariasen's UO,.,,. Further, Giletti and Kum 
report radon losses from uraninites to be leas th 
0-80 per cent. 

B. Wastenermy 


P.O. Box 401, Pretoria. 


1 Wasserstein, B., Nature, 175, 605 (1965). 
* Wasserstein, B., Naiwre, 174, 1004 (1054). 
. “The of Urantum", National Nuclear Hnergy Ber 
^. Chap. 6. tle as yet unknown.) 
Gilstt! and Kulp, Amer. Min., 40, 481 (1055). 
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FORTHCOMING EVENTS 


Monday, August 29—Friday, September 2 
BANISH PHARMACEUTICAL CONFYEREKCR, 1055 (at Aberdeen). 


Wednesday, August 3!—VVYednesday, September 7 


BATIH  ASBOGLATION YOR THE ÁDYANONNENT OF SCIENCE (at 
4dstol).—Anmial Meeting. 

ednesday, August 3I 

At 8.15 p.p.—8ir Robert Robinson, O.M., F.R.S.: ''Bolenoe and 
^ Belentfat" (Presidential Address). 

„ursday, Sepcember | 


At 10 am—Sir Alexander Todd, F *"Nuclelo Acid Structure 


rd c E ec 


(Prondantial Address, Seohon 
At 10 a.m.—Dr. B. F. Dr ede sud rade (P 
wineer on Sea Transport (Presidential Addreas, Section 
[LN 
At 10 a&m.—Dr. D. B. Harden: 


xy, September 2 
uM diem Mee A Vo “Phystos of the Bolid Btate" 
At 10 a.m.—Prof. J. E. Hicks: '"The Eoonamic Foundation of 
DOE Section F). 

10 a.m, —Prof. H. 0. Mobbs: '' and the Community" 
Ihal rra! Section K*). 
. F. Wolfenden: “The Eduoated Man In 1955” 
Beotion L). 

. B. Marcer: ‘The Impact of Education on 

Section 31). $ 

: "Geography and lts History” 
residential Address, Bection E). 
At £50 p.m—wr. R. A. Hamilton: “Ths Bolenitfio Work of the 
ee eee NIA" (pedal Lecture foc Young 


ee —Prof. 0. Y. Powell Y.R.8.: ‘Experiments at Great 


Rurday, September 3 

At 8 p.m—Prof. David Dougias: “The Living Past". 

nday, September 4 ^ ~ 

At 11 am—(in Bristol Cathedral) Religious Servio. Yon 


the 
At B p.m. —Prof. H. D. F o: BristClentifio and Dramatio Modes 
Thought”. 


nday, September 5 " 

AVID amie We M Baarda: ''Geogra Distribution of 
«i Floras” tial. Adaro ee 

At 10 a.m—. WA Oreed : “The Bensory Pathway” (Presidential 


‘dresa, Bection I). 

At 8 p.m.—Mr. R. J. C. Atkmeon: “Stonehenge in the Light of 
omnt esoarah”. ; i 
meday, September 6 


4$ 2.20 p.m—Mr. B. J. Mason: ^» Infinenoe on the Weather : 
S Prius end Fairo Pombo (Special Lecture for Young 
opk). 
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Dar. 
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Veterinary Seenco- Me Registrar, The Univernty, 


i) to tna Bocreary, Univer iy rani College Hospital, 


Bolentifie and Industrial Hesearoh 
to study the properties of plant proteins with 
to to collaborate in the 
stodies of plant n to assist with tbe develop- 
ot facilities and tecbni In the Division— 
The Chief Liaison Officer, å an Selentific Liaison 
Office, Africa House, a W.C.2 (September 17). 
BorTIMO OFFICE th a degree in botany or 
agricultural botany, with an Interest tn frult cul ) 
IN THA DHPARTLENT OF POMOLOGTY, for work on the : 
ment and culitvatlon of The , Beotiish 


IK PHTHUAL ONE Or T- 


ath afi 
GHATe Ob Bovine nt Ga Correct of H The Becre 
À lation of U the ong Kong—' s6 tery, 


erystal ;: physics of high pressure; general 
eluding or cai DAPAETMENT OF 
ton of Ui tes of the British s 30 Gordo: : 


no oS ty level) Dr ZooLoav 
Universities of the British Co . 36 Gordon Square, "e 
W.O.1 (Hong Kong, October 31). 

ux very strong 


Laboratory, 
Lioruxmi (with an honours degree of a British university, and 
Dea rri and/or research enco) IN THE PEYSICI 
rs 


The Principal, Paisley 
NugcLmAR PmRHYEZIOIMT (with at least 
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Authority, Prec Energy, dn Estab- 


ferably with a degree equivalent in either physi ohemisiry, 
a or or 
emission p), fur analytical 


—The Beniar , Atomic Wea: Research Estab- 
Meiment, Aldermaston, quo Bat. A Noo. 7 

Saxton GEXETICINT, Sentor Belentific Ende. (with 
a with experienoe of erp rele ant ) 
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Buikimgs, Great Smith Street, London, 8.W.1, quoting 

BCD.197/199/08. 


LBOTUEER (preferably with ence in Ge 
tian and food analysis) IN cu Den Mast bald: 


NL eee Pli aga inmates Qu 
si res it 


botany or on, Meer pad 
wystematio botany or the classification varieties), for work 
on the on dentifioation of varieties of 
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NHE title of Bir Robert Robinson’s presidential 
address to the British Association, which is 


nted m full begmning on p. 433, recalls the ex-~ 


ition of the cultural and human value of science 
ich a former president, Sir Edward Appleton, gave 
the Association in Liverpool two years ago. The 
\ilarity indeed goes further. Both addresses provoke 
invite discussion on such topics as the teaching and 
ining of scientists and the place of science in, and 
use as, a vehicle of liberal education. But though 
Robert displays to the full, as did Sir Edward 
pleton, the place of rmagination as well as of 
alysis and order in the advance of science, his 
im concern is with the scientist. As Bir Edward 
tified to the cultural and human value of science, 
Sir Robert presents the scientist as & human 
son and displays the conditions under which he 
æ to work, his dignity and his problems, stripped 
the mystery or magic with which popular opmion 
ill too prone to Invest him, and whioh in this age of 
ihnology can be so fraught with danger to mankind. 
Jir Robert expressly excludes merentiflo method 
alf from his observations; but there are two 
inta in connexion with the definition of science 
th which he starte that are worth emphasising 
view of this tendency to attmbute mystical 
magical powers to the scientist. Science, he 
ista, is simply the record of the system of know- 
ge and of the conceptions correlating parta of that 
stem. That record, he pointe out, may be imperfect 
i the conceptions erroneous. Accordingly, acience 
potentially fallible, and accordingly also ib cannot 
based on dogma or authority of any kmd. 

While Sir Robert adds that there are degrees of 
certainty and that even the apparent revolution in 
ysics which has occurred in the twentieth century 
3 not go much superseded the older teaching as 
»plemented and extended it by wider generaliza- 
n, this first point as to the limitations of science 
of fundamentel importance in regard to the 
sition of the man of science in society. Later in 
address, in referring to nuclear explosions and 
» confident claim of the physicste that there is no 


k of unpredictable reactions in the lighter elements - 


iuclear teste are taken to further stages, Sir Robert 
nders whether we really know enough about 
clear reactions to be sure that there is no loop- 
e, and whether every conceivable case has been 
widered. Cromvwell’s plea to the General Assembly 
the Church of Scotland, “I beseech you, by the 
wels of Christ think ıt possible you may be mis- 


cen”’, might well be emblazoned on the walls of, 


xy research laboratory ; and it is the realization 
ong scientists themselves of the limite of our 
»wledge that has found expression recently in 
ir misgivings as to the continuance of nuclear test 
losions and the biological hazards of radiation. 

Jhe second point is also well brought out by Bir 
bert at a later stage in his address. After remarking 
the improvement of knowledge by successive 
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THE INTRINSIC VALUE OF SCIENCE 


approximations, he proceeds to illustrate his point 
by selecting examples from the history of science 
with the imaginative skill which is the mark of the 
artist no leas than of the creative scientist. It is not, 
however, so much the way' that scientific theory is 
justified by the success of predictions and by the 
unanticipated convergence of more than one line of 
approach that are impreesive. Far more important 
than the fact that the degree of coincidence may 
become so great as to carry conviction that we have 
been vouchsafed, if not the whole truth, at least 
something very closely related to it, is the fact that 
this whole process depends on freedom of com- 
munication. ‘‘Who ever", cried Milton in the Areo- 
pagitica, "knew Truth to be put to the worse, in & 
free and open encounter”. The principle of free 
discussion is implicit in the conception of science, and 
it is the birthright of the scientist. 

Probably the most umportant feature of the 
Geneva Conference on the Peaceful Uses of Atomic 
Energy is the demonstration it gave of just that 
relaxation of secrecy on the scientific aspects of the 
development of nuclear energy to which Sir Robert 
refers. The five hundred technical papers read at 
that Conference discussed details which were close 
secrets only a short time ago. Now the fruits of 
some fifteen years of intensive, laborious and costly 
research are becoming largely international property, 
with benefite to further advances and advantages m 
economy of scientific and technical man-power and 
resources that can scarcely be over-stressed. 

Sir Robert Robinson also suggests some form of 
international consultation before novel and greatly 
increased releases of energy are attempted. This lay 
outside the strictly technical orbit of the Geneva 
Conference; but the very success of the Geneva 
Conference in discussing matters previously so largely 
secret led its members to realize that ıt might soon 
be necessary for some body—and not a scientific body 
—to make proper arrangements for admumistering the 
solutions to the problems of the nuclear age to which 
technical advance might point. That in itself 1s a 
factor indicating the need for clearer understanding 
of the scientist and technologist as men, and of the 
significance of the technical and scientific elements 
in a political, social or economic problem, on the 
part of the admmistrator, whether the latter be 
Minister or Civil servant. 

Meanwhile, however, it is all to the good that the 
importance of this relaxation of secrecy should -be 
streesed so authoritatively ; and scientists generally 
can show their appreciation of Sir Robert Robmsan’s 
address in no more fitting way than by emphasizing 
at every appropriate opportunity the vital con- 
nexion between scientific advance and the free 
communication and discussion of resulta and ideas. 
That this has been go admirably stated on repeated 
occasions in the past decade—by Sir Henry Dale and 
by the Commission on Higher Eduoation in the 
United States, for example—does not minimize 
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the need for continuing this process of educating the 
public understanding of the prime importance to a 
free society of academic freedom and untrammeled 
avenues of communication and discussion. The 
larger the place science and technology come to 
oocupy in society, the greater the importance to 
society iteelf that the scientist ahould be able to move 
with freedom toward the truth wherever the path 
may lead, stayed by no authority or tradition, and 
hindered by no dogma, prejudice or vested interest 
from thoroughly exploring every promising avenue 
he sees. The whole atmosphere of the Geneva 
Conference warrants the hope that the climate of 
opinion is changing, and that stateamen and the 
public generally are disposed to accept an argument 
that for ten years or more has largely been rejected. 
To seize that opportunity is not eolely a matter for 
the man of science. Rightly and firmly, Sir Robert 
includes all branches of knowledge in his definition 
of science, provided their record has been made 
without appeal to authority, nor does he believe that 
any philosophical lme of demarcation separates one 
branch of learnmg from another. 

"Here he is at one with J. B. Atkins, who in 
"Incidente and Reflections” pleaded for the universal 
recognition that physical science belongs in essence 
to the humanities, and is a part, and may become 
the most mmportant part, of that body of teaching, 
which though once narrowly oonfhed was always 
destined to expand and in unity embrace the obliga- 
tions-of the good life. Emphatically, too, Sir Robert 
rejects the assertion that culture is the preserve of 
students of some particular branches of knowledge 
and is denied to others. Moreover, while the illus- 
trations he chose to exemplify his thesis show he 
concurs with Bir Howard Florey’s remark, in his 
Lister Memorial Lecture, that real and continuous 
progress and understanding in such a fleld as that of 
antibiotics research can be obtained only by the 
collaboration of people with various outlooks and 
experimental accomplishments, it is clear that Sir 
Robert recognizes that contributions to scientific 
advance can come from people whose primary 
occupation is not usually regarded as scientiflo.  , 

Sir Robert’s skilful exposition of the nature and 
drama of the scientiflo discipline may well induce the 
passing reflexion that a wider and wiser use of the 
tribute not merely to give the scientist a clearer 
perspective m his work but also, and perhapa more 
important stil, to give the non-scientist an under- 
standing of the mind and method of the scientist and 
the conditions necessary for effective scientific work, 
as well as the limitations of that work. 80 too m 
his reference to the universality and the fully inter- 
national character of science, Sir Robert indicates 
both the reality of the brotherhood of scientista— 
which of course is by no means unique—and the real 
basis for thé state of mind which has found expreasion 
in Lord Ruseell's statement and others on the 
problems of the release of atomic energy. He sees 
in the world-wide co-operation which the develop- 
ment of science requires, one of the bulwarks of 
peace, 
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There are paseages in fir Robert’s address whic 
testify to the intringio value of science as fully as d: 
Bir Edward Appleton in his presidential address : 
Liverpool. They recall the view of science whic 
Eddington advanced in a Gifford Lecture as springir 
from “‘a striving which the mind is impelled to follox 
& questioning that will not be suppressed”. Butt 
and large, it is in what he reveala of himself in th 
address, more than in what he said, that Sir Roba 
displays the human qualities of the man of scien 
to the world, and tbe rich contribution he can brir 
not merely to its material life and technology In 
also to ite thought and experience. The flashir 
asides, which uncover fresh angles of discussion c 
varied topics, such as the need for a teohnologio 
grants committee to administer technological educ 
tion, the control of nuclear energy developments, « 
the training of acientista, do not distract us from t) 
consciousness that in himself the President exer 
plifles the judgment, the sense of values and tj 
skilful selection that are the mark of a man of t) 
highest cultute. If by culture we mean the abili: 
to think clearly and to exprees those thoughts 
language both dignified and lucid, we need look : 
farther for evidence that those trained in the physic 
or biological sciences possess those qualities as ful 
as any of their fellows, within or without the walls 
& university. 


CHRISTIAN FAITH IN THE 
WORLD OF SCIENCE 


Sclence and Christian Bellef 

By Prof. O. A. Ooulson. (The John Calvin McNe 
Lectures, 1054.) Pp. x+127. (London: Oxfo 
University Preas, 1955.) 8s. 6d. net. 


Poe Md ee ee 
Cha Hill, North Carolina, Prof. 0. A. Ooulse 
has followed up the line of thought set out in t 
Riddell Lectures in Durham and his address to t* 
British Association at Oxford. He has been singular 
successful in interpreting the relationship betwe 
the scientific discipline and outlook and that. 
religion and of, the Ohristian faitb. In defini 
religion as “the total of man to all b 
environment" (p. 88) and by insisting that t 
scientist is no mere gadget-monger but a full 
developed man using not only his curiosity and loj 
but also his imagination, his reflexion and his pow 
of commitment, he can present his case that scien 
represents, as it were, an architect’s plan of t 
building, a plan which gives & true picture of o 
aspect of the whole but must not claim to be m 
than thia—a plan to be supplemented by otl 
interpretations and harmonized with them (} 
, 66-68). : 

Prof. Coulson begins with & searching criticiam 
most of the traditional attempts to relate science 
religion. His examination of the supposed an 
thesis, of the attempts to define the intrusions of t 
one world into the other, of the well-meant desire 
find room for God in the gaps left by the moo 
letenems of the scientiflo picture, should be studi 
y every theologian. Ib is illustrated by a la 
number of actual examples which show how ve 
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any of the apologists for religion contradict their 
m profeased belief in the omnipresence of God, and 
x5 the physical world as external to Him. 
In his second lecture he disposes of the idea that 
noe is merely technology—a particular and 
‘iotly limited exercise of the logical intellect. Here 
ain he brings together a great mass of quotations 
prove that science, like religion, is & proper activity 
the whole man, an adventure demanding full use 
all the faculties and inspired by & belief in the 
ity and coherence of all reality. 
In the third lecture he contends that not only is 
e whole man involved in the scientific quest but 
v0 that this quest is ultimately religious in character 
id linked with other modes of human response to 
e universe. It 18 an eesential contribution, nob 
dy to man's und ing of his environment or 
his control of it, but also to his whole reaction 
it and experience of it. 
Finaly, he concludes that this environment is 
sentially personal qr superpersonal in character and 
at it can therefore be appropriately expressed for 
mmanity “in one person, a representative person, an 
chetype”’ (p. 112), and that this person is for the 
irlstian the Christ. The scope and significance of 
ds conviction he states briefly, clearly and with 
levant evidence. 
It is difficult for one whose general position is very 
230 to that of this book to anything but 
lmiration for it. If there is to ortticism, it will 
| that the wealth of quotations, though impressive 
id well chosen, leaves too little room for Prof. 
yalaon'’s own admirably lucid and effective exposi- 
ons. It is to be hoped that he will before long gi 
a fuller account of the position here onilin a 
| gees ib in regard not only to the present findings 
science but also to the great issues which to-day 
nfront mankind. Cuanies E. Ravan 


REDBRICK’S DESTINY 


‘vic University 

pects of a British Tradition. By W. H. G. Armytage. 
2. 328+8 plates. (London: Ernest Benn, Ltd., 
155.) 30e. net. 


HE sub-title of Prof. Armytage’s book is 

“Aspecte of a British Tradition", and those 
ards provide the clue to hia design and its fulfil- 
ant. He begins right back with the earliest impacts 
Ohristianity on Britam. In separate chapters he 
orks the foundation of universities at 
dord and ridge, the laicization of the pro- 
wions, the emergence of a scientific spirit, the 
n&ribution of Francis Bacon, the mfluence of the 
i i patronage, and 


e conflict of ideas occasioned by the Great Exhibi- 
m of 1851, we arrive at the efflorescence of civic 
üversiby colleges in England. In the eleventh of 
e book’s fourteen chapters we enter the twentieth 
ntury, and the last pages give a clear picture 
the problems which confront the universities of 
ə British Isles to-day. 

The main body of the book, then, is historical, not 
gumentative or theoretical. Each chapter is both 
essay in iteelf and a contribution to the developing 
wy; and each stage in the development of the 
wition is documented with a wealth of detail. 
deed, in places the detail becomes ao rich that the 
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ordinary reader may be overwhelmed by it, for the 
accumulation of proper names sometimes clogs the 
march of the narrative. 

Prof. Armytage’s general thesis is that the trans- 
mission of knowledge demands, in each seperate 
historical context, its own appropriate institutions : 
that the pushing forward of the frontiers of know- 
ledge is not always best done by institutions suitable 
for its ion and trangmission ; and that tho 
demands of science, pure and applied, require for 
their satisfaction instruments quite different from 
the universities of tradition. He sees the modern 
civic universities, in close alliance with technical and 
technological colleges and with other research- 
organizing bodies, as the agents of these vital 
developments ; and his ing of the historical story 
is designed to show that this m their destiny. 

The fascinating narrative which he unfolds inevit- 
ably gives rise to questions. The first is the ancient 

one, of the nature and definition of ‘university’ itself. 
It is not to be expected that the opinions of Walter 
de Merton, Richard Mulcaster, Cardinal Newman, 
Abraham Flexner and Bruce Truscot should coincide. 
But more than once a doubt arises whether Prof. 
Armytage is not too hospitable to quotations from 
writers who mean by it simply an institution for 
higher education whether general, ialized, voca- 
tional, scientiflo or commercial ; and thia multiplicity 
of meanings darkens counsel. 

A second is whether there really is any uine 
historical connexion between scientific and tech- 
nological studies, on one hand, and, on the other, 
the kind of institution which we know aa ‘Redbrick 
University’. There is no doubt that during ther 
slothful centuries Oxford and Cambridge failed to 
realize their duties and their opportunities in relation 
to the new knowledge; and there is no doubt either 
that within the past hundred years needs which Prof. 
Armytage cannot avoid calling '"banausio" have led 
to the deliberate inclusion within the modern univer- 
sities of studies which the more ancient ones found 
indigestible. But ib is difficult to believe that there is 
& necessary connexion. The older universities are 
by now scarcely lees interested in technology than 
their younger sisters; and of the population of 
these latter nearly one half are engaged on arts 
courses. 

A third question concerns the extent to which the 
newer universities ought to become, or remain, 
provincial, regional or civic. ‘Civic’ suggests a 
relationship with the local civic authorities much 
more intimate than is customary. ‘Regional’ suggests 
a connexion with a particular geographical area, and 
while this may properly give to a university certain 
special interests ib ought nob to determine that 
univeraiby's development. Especially, this local 
connexion ought not to determine the area of recruit- 
ment of its studenta—‘provincial’ in that sense ia an 
undesirable adjective. More and more the value of 
life in a hall of residence is recognized, and although 
there may be something to be said for concentrating 
various technological studies in the geographically 
appropriate places, there is much more to be said 
a collecting the students from as far afield as may 

There remain the three most urgent major problems 

~of university policy : the poesibility of some genuine 
marriage inside the university course between the 
new scientific studies and the wider humanities of 
tradition ; the extent to which the clamant national 
need for educated technologists is for the universities 
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‘appraisal of their contents which will be of tù 


to supply ; and the assessment of the right bale aha 
British. 


of university places to the population of 

Isles. Each of these 18 a matter of daily debate, and to 
each of them so far the attitude has been empirical, 
both in the universities and in the nation at large. 
The growth of the universities during the pest fifteen 
years has been astonishing, not only in the sheer 


mec Eiaa e ana ery ba o o TT 


ee ee M ey spe 
Em t is natural enough that among ita resulte 
there should be a certain confusion about aims and 
untadiness about means. To what extent should the 
spontaneous and organic development of the indi. 
vidual universities be controlled by some central 
plan? If at all, how far can central planning avoid 
infringement of that autonomy which universities 
have traditionally claimed’? Fundamentally, are 
universities properly regarded as ‘community service 
stations’? These problems Prof. Armytage sets out 
with clarity and vigour in his concluding chapters. 

In fact, this is several books. It is a valuable narra- 
tive of the development of many kinds of institution 
for higher education, including the Inns of Oourt, the 
hospitals and the nonconformist academies. It is a 
series of historical of particularly fruitful 
‘moments in the story of British education. Itb is a 
reasoned and well-documented appreciation of the 
present needs both of the universities and of the 
society which supers them. Prof. Armytage would 
not claim that he can prescribe a remedy for our 
present headaches; but he has certainly given us 
the material for seeing ourselves in the perspective of 
& majestically unfolding story. 

J. F. WoLraspEs 


A BIBLIOGRAPHY OF THE 
WORKS OF LAVOISIER 


A pensa Ph of a5 Works of Ántolne Laurent 
Lavolsler, 1743- 

LU a Klickstein. Pp. 

xxiii+498 +42 plates. (London: Wm. Dewson and 

Sons, Ltd., and E. Weil, 1954.) £10 10s. 


TUDENTS of Lavoisier have hitherto been badly 

handicapped by the rn of any adequate biblio- 
graphy of his writings, which cover ao many fields in 
addition to chemistry. Their difficulties were in- 
creased since Lavoisier not i ently did not 
publish the papera which he had to the Academy 
of Sciences in Paris, while the editors of the mix 
volumes of his collected works, the “Œuvres de 
Lavoisier”, had access to his manuscripts and printed 
them without any indication of whether they had 
been previously published or not, So there are many 
traps for the unwary. For example, the &ooount of 
Lavoisier’s earliest solentiflc investigation, describing 
his observations of an aurora, was written in 1763 
but was not published until 1863. 

Mr. Denis Duveen has been an assiduous and dis- 
cerning collector of everything relating to Lavoisier, 
and now, with the aid of his unique collection, he 
and Dr. H. S. Klickstein have given us this oom- 


prehensive volume of bibliographical studies, which. 


is the result of years of research and scholarship. 
Following the modern tradition of ‘personalized 
bibliographies’, it contains not only the biblio- 
graphical details of all Lavoisier’s books and papers 
and their translations but also & short analysis and 
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greatest help to studente in the future. With tł 
exception of one or two foreign works, copies of a 
the 705 printed documents catalogued in the bibli: 
graphy are in Mr. Duveen’s private collection, pa 
of which was shown at an exhibition at the Groli 
Club of New York in 1952. 

The d contains mix sections dealin, 

ar ips (1) Lavoisier’s papers published ; 

tifio periodicals, (2) his four major works c 
ua m (8) his minor writings whioh were pul 
lished seperately, (4) his minor contributions to oth: 
works, (5) the reports of the committees of tl 
uM ME ( 
the various collected editions of his papers ar 
books. 

Lavoisier contributed more than a hundred pe 
to scientific periodicals, and many of those i 
with his more important chemical discover: 
appeared in the Mempires de l’ Academie Royale d: 
Séiencea, the volumes of which were usually’ pu! 
lished several years in arrears. This has caum 
historians no little difficulty. Papers ished t 
the Academy are listed in the bibliography, not und: 
the years in which the volume contaming them w: 
actually published, but under the years which tt 
particular volume covers. This nds in mo 
cases, but not in all, with the date of the reading : 
the paper. A short summary of each paper is giw 
and a reference to its inclusion in the ‘ 
Lavoisier” which is most useful. 

The second section, dealing with his four maj 


esting MO of the little-known "Memoires ( 
Ohimie", ta of the complete edition : 
his mernoirg t Lavoisier had just begun befa 
he was guilotined. These were never put on sa 
but distributed privately by Madame Lavoisier i 
1805. 

Sections (8) and (4) contain most of Lavoisier 
papers on agriculture, political economy and eduo. 
tion. Section (5) deals with the repori written | 
Lavoisier for committees of the Acadetny appoint 
to review books submitted for publication with tW 
a of that sugust body ; and Section (6) wi 

various collected editions of his writings, includi» 
most useful details of the contents of the mx volum 
of the ‘‘Buvres” with cross-references to pape 
already listed in the bibliography and an analysis 
those which only appeared in the “CSuvres’’. 

It is impossible in a short review to do justice 
the accuracy of detail and the fine scholarship of tł 
bibliography. Those who have had experience of th 
difficulty of tracing the exact course of Lavoisier 
ideas will appreciate the immense amount of stu 
it has involved, and future historians of chemist 
will often feel grateful to the authors. 

There is one serious omission—a general index, M 
roneana of which it would be possible to find imme 
ately any individual paper or to trace groups 
papers on ioular subjects. There are indexes 
D publishers: rites anf artes: but the la: 
of a general index does diminish seriously the ava 
ability of the resulta of this unique study 
Lavoisier’s writings. It would be quite easy 
remedy this defect in & short supplementary volum 
when the opportunity might be taken to inolude 
list of the biographies of Lavoisier and the maj» 
papers devoted to the study of his work on the lip 
of Dr.-Hohmberg'a excellent Lu dí of Berzelii 
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Looking this book, with its interesting 
acaimiles of title-pages, one is struck once again with 
he amazing range of Lavoisier’s accomplishment im 
is short hfe of fifty years. In chemistry, in physica, 
1 physiology, in agriculture, in geology, in education, 
2 statistics and in finance he was & pioneer, and m 
ach his contribution had the modern touch both in 
hought and phrase. With the publication of his 
xtters in the near future and of his note-books, 
istorians will have much fresh material, and Mr. 
raveen and Dr. Klickstein’s bibliography will be of 
nmense value to them in their studies. 

Hanotp HARTLEY 


VICTOR VAN STRAELEN 


olume Jubilalre—Victor Van Straelen . 
Hreoteur de l'Institut royal des Sciences naturelles 
e Belgique, 1925-1954. Tome 1: Pp. viii--640 (40 
latos). Tome 2: Pp. vi-+-641-1216 (8 plates). 
3ruxelles: l'Institut royal dea Sciences naturelles 
e Belgique, 1984.) r.p. 

ROF. VAN BSTRARLEN, who was born at Ant- 
. werp in 1889, retired in June 1954 from his poet 
3 director of the Institut royal des Sciences naturelles 
e Belgique which he had occupied for twenty-eight 
ears; at & ceremony of “Manifestation d"Hommage" 
ald 1n his honour shortly afterwards he was presented 
ith two “Volumes Jubilaires" containing ooniri- 
ations fram all his soientiflo staff. 

Prof. Van Straelen has had a most disti 

reer, in the course of which, following the peth of 
s illustrious predecessors, he has guided the study 
"the biological sciences in Belgium and the develop- 
ent of the Institut to & position of world-wi 
team and reputation. After a brilliant university 
service in the Belgian forces 
ming the Firat World War, he led i 
ademio posta until at the early age of -five he 
as appointed director of the Mueée royal d'Histoire 
turelle de Belgique, which has since become the 
istitut royal dee Dine naturelles de 


ag erret 
© foil Mollusca and Crustacea; but after this 
ypointment he devoted his great energies and 
i ve abilities to developing the museum 
id widening its activities, and to enoouraging the 
udy of biology in Belgium. The resulta of his life's 
ork are manifest in the Institut. Large though the 
useum was when ho went to it in 1025, it 18 now 
eatly increased in size by a range of new and 
‘posing buildings which are, however, but & part of 
e plan that he devised for making the housing of 
9 tut one of the finest buildings in Europe. 
is much to be hoped that the plan will be oom- 
ated before many years have passed. Huw scientific 
aff has grown in numbers from five to twenty-seven, 
d the important collections of the museum have 
en enormously enriched during his tenure of office. 
1e publications of the Institut have been greatly 
altiplied, The well-known Annales and the 
émoires have been inoreased in frequency of 
pearance and augmented by the addition of a 
ond series and the publication of many volumes 
re série; in addrtion, the publication of the 
Wetin was renewed after a lapse of forty-two years. 


ese are only a few of the many changes wrought ` 
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by Prof. Van Straelen, who has also been very active 
.in furthering the cause of education in the biological 
sciences in Belgium. 

Prof. Van Btraelen is & man of great strength of 
character who steadfastly refused any form of col- 
laboration during the occupation of his country, and 
whose eminence has been i by the confer- 
ment of soientiflo honours throughout the world. He 
is a foreign fellow of the Linnean, Zoological and 
Geological Societies of London, foreign or honorary 
member of & great number of goientiflo societies in 
many other oountries, and president of the Inter- 
national Association for the Protection of Nature. 
In Belgium, among many other scientific activities, he 
is president of the Institut des Parcs nationaux du 
Congo Belge, president of the Classe dee Scienoes of 
the Academie royale dee Sciences, des Lettres et des 
Beaux-Arts de Belgique, and president of the 
Association pour l'Éi;ude de la Paléontologie et de la 
Stratigraphie houilàres; he has been responsible 
for the organization of numerous exploring expedi- 
tions to the Belgian territories in ioe. 

The articles published in the Victor Van Btraelen 
“Volumes Jubilairee" have been contributed by 
members of the scientiflo staff of the Institut royal 
des Sciences naturelles de Belgique, the Association 

ur l'Étude de la Paléontologie et de la Stratigraphie 

ouilléres, and the Institut dea Paros nationaux du 
Congo Belge. They represent some of the numerous 
linea of research that he has encouraged or developed 
in the course of his career. The volumes are beauti- 
fully produced and lavishly illustrated, thanks to the 
generosity of an anonymous benefactor. 

Vol. 1 contains pe on mineralogy, paleobotany 
and palmozoology. deal largely with the coal- 
measures of Belgium and include studies on their 

“flora and fauna. In the section on mineralogy, 
J. Scheere gives a | y lithologicel study of the 
rocks of the Upper Westphalian A series overlying 
the ooal-measurea of the Campine, and R. Van Tassel 
details the ocourrence and characters of the arseno- 
pyrite mineral mispickel in Brabant. In the section 
on paleobotany, F. Stockmans and Y. Willitre 
summarize their previous studies on the Namurian 
flora of Belgium, and R. Vanhoorne contributes a 
short paper on the dating of certam peat deposits 
by & study of the seeds and pollen recovered from 
them. In the section on paleozoology, M. Lecompte 
describes the ‘reefs’ of pink marble found in the 
Devonian of the Ardennes and discusses their prob- 
able formation by stromatoporids in superfloial zones 


of brachiopods from Senzeille and describes one of 
them as new. A ahort paper by F. Demanet follows, 
reporting & re-examination of the schistes of the 
Anhée ooalfleld ; and in the next H. Chaudoir 
tebulates in detail the stratigraphical distribution of 
the flora and fauna of the eastern part of the Lidge 
coalfield gynoline. A. Pastiels contributes a biometrio 
study of some of the lamelhbranohs of the Lidge 
basin, m which a number of species are ahown to be 
divisible into two groups which ahow little overlap 
in their dimenmons. A long paper by M. Glibert snd 
J. de Heinzelin de Braucourt grves & review of the 
lower oligocene fauna and flora of Belgium, with 
ulustrations of numerous species of mollusoa. The 
next paper goes farther afleld with a study of the 
lignite- i Miocene strata and the manno 
ae beds of eastern Tunisia by W. Van 

jok. The volume ooncludes with pepors on 
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: the growth of brachiopods of the family Spinferidae 
by A. Vanderoammen, on some adult fossil 
Ephemeroptera by G. Demoulin, and an essay 
on the palmobiogeography of the 
E. Cemer. 

Vol. 2 is devoted to roology, and more than half 
of it deals with invertebrates. The first paper is & 
long easay by E. Leloup on the struoture and phylo- 
geny of the siphonophores, in which he concludes 
that these organisms are derived from littoral 
&ymnoblastio hydrozoa, allied to the Tubulariidae, 
which have been freed from a seasile benthonio stage 
through the direct development of the actinula larva. 
The second is a short contribution by S. Lefevere on 
the occurrence and significance of eaterolytio enzymes 
in the intestine, and of alkaline phosphatase in the 
nephridia, of Nerets diversicolor. The next two papers 
are devoted to invertebrates of tropical Africa—the 
first a study of the Vertiginidae and Valloniidae of 
Central Africa by W. Adam, and the second & review 
by A. Oa of the types of the of freah- 
water ora sie a 

A paper by J. Cooreman gives the resulta of a 
two-year ecological study on the hydracarine fauna 
of a stream in a peat bog in the Hautes Faynes, 
Belgram; H. Synave discusses African Hemiptera 
Homoptera and describes a new species of the genus 
Oordia ; and A. Collart deacribes two new ies of 
Miorosania (Diptera : Platypezidae) fein Boletim. 
G. Fagel makes his twenty-seventh contmbutian to 
the study of the staphylinid beetles and describes 
numerous new species of the genus Paederus from 
the Belgian Congo; and A. J gives his 
seventeenth contribution to the study of lamellioorn 
beetles with a description of & new species of Ontho- 
phagus from the Upembe National Park, to which 18 


added a discussion on the evolution and convergence - 


of oertain scarabid beetles. 

The first paper on the vertebrates is a revision of 
the Amphisbaenidae of the Belgian Congo by G. F. 
de Witte, based on the maternal in the Musée royal 
du Congo Belge and the Institut dea Paros nationaux 
.du Congo Belge, many of the specimens having been 
collected by the author himself. R. Verheyen dis- 
cusses the migrations of the European population of 
the ruff and shows that on the northward migration 
the majority of ruffs aroes the Mediter- 
ranean to northern Italy, from which they disperse 
to their neeting-grounds all over Europe; individual 
ruf constantly return to the place of their birth. 
B. Frechkop discusses the genetio relationships 
between the anthropoid apes and the other primates. 
He concludes that it w more satisfactory to sub- 
stitute for the unconvin idea of migrations of 

i from Africa to the Fer Hast and vice versa, 
or the unproved idee of hologenesia, the theory of the 
mnanifestation of analogous potentialities of evolution 
(of the same genes) in parallel in Asia and Africa 
under similar ecological conditions. F. Twiessehnann 
contributes a long paper on the basio prmarples of 
anthropology and stresses the importenoe of anthropo- 
metry in the study of races and populations. P. 
Jolivet returns to the invertebrates with a study of 
the evolution of the phytophagous habit in the 


phagy to mon! 
series of restrictive mutations, so that ` 
striking adaptation produced by selection is the 
e e Peni ous Anat ee esta ene ore 
food plant. 
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E. Kesteloot disousses the evolution of the flort 
and fauna of Flanders and shows that climatic 
changes have caused, and are causing, Atlantio anc 
Mediterranean forms to replace boreal types, anc 
that the coastal belt, which has been greatly changec 
through the past two centuries. by afforestation, i! 
the region through which adventitious species, bott 
of planta and animals, generally become introduced 
L. Van Meel reports the existence of supersaturation: 
of oxygen m certan natural waters, and suggest: 
that it s produced by the action of ultra-violet light 
which decomposes the water with the formation oi 
hydrogen peroxide or free oxygen. This radiation ii 
injurious to organisms oontemung chlorophyll, anc 
the author oorrelatee oxygen supersaturation witt 
Boaroity of phytoplankton. 

The final article, by L. Debot, gives an account o: 
the &ohievementa of the Bervice Éducatif of thi 
Institut royal des Sciences naturelles de iqui 
during the twenty years since it was set up by f 
Van Straelen, 

The first volume contains an excellent photo 
graphio portrait of Prof. Van Straelen, and instructiv 
contrasting aerial views of the Institut aa it 18 to-day 
and as it was twenty-eight years ago. 

These volumes are a fitting tribute to the work o 
Prof. Van Straelen during more than a quarter of: 
oentury, and the wide fleld covered by the numerow 
articles mentioned above testifies to his many 
interests and the multifarious branches of the natura 
sciences which he has taken so active a part ix 
pronouns in Belgrum. The Institut royal de 
eienoes naturelles, enlarged out of all recognitio» 
since Prof. Van Straelen became its director, 1s + 
lasting memorial to his work, and these jubile 
volumes are the expression of gratitude ans 
esteem from every branch of his staff. 

L. Hannisow MATTHEWS 


NUCLEAR SPECTROSCOPY 


Beta- and Gamma-Ray Aa ectroscopy 
Edited by Próf. Kai (Series in Physica. 


Pp. xxiii 4-969. ein RE North-Holland Pub 
lishing Company, 1955.) 76 guilders; 152«.; 2 
dollars. 

HE new techniques develope 


during and since the War have led to a revolu 
tion ın nuclear spectroscopy. New demgns of bet 
spectrometers give a high preoimon m energy Measure 
ment (one part in two thousand), combined wit 
excellent resolution. Socintillators provide highl 
efficient counting devices for gamma rays, eo the 
very weak radiations oan be detected. High-spee 
coincidence circuits facilitate the unravelling < 
complex spectra and the measurements of lifetime 
of nuclear states down to 10-1* sec. At the sam 
time the momber of available artificial radioactiv 
species has increased because of the development « 
nuclear piles, and the larger number of partic» 
accelerators in use. 
oa bess ig ve alec ar pare e br 
the collective model have provided a basis for tb 
interpretation and olassification of complex exper 
mental date. Preoise computations of interns 


Aap ths supply oE guira cag nd ao E 
changes of apm and parity in the muoleer transition 
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avolved. A better understanding of the theory of 
aultipole transitions ın nuclei also enables one to 
btain this information from the lifetimes of nuclear 
tates. The theory of beta decay has been slower m 
leveloping and the full nature of the fundamental 
ateraction is still not known, though ıt is now fairly 
artain that a lmear combination of the tensor and 
calar invariant interactions, with possibly some 
weudoscalar, is the correct one. 

The subject is therefore ripe for a comprehensive 
urvey. This is what is attempted in the present 
volume. There are twenty-six pters by different 
withors, dealing with different aspects of beta and 
«mma ray spectroscopy. Some chapters are further 
wvided into short contributions on related topics by 
ifferent contributors. 

It is mevitable m such a project that there should 
e some overlap, and it is to the editor’s credit that he 
as kept it down so well, while at the same time 
overing so much ground. In addition to the tech- 
iques of nuclear spectroscopy, which are very 
{lly and usefully covered, the theory of allowed and 
obidden transitions, of multzpole radiation and 
aternal conversion, nuclear models, the technique 
md theory of angular correlations, the empirical 
4aseifloation of beta transitions and nuclear isomers, 
Mustrative studies; of particular disintegration 
themes, there are algo sections on such topics as 
-uble beta decay, positronium, the decay of i- 
rons and the double Compton effect. The study of 
amma radiation from charged-particle reactions and 
"om neutron capture, both of which grve mformation 


bout the more highly excited states of nuclei than is 
sually obtainable from beta radioactivity, are also 
ech given & ter. 

The book is printed and well illustrated (though 


ome of the figures which appear as plates are 
collected together away from their pages 
*thout any guide in the text as to their where- 
boute). It will be indispensable to any laboratory 
here any form of nuclear physics is practised, and 
ideed in any univermty library, though its price is 
kely to restrict ita being bought by many 
4dividuals. 

A particularly valuable feature is in the numerical 
«bles at the end. They oontain the numerical 
„formation needed for almost any evaluation of 
«perimental data: internal conversion coefficients, 
ermi functions, X-ray critical ian energies, 
mgular correlations, conversion tables from Bp to 
aergy in keV., y-ray absorption coefficienta. 

The author, and subject, indexes seem to be full 
nd acourate. M. H. L. Peroa 


A CHAUCER HOLOGRAPH ? 


Bhe Equatorle of the Planetls 


-dited from Peterhouse MS. 75, I, by Dr. Derek J. 
wrice, with & linguistio analyms by R. M. Wilson. 
po. xvi+214+-14 plates. (Cambridge: At the 
nuiversity Prees, 1955.) 52s. 6d. net. 


'N the course of collecting date for a general history 
, of scientific instruments Dr. Price came across & 
anusoript in the library of Peterhouse, Cambridge, 
hich was written in Middle lish, was on an 
~«tronomical subject, and in which the date 1892 
‘curred frequently. He thought that it might be the 
imsing part of Ohaucer’s '"Treatise on the Astrolabe” 
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written in 1891, which was at the tme- the only 
instrument tract known to him that was written in 
Middle English. 

The manuscript has been in the library of Peter- 
house since 1542 and has been atiributed since somo 
date prior to 1542 to Simon Bredon. But he could 
not have written it amce he was dead by 1372, when 
his will was proved. 

The manuscript contains directions for the oon- 
struction and use of the equatorium (or equatorie, 
as the manuscript anglicizes the term). This instru- 
ment was a planetary caloulator, based on tho 
Ptolemaic theory of the motions of the planets, 
designed to avoid the bulk of the oo tations 
involved in deriving planetary positions from the 
Alfonsine Tables in use at the time. The equatorium, 
in fact, provides & ical construction based on 
the epicycles and equants of the Ptolemaic theory ; 
to derive the position of a planet at a given tme, the 
mean motus and mean are taken from the 
tables and all else is performed by setting the 

The equatorium, of which there were several 
different types, was widely used m medieval times ; 
but, m contrast to the astrolabe, few have survived. 
Only two incomplete examples have been traced; 
one, ın the possession of Merton College, has many 
features in common with the instrument described in 
this text. Dr. Price attributes the survival of large 
numbers of astrolabes to the fact that they could 
readily be embellished with the art of the metal 
worker; the equatorium was much more complicated 
and oould not readily escape a purely utilitarian 
appearance and hance had much lees chance of being 


The special interest of this manuscript is that it 
may be an original work by Chaucer, written by his 


“own hand. The linguistico analysis by Mr. R. M. 


Wilson shows that it contains many words not 
recorded elsewhere in Middle English exoept in the 
works of Chaucer. There is a reference in ıt to the 
“tretis of the astrelabie". The whole of it waa written 
by the same hand, which in ite informality is in 
strong contrast to the formal scribal writing of the 

tod There are numerous corrections and additions 
by the Mire Band) The manuscript may be a transla- 
tion and adaptation from a Latin original; if so, the 
original has not survived. There is little doubt that 
it was written about 1892, probably shortly after the 
“Treatise on the Astrolabe”. 

The au icity of the manuscript as a Chaucer 
holograph could be established if it oould be compared 
with & genuine specimen of Chauoer's handwritmg. 
Unfortunately there are no certain autograph Chaucer 
documents known. A document waa discovered some 
few years ago the Exohequer Bills in the 
Publio Record Offlee which it is thought may be in 
Chaucer's band; ib relates to the appointment of a 
deputy for hrm, as Comptroller of the Wool Quay in 
the Port of London, during his absence. On one of 
the pages of the Equatorie treatise is a note which 
mentions Chaucer by name; the writing of Chaucer 
in this note is strikingly similar to the Chaucer in the 
above-mentioned document, as may be scen from tho 
enlargements given in this volume. Though con- 
olusive proof is lacking that the treatise is a Chaucer 
holograph, the evidence in ita favour 1s very strong. 

In this volume.the text is reproduced in facaimilo 
with transliteration opposite, and & translation into 
modern English is given. The critical commentary 
inoludes an analysis of the contents of the manuserip 
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and of the tables, an &ocount of the Ptolemaic 
planetary system and of the theory of the equatorium, 
a history of the equatorium, the linguitio analysis 
by Mr. R. M. Wilson, and a detailed discussion of the 
Possible ascription to Chaucer. The production of the 
volume is of the high standard which is characteristic 
of the Cambridge University Press. 
H. SPENOMR Jonas 


THE PROBLEM OF RACE 


The Colour Problem 

A Study of Racial Relations. By Anthony H. 
Richmond. (Pelican Book No. A. 828.) Pp. 871. 
(Harmondsworth, Mddx.: Penguin Books, Ltd., 
1955.) 88. €d. 


An Essay on Raclal Tenslon 
By Philip Mason. Pp. ix--149. (London and New 
York: yal Institute of International Affairs, 
1954.) 85. Od. net. 

HE interest which has recently manifested itself 

in Great Britain in the problem of race shows 
signs of becoming steadily more widespread. This 18 
evidenced by the publication of Mr. Richmond’s 
book in the Pelican Series, which will no doubt sell 
in tens of thousands. The fact that it is also becoming 
deeper is also to be deduced from Mr. Mason's 
appointment as director of studies on race relations 
by the Royal Institute of International Affairs. The 
books that it has published, however, appear to 
show that there is not yet & great deal that can be 
said to an English &udienoe on which remedial action 
can be based. The present endeavour is to present 
the facta and remove misconceptions. 

Mr. Richmond gives us & comprehensive and 
scholarly survey, primarily from the histomoal and 
political point of view, of the patterns of race 
relations in South Africa, British Oolonial Africa 
and the British West Indies, and in Great Britain 
itself, whioh brings together in & very useful form a 
large masa of information which would otherwise not 
be available to the general reader. It is presented 
cogently, and leads to the conclusion that “so-called 
‘white arvilization’ will only be preserved by sharing 
ite fruits with non-Europeens, not by depriving them 
of its benefits”. Mr. Mason’s “Essay”, on the other 
hand, is primarily directed towards summarizing the 
theories and conclusions both of politicians and of 
scientists, and he seeks to test the validity of their 
ideas by applymg them to the situation m South 
Africa. The result might have been & work which 
could be regarded as complementary to Mr. HRioh- 
mond’s; unfortunately, however, Mr. Mason gives 
an impreasion that he 1s ‘writing down’ to a rather 
ignorant readér, lacking anythmg more than æ con- 
ventional grammar school eduoetion, as a target to 
aim at. Even so, rt would have been well if he had 
demonstrated more clearly that the subject of racial 
tension is & difficult one to grasp. The recent pub- 
lications of Unesco show that & great deal of dis- 
agreement still existe among physical anthropologiste 
and geneticists on the subject of race, and any 
gloasmg-over of this fact necessanly detracts from 
the value of a work in whioh the pomt of view of the 
scientist is discussed. The concept of race, as applied 
to human societies, ia indeed a very shaky one, and 
this nebds to be made plain. 

. Mr. Richmond and Mr. Mason agree 'on one 
important point, which is that the difficulties that 


M 
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have &risen when representatives of differbnt ‘race 
have been brought into close association with eec 
other oan only be dealt with by a slow process : 
amelioration or reform. ‘‘The elimination of pr 
judice,” writes Mr. Richmond, ‘‘will almost certain 
be a long and gradual process.” This conclusion 
echoed m Mr. Mason’s statement that ‘there is 1 
quick or easy way to knowledge, and it is only t 
knowledge, and by knowledge based on study, th 
any firm convictions oen be reached. In spite of t) 
urgency, plans for study must be made on the bae 
that thoroughness must come first and speed second 
These are the final thoughts of a sociologist and 
scholar, who share a concern for the welfare of ma’ 
kind and an awareneas of the rapidity with whi 
events are now moving. But it must be askı 
whether these are really the last words that can | 
said on the subject. Social scientiste, legislators, a2 
administrators in the United States would probab 
reply that, given & firm of the objectives th 
have to be attained, and a determination to atta 
a substantial proportion of them without delay, mu: 
can. be achieved in the immediate future. The gucoe 
with which the colour bar has been broken down 
recent years m the District of Columbia, and tl 
extent to which the educational system of the count 
is being succesatully reorganized on an inter-rac 
basis as the result of the Supreme Court decisio 
provide evidence to justify this conclusion. The 
is much food for thought in this for. the Briti 
citizen, T. 8. Sn 


T 


ELECTRIC AND MAGNETIC 


PROPERTIES OF THIN FILMS 


Conductibtlitlé Électrique des Lames Métalliqu: 
Minces 

Par Prof. A. Blano-Lepierre et Prof. M. Perr 

(Mémorial des Sciences Physi Fascicule 8" 

Pp. di+96. (Paris: Geuthier-Villars, 1054.) lL 


Propriétés Magnétiques des Lames Métalliqu 
Inces 

Par Prof. M. A. Colombani. (Mémorial dee Scienc 

Physi Fascicule 58.) Pp. iii+78. (Pari 

Geuthier-Vill&re, 1954.) 1000 francs. 


HESE two small monographs may be regard 
in a way as similar to the reviews i 
England in Progrese in Physwcs, exoept that th 
pernaps assume lees knowledge on the reader’s pe 
Vol. 57 on the electrical properties of very tł 
metallic films is very well written, and the auth: 
take great pains in disouemng the advantages a 
disadvantages of known methods of preparing me 
films for igo measurement. All intereeted in 1 
way in which the electrical conductivity of thin fil 
evolves following their preparation, the effeota 
temperature upon the conductivity, the variation 
condustivity with field strength which ig in effect 1 
breakdown of Obm’s law, the physical structure 
gach films and the theoretical interpretation of tk 
behaviour, will find much to mterest them in t 
little volume. 2 
VoL 58, on the magnetic properties of very t 
films, ia also interesting, though one feels t 
the diagrams might have been produced with : 
same care as in the preceding monograph. Natura 
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one finds here that much more attention is paid to 
Ums deposited electrolytically, and it is interesting 
© note how well Maurai laid the bases of this part 
of the subject some forty years ago. Sinoe it is found 
shat m the oase of very thin films of ferromagnetio 
netal the hysteresis cycles are rectangular, it is 
i&tural to interpret their behaviour in terms of 
single domain particles, and the relevant theory is 
wequately discussed in the final pages of the book. 
is sources for valuable references both little volumes 


vill be fOund useful. L. F. Bares 
CATALYSIS 

-atalysis 

Zdited by Paul H. Emmett. Vol. 1: Fundamental 


?rinciples (Part 1). Pp. vi--394. 80s. net. Vol 2: 
[OAM Principles (Part 2). Pp. vi--473. 96s. 


"Now York: Reinhold Publishing Corporation ; 
-ondon: Chapman and Hall, Ltd., 1954 and 1955.) 


‘Advances In Catalysis and Related Subjects 


Ydited by W. G. urg, V. I. Komarewsky 
and E. K. Rideal. Vol 6. Pp. xili+467. (New 
York: Academio Prees, Inc.; London: Academic 


300ks, Ltd., 1954.) 10.50 dollars. 


HE present active state of catalysis makes this 
a very suitable time for the appearance of a new 
bed en and treatise on this subject, if only 
E to somewhat older works such as 
uch der Katalyse” and as a parallel 
Fort to the current series of monographs included 
a ‘Advances in Ca 
The general pattern which has bean followed is the 
sow usual and necessary one involving the assembly 
sf a number of articles by individual contributors 
inder & general editor or editorial panel. Vol. 1 of 
“Catalysis” contains eight chapters, most of which 
five & clearly written account of the present state of 
mowl in the fleld treated. Of these, the chapter 
ry Dr. ett on the measurement of the surface 
rea of solid catalysts will be especially welcomed for 
ts critical treatment of surface area determinations by 
he Brunauer-Emmett-Teller and similar methods. 
in article by H. E. Ries on physical adsorption may 
‘© regarded aa an introduction to this chapter. The 
ubeequent series of three sections by K. J. Laidler, 
n chemisorption, on kinetic laws ın surface catalyzis, 
nd on the absolute rates of surface reactions, are 
ll admirable in their treatment and clarity. This 
ppliee also to the section on magnetism and catalysis 
iy P. W. Selwood ; indeed, in view of the importance 
i paramagnetic characteristica in the theory of the 
etalytic activity of metals of the eighth » it 
rould have been welcome if this chapter had 
oger and if it had inaluded recent work on the 


beerved perallelsm between the suppression both 


€ the oatalytio activity and of the paramagnetio 
haracter of these metals by alloying them with 
iamagnetio metals. 

The volume contains two chapters of a type some- 
‘hat different from the above strictly fundamental 
reatment of catalytic principles, in that, in these, 
&t&lysis is dealt with mainly from an industrial 
oint of view. Thus, in the section by W. B. Innes on 
atalyst carriers, accelerators, poisons and 
ihibitors, a general description of porous and 
ther carriers is followed by the tabular presentation 
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of long lista of uncriticized and undiscussed references 
to patent literature, with the corresponding references 
to Ohemical Abstracts. While this extensive use of 
patent literature might perhaps be justifled on 
grounds of the importance of the industrial uses of 
catalysis, it is difficult to obtain precise and reliable 
information from such sources ; moreover, in tables 
of recent literature, some inacouracies have been 
noticed, presumably on account of failure to check 
back to the original papers. The following chapter, 
on catalyst preparation, by F. G. Ciapetta and C. J. 
Plank, also has an industrial trend but contains 
adequate references to journal literature. A minor 
criticiam might perhaps be made with respect to the 
brevity of the descriptions of the preparation of 
ordinary catalysts in the text of the article, and to 
the confinament of detailed preparative directions to 
a few specialized industrial catalysta. 

Vol. 2 is, on the whole, more consistently funda- 
mental in character than Vol. 1. The on 


, theories of heterogeneous catalysis, by H. Eyring and 


others, contains a comprehensive account of modern 
views of chemisorptive catalysis, including the 
thermodynaynics and general energetics of chemi- 
sorption, and & discussion both of the concept of 
activated ion 6omplexes and of the structure 
of catalytic surfaces. It must, of course, be borne in 
mind that, m addition to the ch type, 
many reactions are known, both in heterogeneous 
and in homogeneous catalysis, which obviously 
aoe by cyclic valency changes in the catalyst. 

bove treatment is amplifled by two chapters, 
both by H. M. Hulburt, on the nature of catalytic 
surfaces and on that of catalyst-substrate complexes 
on such surfaces. AI these chapters are well planned 
and, taken together, give a clear review of the 
theoretical foundations of heterogeneous catalysis. 
The section on reaction rates and selectivity m 
catalyst pores, by A. Wheeler, is welcome and tirhely 
by reason of the complications which arise by the 
retention of producta within porous catalysta, in that 
this retention retards the free access of further 
reactants and, in some cases, modifies the nature of 
the product. 

The structure of same of the sections, particularly 
in Vol. 1, does not tend to make unnecessary the 
consultation of original literature. The complete 
work should, however, become a standard one for 
inclusion as a matter of course in chemical libraries ; 
and ib should be attractive, perhapa specially to 
industrial cherniste) both as a source of technical 
information and as & synopsis of the theoretical 
background of catalysis. 

“Advances in Catalysis” continues to perform a 
moet useful function by providing, in a convenient 
form, authoritative and critical summaries of current 
catalytic theory and practice. 

The present volume, whioh is prefaced by an 
obituary notice and appreciation of Alwin Mittasch, 
contains seven further reviews. In the first of thee, 
J. T. Davies discusses catalysis and reaction kinetios 
at liquid interfaces, with i reference to the 
fundamental work of Sir Erio Rideal and others on 
such reactions. Systems of this nature form an inter- 
mediate clasa between homogeneous catalysis and 
the far more widely studied case of heterogeneous 
catalysis at a solid surface; and this review is 
specially welcome as an emphasis on the increasing 
ee and interest of reactions, both catalytio 

non-catalytic, in the surface film between two 
liquids. The subsequent monograph, by T. Kwan, of 
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Hokkaido University, Japan, deals with chemi- written in German, and now tranalated into Englial 
sorption and catalysis. In spite of the greater is divided into six parts: (1) Prehistory. Tt 
familiarity of this ground, this section makes stimu- prmitive world. The origin and distribution « 
lating readmg and contains evidence of conmderable living forms. The ape-like ancestors of man. (í 
bp eum thought. Domestication and exploitation of animals. Th 
short chapter, by W. P. Dunworth, summarizes amenities of the cave dwellers. Animal fable 
recent work on the use of polyvinyl alcohol as a pro- (8) The age of discovery and ideas. Inter-relatior 
teotive colloid for stebilizing finely divided palladium `of man and animals. Discovery of new worlds. Th 
catalyste. This employment of oolloids as anti- part played by animals in providing the materia 
coagulants dates back to the work of Paal and others for man's clothing. Fabulous anmals. (4) Th 
at the beginning of the present century; but, unhke speculative age. Scientific organization of th 
the colloids then used (for example, protein degrada- dnimal kingdom. Probability of evolution. The ne 
tion products or even natural gums), the newer southern continent. Experimental zoology. (5) Th 
synthetic plastics now available oan be dispersed in age of machines. The Darwinian revolution. Para 
non-aqueous liquids. Highly di ged palladium or  sitology. Animal intelliganoe. (6) The age c 
smilar catalysts, when stabili in this way, retain modern chemistry. Genetics. Animal economy an 
their large specific surface and have accordingly a fature. 
high and stable activity and a low sensitivity to It is obvious that to oover accurately so catholi 
poisoning. P. B. Weiss and O. D. Prater discuss the a syllabus demands from its author encyclopmdi 
derivation of catalytic activity constants, of activa- knowledge, and from its translator the command o 
tion energies, and of reaction orders, from measure- an attractive literary style. We congratulate th 
Fee ea Ma E DB i porcos or thee 
npn referenoe to diffümon factors introduced by qualifications, which have enab them to compile i 
is porosity. This also is a suggestive article, and work not, it ia true, free from mortal error, bu 
includes an attempt to separate the effect of diffusion suffiently attractive in presentation to guarante 
factors from factors inherent in the true catalytio that the intelligent reader will be reluctant to put i 
activity. In a further section, some aspects of acidic down. The underlying theme is the mutual depend 
and bamo oatalysis in homogeneous systems are ence of man and animal, which is perhaps over 
reviewed briefly by M. Kilpatrick. Finally, two stressed m the statement that “the future existenn 
modern apploetions of oetalysis in large-scale or non-existence of anmals is in fact more and more 
industry are treated at considerable length in sec- dependent upon the will of mæn”. The illustration: 
tions on catalytic orackmg and on the commercial are numerous and have been well selected, with e 
isomenzation of hydrocarbons, written respectively few exceptions such as the poor figure on p. 32 
by E. V. Shankland and B. L. Evering. . after Lewis Oarroll, who, great as were his creative 
The volume, taken as a whole, lives up to the high gifta as & writer, was no substitute for John Tenniel 
standard of ita predecessors. It 1s, of course, a mixed asan illustrator. In the translation we must deplore 
collection; but the general presentation is good. occasional lapses into the figurative language of the 
The editors are to be congratulated an assembling, in boxing ring. For example, the account of the famous 
the course of the succeasive volumes, such a repre- meeting of the British Association at Oxford in 1860 
sentative series of topical reviews, written by authors is misleading in every particülar. The bishop 
of many nationalities ; but the fleld of catalym ig in his manner was eminently suave and restrained. 
very wide and rapidly expanding. The tranartion of He did not “yel” at Huxley, nor did he “grab a 
research m catalysis, from a purely empirical approach olub and smash away’. In reply, Huxley did not 
up to rational planning on the basis of theory and of ‘land a smasher on the bishop's chin”, nor did he 
known regularities, is already well marked. Thus the describe his attack as “sticking his nose into scientzfic 


statement in the obituary notice of Alwin Mittasch iong”. The present reviewer has not seen the 
that, some fifty years ago, no leas than 20,000 edition, and hence oan only hope that such 
different were tested for their activity as defects of the English version have no place in the 


catalysts for the synthesis of ammonia, might be German origmal. 

contrasted with the certainly far leas laborious way Among the points requiring attention in & new 

in which catalysta for a given reaction can in most edition are the following: p. 158, “Avicenna of 

cases be selected to-day. This new volume of Cordoba” [ste] died in 1037, and was not “‘one of the 

“Advances ın Catalysis” will need no special recom- most famous doctors of the twelfth oentury” ; p. 189, 

mendation on the part of the reviewer. the term spermatozoa was not introduced by Leeu- 
E. B. Mixes wenhoek, but by von Baer in 1827 ; p. 220, &r J 
ua Banks neither discovered nor named the duck-mo 

It was discovered by David Collins in 1797, and the 


first printed iption was by G. Shaw in 1799. 

Oollms did not publish his own account until 1802. 

MAN AND ANIMALS The Governor of Australia sent two skins of the 
Animals, Men and Myths . duck-mole to Banks in 1800, ane of which was passed 


A History of the Inftuenoe of Animals on Civilization on to Blumenbach, who described and named tho 
and Culture. By Morus (Richard Lewinsohn). species in that year; p. 233, Spallanrani’s akilful 


. WE ' and delicate regeneration experiments are not aptly 
ieee eed (London: Victor Gollancz, Li 1 ibed in h 1 as “he proceeded to ali 


: up a salamander” [? newt] and ''tore off" ite legs, 

"E EIE eee miren ed menia NOE whi feet and jaws.  Spallanrani's name is incorrectly 

embraces a very extensive field. The author, spelt both in the text'and index; p. 272, Darwin 

who uses the pen-name of “Morus”, is Dr. Richard did not retire to the Isle of Wight for fourteen 

Lewinsohn, the head of the Institute of Technical months to write the ''Origm of ies", nor did he 
Research in Rio de Janero. His book, originally ever write a “thick book on fi mollugca’”’. 
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Despite ita occasional ahorteommgs, the book is 
‘all worthy of the attention of the uninitiated, who 
1ll derive from it much delightful instruction. 


F. J. Corn 


NATURAL CONTROL OF 
ANIMAL POPULATIONS 


‘he Distribution and Abundance of Animals 


)y H. G. Andrewartha and L. C. Biroh. Pp. xv-+782. 
Chi : University of Chicago Preas; London: 
‘ambridge University Press, 1954.) 112s. 6d. net. 


HIS large monograph begins by rejecting the 

relevance of any study of whole animal oom- 
ownities or ecosystems to the understandmg of 
listribution and numbers of animals. It then pro- 
eeds to take a firm stand against the general use of 
nathematical models and, in particular, of ideas 
onnected with biotic relationships and density- 
lependent processes between tions, as ex- 
lanations of events in Nature. authors believe 
hat the regulation of numbers does not exist in the 
ense hitherto examined in theoretical and laboratory 
xpulation ecology. They believe that moet fluctua- 
ions consist of the natural recovery of populations 
ech time after minor or major catastrophes, or at 
any rate changes, which have reduced them, and 
hat these are usually brought about by weather ; 
hat is, the system of oon of numbers in Nature 
ntains only one compensatory -the innate 
spacity for increase, pitted against the chaos of 
mter Nature. This summary of their views is, of 
ourse, necessarily a simplification of & tome that 
ontains an extremely large amount of hard mtel- 
actual work, valuable case-histories from a number 
if laboratory and field studies by various people, and 
; genuine attempt to reduce to logical order the very 
liffuse fleld of population ecology ( even here, 
b is chiefly terrestrial ecology and, within that, the 
ecology .of insecte that has provided the main 
naterial). 

After about fifty pages of preliminary statements, 
ind two chapters on diapause and on di 
aking the reader to p. 125, there are two hundred 
rages about the effects of temperature, moisture and 
ight, which are interesting in their own right as 
ource material, necessary to the later theory, but 
iot in themselves canclusive as regards the latter. 
This central section, “‘Analyms of Environment", 
ontinues with about two hundred pages more about 
otio relationships such as competition within and 
tween species, predator-prey relationships, food, 
md so forth. Most of this section about population 
elationships is written in a highly critical, often 
»emieal, manner, and it forms a sustained and 
xidly contemptuous attack on what the authors 
egard as the dogma of the regulation of numbers 
hrough varying density-dependent based. 
yroximately upon biotic links. It does not seem 
ikely that the reader will be entirely impreesed by 
he implication that nearly all previous research in 
ihe subject is irrelevant to the interpretation of fleld 
opulation changes, or that the study of simplified 
nathematioal models and their testing im the 
aboratory is misleading. There is certainly a real 
lilemma, i by all sensible ecologiste, 
retween studying the complexity of naturally inter- 
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spersed populations with their ecological connexions, 
subject to variable outer conditions of climate and 
vegetation (and often the actions of man as & Buper- 
power), and the delimitation for study under con- 
trolled conditions of parta of this system at a level of 
precision that will satisfy scientific criteria. 

Apart from the last fifty pages, which deal with 
some genetic matters m ecology, the rest of the book 
is an attempt to provide a new theory of the control 
of population density, illustrated by a few examplee 
from the field. The latter include some of the authors’ 
own research upon insects in South Australia. The 
facta adduced are most interesting, and should be 
studied dispagaionately by ecologists. The trouble 
one has is that there are as yeb practically no field 
measurements of populations of anything like the 
refinement possible in the laboratory. For all prac- 
tical purposes at the present time, we know no more 
about the behaviour in the fleld of the innate capacity 
for increase than Malthus did. The notion of innate 
capacity for increase, with ita stable age distribution, 
ia really quite as highly theoretical and abstract a 
tool for study as the equation for the logistic curve, 
or Volterra’s predator-prey theories. Apart from the 
human material originally used, it is so far based 
entirely upon laboratory work with populations liv- 
ing in supposedly defined conditions. The authors 
have, indeed, substituted for what they consider a 
dogma, another just as theoretical and with rather 
leas common sense behind it. In spite of the ar of 
certainty that pervades this large book, there are 
striking inconsistencies like this. These may not 
appear obvious at first reading. The style is lucid 
and the learning great, but the thoughts behind are 
not always illuminated. It is not clear why so large 
a part of the book deals with density-dependent 
processes studied in the laboratory, and yet rejects 
their application to field evente. There are some 
strange remarks on important topics: for example, 
that something cannot be a general theory unless it 
describes a substantial body of empirical facta; that 
“one would not expect to come across a limiting 
density in any finite number of observations” ; and 
that only imdividuals, not populations, can be said 
to have an environment. 

There is, however, 80 much that is useful and 
provocative to thought, and it is so sincerely tackled 
and expounded, that one oan forgive the authors a 
certain amount of word-splitting and ial pleading. 
Tt ia leas easy to overlook their evident refusal to 
understand the way in which acientific thought has 
to advance in a complex field, by the proper use of 
abstractions and inductive reasoning. Perhaps it is 
& good moment for ecologists to try to assess how 
far our existing knowledge can take us in deciding 
the relative parte played in the regulation of numbers 
by self-limitation (though intra-specific competition), 
other biotic relations, and influences like varying 
weather, refuges and the like. But I cannot believe 
that the natural communities of the world will be 
found to have evolved solely ‘by gues and by 
chaos”, or that the inter-relationa of animal popula- 
tions have nob introduced & gradual order mto the 
structure of animal communities. 

The book is well produced, though it could have 
been half as large and had ten times as many readers ; 
there are, however, some misprints in mathematical 
formule. All research ecologists are recommended to 
read it in order to try to decide whether, as tho 
dust-cover announces, it provides “a new, satisfying 
and workman-like theory”. C. S. ELTON 
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By Sir CHARLES HARINGTON, F.R.S. 
Director, National Institute for Medical Research 


(HH or the treatment of infective 
diseases by means of a8 &n empirical 
method of treatment is no new thi . Two examples 
_ that are commonly quoted to illustrate the long 
history of the ic method are the use 
of mercury for treatment of syphilis and of quinine 
for malaria. Chemotherapy as we now understand 
it, however, is a very different matter ; it is a subject 
or scientific research, iring for ita development 
the application of xis dierent methods of investi- 
gation, and the ever-in i of ita appli 
lone haa transformed the tresenent of rotos aleo] 
beoterial infections in man and animals. 

The realization of the potentialities of chemo- 
therapy and the systematic development of the 
subject have come about during the past fifty years, 
and are almost entirely based on the work of 
Paul lich, the centenary of whose birth was 
celebrated in 1954. The present time seems appro- 
priate for a brief review of chemotherapy as it stands 
to-day and of its probable lines of future 

Ehrlich himself had a perfectly clear idea of what 
he was aiming at in the successful chemotherapeutic 
cea compounds which were specifically 

und by, and toxic to, i ing organisms, while 
being relatively harmless to the ; 


experi- 
Grad cup ducta. dad AM ee 
infections of animals with dyestuffs. these 
experiments turned out to be without practical 
significance for the treatment of human infections, 
Ehrlich turned his atterttion to other types of chemical 
TE EE and, building on the earlier observation 
of trypanocidal action of the organic arsenical 
compound atoxyl, he was led to his great discovery 
of the efficacy of arsenical compounds in the treet- 
ment of syphilis. 

This discovery, with its 


dévote great resources to the search for new druge. 
For a | time there seamed to be little of 
outaide the fleld of protozoal 

infections; even with this limitation, however, the 
subject was clearly one of great interest to a country 
like Great Britain, with large Colonial territories in 
tropical and sub-tropical regions, and in fact the 
Medical Research Council has from the outset done 
all m ita power to foster chemotherapeutic research. 
In recent years this type of research has also become 
a major interest in the United States, and from that 
country have come some of the most important 
Unfortunately, the impetus provided by Ehrlich’s 
discovery, although stimulating a great amount of 
work, provided no theoretioal basis for the systematic 
dur uci ibus O ae uds fis s 
to new drugs remained for long almost entirely 
empirical. Certain clues were indeed available: 


‘constitution and 


one example of successful chemotherapy with a lon 
Ristory beni it namely ihe aaa oP ne CO 
treatment of malaria, has already been mentioned 
this clue was not, however, directly followed, an 
-tho line that was pursued, chiefly by the Germa 
chemical industry, started rather from the dyestuf 
among which Ehrlich had observed chemotherapeuti 
activity in experimental infections. Knowledge ¢ 
the relationship between chemical structure an 
biological action was, however, not sufficienti 
advanced to make this type of approach truly offe 
tive, and although valuable drugs, such as the ant 
malarials plaamoquin and mepacrine, 
it, the yield of useful products was discouraging! 
small in proportion to the expenditure of time an 


. efforb. 


Even in the early days of chamotherapeuti 
research, the evidence was available that rea 
advances could only be made where there was th 
closest” collaboration between chemists and bio 
logists ; the success of the German effort | dex 
not only on the great potential of the 
chemical industry but also on the importance attache 
by the pharmaceutical section of this industry t 
strong biological research departments, an exampli 


by several industrial organizations in the Unitec 
States. Moreover, in Britain we may recall the:cloe 
association of Prof. O. H. Browning, of Glasgow 
with the late Prof. J. B. Oohen, of Leeds, in the 


; we may also recall the long. 
Dr. Harold King on chemioe) 

i action, which was 
oarried out by him within the biological environment 
of the National Institute for Medical and 
the collaboration of Dr. King with the late Prof. 
Warrington Yorke, of Liverpool, which led to the 
diamidine drugs, useful in the treatment of kale-azar. 


trypenocidal 
continued work of 


hand, already in 1898, in a letter to Carl Weigert, 
Ehrlich put forward & suggestion which came very 
cloge to the Woods—Fildes theory that will be referred 
to later ; but biochemists were not available to bring 
his ideas to fruition. Again, iailm might have 
been brought into use at a earlier date had thi 

tlalities of Sir Alexander Fleming’s origina’ 
dibave Dem tus RIP ee Dy ens ee 
biochemiste. 


In retrospect, it seeme that the necessity for close 
collaboration between chemists and biologists ix 
research on chemotherap 
obvious as to be universally recognized from th 
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uteet. That it was not Bo recognized was due in 
art to the absence of underlying theory, and to the 
ict that discoveries made by chance or on the besis 
f slender and even sometimes very dubious reasoning 
semed to indicate that the prospects of developing 
ny comprehensive theory were remote. In these 
ircumstances, the large-scale, semi-empirical method 
f screening new synthetic organic compounds 
to offer the best chance of success. 

Two principal factors have contributed to the very. 
ifferent outlook on chemotherapeutic research that 
revails to-day. One is the great broadening of the 
eld of application of chemotherapy that has resulted, 
rst from Domagk’s discovery of the antistrepto- 
ocoal action of prontosil and the consequent 
sa pcs of the sulphanilamide drugs, and 

y from the discovery of the antibiotics. The 
ther ia the increase in knowledge of the biochemistry 
f micro-organisms and the realization of the import- 
noe of this subject for the understanding of the 
node of action of drugs on pathogenic bacteria. 

The latter advance is due in large measure to the 
rork of the Medical Research Council’s former 
Jaoteria| Chemistry Research Unit under the 
lireotion of Sir Paul Fildes. By petient investiga- 
ions over many years, the workers in this Unit had 
icquired extensive knowledge of the factors important 
n bacterial growth and metaboliam. It was this 
rork that.paved the way for the discovery by D. D. 
Voods that the sulphanilamide derivatives exercised 
heir anti-bacterial effect by interference with an 
ssential bacterial metabolite closely similar in 
hemioal constitution to sulphanilamide itself, namely, 
:-aminobenxzoio acid. On the basis of this observation, 
ir Paul Fildes advanced what was, in fact, the first 
atisfymg theory of chemotherapy ; &ocording to his 
ypothesis, an effective chemotherapeutic egent will 
e & substance that interferes with some essential 
retabolic reaction of the pathogenic micro-organiam, 
nd such & substance should be sought among com- 
'unds having close chemical similarity with those 
ormally utilized by the organism in its metabolism. 
‘he Woods-Fildes theory is in reality a special 
pplication of the generalization that emerged from 
he much earlier work of Prof. J. H. Quastel and his 
olleagues, in which it was shown that enzymic 
»actions are inhibited by compounds that are 
hemioally similar to the normal substrates; ite 
evelopment 18 thus an excellent example of the way 
1 which an academic biochemical-research can lead 
> an idee of practical importance in medicine. 

It is only now that the full value of the Woods— 
ides theory is becoming apparent. Early attempts 
t ita application were perhaps too naive in oon- 
»ption, and although they produced numerous 
ramples of interesting biochemical an i 
‘hich clearly fell within the framework of 
ie theory, they did not lead to the discovery of 
ractically useful drugs. In recent years, however, 
reat advances have been made in knowledge of 
utritional factors that are important or essential’ for 
2e growth of micro-organisms ; with the aid of this 
nowledge, and with more attention to the practical 
»naideration that a successful ahem thir pects 
gent must attack a metabolic reaction which is more 
ital to the infecting organism than to the host, we 
re beginning to see useful results. The most im- 
ortant development along these lines that has so 
zr been made ia the preparation of synthetic com- 
»unds designed to act as antagonists against folio 
sd; substances prepared with this object in view 


NATURE 


421 


include not only pyrimethamine (ane of the more 
successful antimalarial drugs) but also compounds _ 
that preferentially inbibit the growth of neoplastic 
tissue and thus offer some hope of chemotherapeutic 
attack on cancer. 

In any effective consideration of chemotherapy, it 
is necessary to avoid too rigid adherence to the 
original conception of a chemotherapeutic agent as 
one that is damaging to the parasite and harmlose 
to the host. The parasite is, after all, dependent on 
the metaboliam of the host, and it is at the same 
time! subject to attack by the host’s defence mech- 
anisms; one can therefore conceive of the existence 
of drugs which would arrest the course of an infec- 
tion, not by direct action on the parasite, but by so 
altering the metabolism of the host that the parasitic 
environment becames unfavourable, or by raising the 
normal defence mechanism of the host to a higher 
level of effectiveness. $ 

Recent observations have shown that this con- 
ception is of more than theoretical interest. Bo far 
as the effect of host metabolism on a parasitic 
infection is concerned, two examples of tho influence 
of metabolic changes in the host on the malaria 
parasite are now known. One is the relative resistance 
of animals on a pure milk diet to malarial infection ; 
this was observed first by Prof. B. G. Maegraith and 
his colleagues at Liverpool, and further analysis of 
the observation by F. Hawking and J. D. Fulton in 
the National Institute for Medical Research has 
shown that the effect ia almost certainly due to the 
deficiency in milk of certain dietary factors that are 
essential to the malaria parasite. The second example 
is given by the interesting suggestion by A. C. 
Allison that individuale with the sickle-cell trait, 
whose bemoglobin is known to be abnormal, are 
relatively resistant to malarial infection. The first of 
these observations in particular suggests the poeg- 
ibility of drug treatment that would produce an 
alteration in metaboliam, trrvial for the host but 
disastrous for the parasite. 

An example of a chemotherapeutic effect that is 
apparently exercised at least in part through the 
host's defence mechanisms is afforded by the action 
of the &nti-fllarial drug hetraran. F. Hawking has 
shown that hetrazan has no deleterious effect on the 
miorofllaris in the test-tube, but that treatment with 
the drug renders them susceptible to very rapid 
destruction in the body. A more striking instance 
of chemotherapeutic action exercised through the 
host emerges from the recent work of P. D'Arcy 
Hart, R. J. W. Rees and J. W. Cornforth, at the 
National Institute for Medical Research, on the 
anti-tuberculous effect of certain high-molecular 
surface-active compounds (polyoxyethylene ethers of 
condensation products of substituted phenols with 
formaldebyde). Here again there is no suggestion 
of a directly ing effect of the drug on the 
tubercle bacillus, but it has been shown by G. B. 
Mackanems, of the Sir William Dunn Department of 
Pathology at Oxford, that the monocytes isolated 
from animals treated with these surface-active agents 
have acquired the power of inhibiting the growth of 
pisana ee ee en 
monocytes isolated from untreated animals. In this 
instance, therefore, the natural cellular defences of 
the body have apparently been artificially reinforced, 
perbaps by a physical effect of the chemotherapeutic 
agent. 

There is one important section of modern chemo- 
therapeutic research. that remains empirioal and is 
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importan being attabhed in Great Britain to the 
kind of biological research which, as is now clear, 
must form the basis of further advances in chemo- 
therapy. Apart from researches that have already 
been mentioned, an example of this is the work of 
M. R. Pollock and his colleagues, at the National 
Institute for Medical Research, on Ive enzyme 
formation in bacteria and on oertain aspeots of 
bacterial genetics ; the resulta of such i igationgs 
may be confidently expected to throw light on the 
nature of the phenomena of drug resistance and drug 
dependence. A similar remark applies to the study 
of naturally occurring antagonista to antibiotics ; 
streptomycin, for example, is a drug the use of which 
y leads to the development of resistant organ- 
isms, and special interest is therefore attached to the 
quinoline-N-oxides recently shown by J. W. Light- 
bown: and J. W. Cornforth to be streptomycin 
antagoniste produced by Pseudomonas asruginosa. 
The mode of action of antibiotics, especially in 
relation to bacterial metaboliam, is one of the prin- 
oe subjects of investigation in the Chemical 
crobiology Research Unit of the Medical Research 
Counsil, while the work of Prof. H. A. Krebe and his 
colleagues at Sheffield has provided much of the sort 
of information about the tissue metaboliam of higher 
animals that we have seen to be necessary for the 
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consideration of chemotherapeutic problems in term 
of the host as well as of the ite. 

What haa been said may suffice to illustrate th 
way in which biological research has invigorated th 
whole subject of chamotherapy. From bacterial bio 
chemistry there is emerging a satisfying theorstica 
baeccnd ir ais eae un doe 
synthetic chemotherapeutic drugs, we may expect t 
be guided in general by this theory and in detail b; 
increasing knowledge of the biochemistry of bacteria 
metabolism, and by the resulta of study of the mod 
of action of naturally occurring antibiotics. Th 
conception of tio agents has bee 
widened to include drugs that may exercise thei 
effecta through the host rather than directly on th 
parasite, and the development of this aspect is bein; 
sasisted by investigation of the cellular metabolian 
of higher animals. Chemotherapy has travelled ı 
long way sinoe the days when it amounted to littl 
more than the empirical selection and biological tee 
of io compounds, whether already known o 
sexa eicpared for hà raro: 

The emphasis that has been laid on the biologica 
aspects of modern erapeutio research mus 
not be taken as in any way belittling the contributio) 
that is needed from the organic chemist. The oon 
tribution is indeed greater than ever, because th: 
ohemist'is needed now not merely to use his mtuitio 
in the supply of new compounds for test, but also a 
& full and equal scientific partner in a systemati 
research. The task of the biologist and biochemist i 
to provide the clues for new advance ; the intellectua 
PPPE EE ee chemist ere require: 

that clues should be followed up t 
advantage. No greater beneflt could &ocrue t 
chemotherapy than a fuller realization by chemist 
that modern biological research has converted it int 
a subject that is worthy of their best endeavour, ant 
is one from which they can expect to gain tru 
intellectual satisfaction. 


POLAR WANDERING 
SOME GEOLOGICAL, DYNAMICAL AND PALAEOMAGNETIC ASPECTS 


A OOLLOQUIUM on the geological, dynamical 
and tio aspecta of polar wandering 
was held recently by the Department of Geodesy and 
Geophymos of the University of aigo with My: 
B. O. Browne in the chair. Prof. J. W. 
(University of Oalifornia) spoke on the paleonto- 
logical evidence on continental drift and polar 
wander, and said that oontinentel drift, m the sense 
in which it is commonly used, involves a shifting of 
the continents both with respect to the poles and to 
one another; either or both of these movements 
could have occurred. Inasmuch as many proponents 
of continental drift consider it to have continued 
well into the Tertiary, it seems that this part of the 
theory oan be adequately tested by comparing the 
Early Tertiary distribution of marine invertebrates 
with that now exiting, as well ag by comparison 
with fosel faunas the geographical relationshrpa of 
whioh are well established. 

From Thorson’s data! on the larval lifé of marme 
invertebrates, 15 18 apparent, said Prof. Durham, that 
a large proportion of a marme fauna in warm tem- 
perste or tropical seas could migrate &oroes oceanic 


depths in an east—west direction for distances up t 
about nine hundred miles if there waa a current simula 
to the North Atlantio Gulf Stream ; only 
relaves few species could migrate across muc. 
greater distances. At the present time, out of 48 
lamellibranchs and 1,104 gastropods li along tb- 
eastern American coast from Florida norticwards, 8 
lamellibranchs and 94 gastropods have also’ bee 
recorded in Europe. Most of these species have a 
essentially continuous distribution fram one area t 
the other; but 21 of the lamellibranchs and 49 of th 
gastropods seem to have a discontinuous distributio: 
across the three thousand-odd miles of the Nort 
Atlantic. Likewise, along the warmer parts of th 
Paoiflo ahores of the Americas there are 29 species c 
tropical molluscs and eohinoids which also ocour i 
Polynesia and the Indo-Paoiflo*. From the temperat 
Pacific coast of North America, more bre en 
species have also been reported as in Ja 

and, of theae, the ilo identity of more than hal 
has been comparison of speormen: 
Theee and other instances indicate that a few mo! 
luscan species are very widespread in modern sees 
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ad that the cocurrence of similar small numbers of 
lentical species in widely separated foasiul faunas 
innot be adduced as proof of continental drift. 
ikewise, if areas are lees than nine hundred miles 
&nd connected by seaways, it would seem that 
iere should be approximately 50-60 per oent, or 
ore, of the species in common ın similar facies. 
By comparison with living faunas, the climatic 
ad bathymetric aspects of Oenozoic fossil faunas, 
rovided they are of sufficient aize, can be rather 
scurately determined. Examination of Early 
ertiary marine faunas shows? that they were of 
‘opical character in the State of Washington and 
eat New York in North America, in the London 
nd Paris basins, the Volga basin, north-western 
adia, southern Japan, near the Cape in South 
fricn, m south-west Australa, southern New 
ealand, and in Patagonia, as well as in the present- 
ay tropics. When the warm temperate feunas that 
ocur in the Aleutian Peninsula and Kamchatka are 
lso conmdered, it is appena continued Prof. 
'urham, that the Early Tertiary North Pole must 
ave been in approximately its present position and 
ot in the North Paoiflo as the proponents of drift 
quire. Eocene faunas of the Gulf Coast of North 
america have only two identical, and about nineteen 
nalogous, species in common with E faunas 
f similar age. On a percentage basis, this similarity 
.no greater than that present in the living faunas. 
Then contrasted with the 55 per cent of identical or 
‘osely related species ocourring in the Indian lower- 
iiddle Ohgooene and in nofth-west Italy—areas 
hich at this time were connected by the wel- 
ocumented Tethyan seaway and sbout three 
iousand mules &pert—it 18 apparent that North 
merioa and were as far apart then as now. 
In the older part of the geological record, in so far 
a it is foasiliferous, it would seem that similar 
riteria should be used—that entire faunas and not 
ngle species or special groups of organisms should 
e considered in evaluating continental drift. For 
rample, the common occurrence in Brazil and 
frica, but not elsewhere, of the aquatic reptile 
fesosaurus has long been one of the strong argu- 
1enta for the close proximity of the two areas durmg 
a0 Late Palmozoic, for it was supposed to be 
xstriobted to a non-marine habitat; yet it bas 
xoently+ been shown to be associated with marine 
rganiams in Brasil. 
The only marine fauna of the older Mesozoic and 
'alæozoio of Africa and South America which is 
dequately known and studied‘ is that of the 
levonian Period. At that time the South African 
nd Paraná basins had 46 ies in common out of 
20 species recorded from Paraná basin and 175 
1 the South African basin. This is a greater number 
aan were common to the Paraná and Bolivian 
asins, which were contiguous but had & different 
thological facies. Tho similarity between the South 
frican and Paraná basing (38 per oent) ia not 
nough for the two areas to have been nine hundred 
r less miles apart as they are supposed to have been 
y the adherenta of drift. The similarities are more 
robably to be explained by similar facies and the 
mesence of an Atlantio island * ing stone’ such 
& the Oretaceous Mid-Paciflo untaing* of the 
*noiflo, the tops of which are now 5,000 ft. below 
ea-level and surrounded by oceanio depths, yet were 
moe at sea-level. Later Paleoroio and Early Meso- 
oio faunas are either unknown or too poorly known 
2 oritical areas for it to be possible to form an 
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estimate of their relationships. However, the lute 
Paleozoic glaciation clearly 1ndioatee that there must 
have been climatic zonmg at that time, while the 
recorded distribution of the fusulmid Foramimifera 
during the same interval would seam to indicate that 
the zones were more or less parallel to those now 
Summarizing, Prof. Durham stated that Tertiary 
marine faunas clearly militate against any position 
of the continente and poles markedly different from 
that now existing, and the available evidence for the 
Palmoroio is much more in accord with the present 
itions than those postulated for continental drift. 
the subsequent discussion, Mr. R. A. Couper 
remarked that it 19 now known that the spores of 
the Permian plant Glossopierts are wind-distributed. 
Therefore, the geographical distribution of this plant 
over several continents could be explained without 
these having to be contiguous or jomed by ‘land- 
bri ^ 
Dr. W. J. Arkell (Cambridge) discussed tho 
possibilities and limitations of geology as & control 
in investigations of the type under consideration. 
Stratigraphical geology is always striving to break 
down the ‘cinema film’ of past periods into its oom- 
ponent ‘ahots’, and by means of correlation to obtain 
separate ‘stills’ for the whole world at as short 
intervals as possible. It has to be remembered that 
this is still in ita early stages. For some 
years Dr. Arkell has been collecting and sifting all 
the available information for one single system— 
the Jurassio—to Bee how many ‘stills’ could be 
obtained, and what sort of picture emerged for the 
world aa a whole for this abort stretch of 'fllm'. It 


were continually 

beginnmg and end of the Juraaeo were 
different. How much such changes were to 
climatio changes and how much to alterations in the 
distribution of land and sea it is very difficult to 
say: in any event, the two factors may have inter- 
acted considerably, major geographical changes pro- 
ducing climatic changes over large areas and even, 
possibly, the whole Earth. 

One fact which stands out as of special importance 
in connexion with the present discussion is that at 
all tznes in the Jurassic (and Cretaoeous) there was 
a rich and varied ammonite fauna in the Arctio 
Ocean. From its occurrence on all the lands at 
present bo ing that ooean—in northern Sibera, 
Franz Josef Spitsbergen, north-eastern Green- 
land and the Canadian Arctic—and ite identity at any 
given moment in all those places, it is obvious that 
this fauna lived and bred in the Arctic Ocean, which 
therefore cannot have had an ice cap as at present. 

In tbe Lower Jurassic the Arctic Ocean molluscan 
fauna is no different from that found m all the other 
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„oceans of the world. There is ane universal faunal 
realm.. That the temperature was much more even 
than at present is proved also by the existence 
of rich flora im north-eastern Greenland and 
Grahamland, and by the fact that thee floras 
scarcely differs from thoes found in Yorkshire and 

Sardinia. i 
Dr. Arkell ia of the opinion that during the Middle 
Jurcesi» the uplift o£ land all around the Arotio Oirole 
o Ocean as a completely oloeed 


tranagreesions began at the end of the Middle Jurassic 
and in the Upper Jurassic, a complete differentiated 
boreal fauna appeared for the first time and spread 
southward from the Arctic over the surrounding 
continental margins. Distribution maps show clearly 
that this fauna originated in the Arctic Ocean and 
continued to be centred there for the reat of the 
Jurasic, becoming progressively more differentiated, 
but sometimes is before, or mingling with, 
temporary advances of the equatorial faunas. 

Bo it is obvious that throughout the Jurassic the 
Arctic Ocean, which is at present almost fully covered 
by permanent ice, was the breeding ground of a rich 
marme molluscan fauna secreting large calcareous 
shells, and in no wise more stunted or impoverished 
than their relatives in lower latitudes. In any event, 
no glacial deposita of any kind are known in the 
Jurasic. There are two possible explanations of this. 
Either the general temperature of the Earth waa 
higher even than at present and, m particular, the 
polar regions were warmer, or the poles were in some 
other position. - There 18 only one ition where the 
pales could poesibly have bean in Jurassic if they 
have to be aasumed to be as cold as now: namely, 
the North Pole in the North Pasifle and the South 
Pole in the South Atlantio. But even then, to get 
the North Pole sufficiently far south of rich Jurasic- 
faunas in Japan and southern Alaska brings the 
equator too far north on the side. The 
most likely position for the Jurassic equator is 
through southern Europe, following a belt of hxxuriant 
coral reefs and frons reefs. However, it is not 
possible to deny the North Pole could have lain 
in the North Pacific during the Jurassic, because this 
is a region about which our knowledge is a camplete 
blank, as is the corresponding position for the South 
Pole, in the middle of the South Atlantic. Moreover, 
it seems that if the poles were in those positions, it 
is quite likely that ocean currents would prevent ice 
caps forming, and that this would have & profound 
effect on world climates. 

There 15 some evidence that the Arctic has been 
oooler than other oceans, as is shown by the scarcity 
of limestones and the absence of corals. If these facta 
are rightly interpreted, they suggest that the North 
Pole has been about where it is at present, but that 
the climate of the whole Earth was warmer and more 
even. We are then led to seek for a cosmio explanation, 
such ‘as fluctuations in the -amount of radiation 
received from the Sun. 

Mr. T. Gold (Royal Greenwich Observatory) dia- 
guseed the dynamios of the problem of polar wander- 
ing*. A movement of the entire Earth relative to the 
poles of rotation oan be achieved by internal effects ; 
only the vector of angular momentum has to remain 
fixed in speco. If we have a stationary sphere 
resembling the Earth, a beetle weighing one gram 
could turn it over once by walking 10” times around it. 
If instead we have a rotating sphere, then the beetle 
can cause any desired angle of movement of the 
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poles relative to the sphere by merely sitting in th 
right plaoe. 

The actual Earth posseases greater stability tha 
this by virtue of ita shape. It is spinning around 
principal axis of inertia of greater moment than th 
other two, and any departure from this conditio 
implies an morease of energy, if the angular momer 
tum is to-remam the same. If the Earth were 
perfectly rigid body, then no processes that we coul 
ADEA. bo Deve Secured could: have cessed. à Big 
ioant amount of polar wander. But, as it is ont 
the stiffness of the spheroidal shape that gives : 
such stability, then, should there be no such stiffnes 
over long periods, there would also be no stability 
- Earth waves and tidal deformations, bein 
effects 6 are very fast oompared with the alo 
creep that is required to allow polar wander, oanno: 
therefore, be invoked. However, there exists 
motion with & period of a little more than a yea 
n eM ie Heo rae th 
Earth as a whole, and thereby moving the axis < 
symmetry of the spheroid. This is the so-called ‘fre 
or ‘Eulerian’ nutetion, whereby the axis of rotatio 
moves by a small angle, of the order of 4° relativ 
to the Earth, with & period of about 14 month: 
Any plastic flow of the body of the Earth in suc 
Period dh tesserae, turo due Geach frs 
this slightly misaligned spin, would show itself in | 
damping of the motion. In fact, the motion i 
heavily damped, such that it would decay, in th 
&beenoe of disturbances, to 1/6 in ten periods or lees 
But this damping can also be attributed to othe 
causes. The fluid core of the Earth has been though 
to ‘be a source of the damping, but Prof. H. Bond 
and Mr. Gold have shown that it 18 too small”. D 
the mantle, where the diseipative action must there 
fore take place, one oan attribute it to certain type 
of non-eiastio behaviour which do not result i» 
permanent deformations. On the other hand, as ths 
shape of the Earth is just the one appropriate to it 
present speed of rotation, this requires an explanation 
in terms of plastic flow. Also, plastic flow is th 
most common non-elastic behaviour of solids wher 
they are heated to & temperature not far from thei. 
melting point. If, then, one attributes the dampiny 
to plastic flow, one knows the approximate magnitud 
of the effect. Here lies the problem: What effec 
would this amount of plasticity have so far as pola 
wander is concerned ? 

If we knew the nature and magnitude of a dis 
turbance, such as & redistribution of mass on ths 
surface, then we could calculate the rate and exten 
of polar wander which it would cause. A redistri 
bution of mass would have the immediate effect o 
forcing the Earth to spin around a slightly displace 
axis. The plasticity suggested by the nutation i 
such as to cause the figure to be distorted in a directio 
whereby the shape will approxmmate to one appro 
priate to the new axis of rotation, at a rate of abou 
10 per cent per year. This is then responsible for » 
secular effect, for the axis of figure cannot b. 
coincident with the axis of rotation unless it happen 
to be also a principal axis of inertia; a movemen 
through a large angle might be i to achiev: 
such a coincidence. The rate of movement i 
relation to tectonic eventa can be illustrated a 
follows: if a oontinent the size of South Americe 
were raised by three metres, then it would take abou 
a million years for the axes to swing around by a» 
angle of the order of 90° to the new position o 
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A movement of the poles on the Earth causes a 
stain amount of redistribution of mass m tum. 
he largest effect is the change in polar glaciation, 
id go m sea-level, and this oan work in & sense 
ther to help or to hinder polar wander. The most 
oe te would be connected with a hmdrance, 

ay, occurrence of a ‘pole trap’ where the 

duced changes of mass would counteract other 
isturbances and hold the axis until either a 


EE 
Hj t4 


ole could be attributed to any known dynam- 
d poen and Mo Gold replied that the rate of 
elting of the Greenland ice gives an effect which is 
? the correct order of magnitude within the unoer- 
inties of the data available. In answer to & question 
y Mr. B. O. Browne, Mr. Gold stated that conti- 
antal drift would certainly imply the occurrence of 
Jlar wander, since, for the continents to alither 
kic lea doen ee ae Urs 
lar wander oan take place very easily ; polar 
, however, does not conversely imply oonti- 
antal drifting, because movement of the poles could 
xur in & much more rigid. earth. 
Dr. 8. K. Runoorn (Cambridge) described the 
ferences which have been drawn from the direction 
Gen tgp ONE Eo a A means a 
' whioh can be established with same degree of 
mfidence. The fundamental hypothesis is that the 
arth’s magnetic fleld, averaged ver & period of 
"eral thousand years, corresponds to that of an 
cial geocehtrio dipole. Thus ib is neoeseary to sample 
‘om a sufficiently l stratigraphioal sequence in 
rder to eliminate the of secular variation and 
dam errors. The is seems reasonable 
hen the control exerted by the Coriolis foroe on the 
tions in the Earth's core is taken into con- 


der&iion*. Tho paleomagnetism of Tertiary lava’ 
ows verifies the thesis for the Harth’s more 
nb history’, and situation is unlikely to have 


een substantially different at any earlier time. 
The palgomagnetio evidence that the polarity of the 
»omagnetio fleld has often been reversed many times 
ithin & geological period, without an alteration in 
1e direction of the field, is further evidence that the 
via of tha dad 1 Axel T1 the Earth ura fundamental 
ay. lis comoidence with the axis of rotation there- 
ire seems natural’. The paleomagnetio record prior 
) Tertiary times is fragmentary ; but it is clear that, 
vart from reversals of of the fleld, ite mean 
ireotion haa changed slowty geological time. 
he simplest interpretation of this is to assume a 
andering of the pole of rotation of the Earth 
wrying the mean magnetio pole with it. From the 


? Geodesy and Geophysics at Cambridge, the motion 
f the Pole throughout the past six hundred million 
sara has been traced in outline”. The examination 
* the palsomagnetiam of rocks in other continents 
as nob proceeded so far as in Britain, but the avail- 
e date, shown in Table 1, are in approximate 
freament with the British resulte. 

Dr. Runcorn next considered an explanation of the 


asonably steady movement of the pole of rotation 
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Table 1, AFFROXIMATE POSITIONS oF THE MAGNETIO NexTH POLN 
DURING GEOLOGICAL 
(Summarized from various sources, refs. 8-14) 














doubtful whether the effect du io secular variation Is 


from the mid-Paciflo to ite present position. The 
ired to have a correspondingly long 
of symmetry in convection currents 
In the Earth's mantle seams a le cause ; affects 
within the fluid core are unli to persiat in the one 
direction long enough. It is probeble that the equa- 


ee eee ee ceed 
in & certain part of the mantle to cause the remainder 
of the Earth to rotate through about 90° since later 
Pre-Cambrian times. A meridional convection current 
below the non-Paoiflo rising to the south 
and falling to the north may be postulated, or one of 
ite sense beneath the Pacific hemisphere, or 
several cells of differmg intensities. The number of 
rotations made by such currente since Pre-Cembrian 
times largely on the amount of matter m 
motion, has to be more than about fifteen. This 
corresponds to convective velocities of greater than 
2 cmujyear. In an earth of exactly spherically sym- 
metrical properties, such a convection system could 
not occur. The persistent absence or comparative 
weakness of convection systems in part of the mantle 
since the Pre-ÜO&mbrian may, however, have also 
caused the present contrast between the largely 
continental nature of one hemisphere and the oceanic 
nature of the other, by affecting the extent to which 
Mr. Gold commented that the effeote he had 
described earlier d on the basic fact that the 
Earth is rotating. instantaneous effect of such 
a process as convection in the mantle 1s very much 
&maller than that of the process he had described. 
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If the Earth were taken to be stationary, the oon- 
veotion currents would cause a alow rotation in the 
game manner as the beetle crawling around the 
surface. Prof. O. T. Jones welcomed the resulta of 
the io surveys. He stated that, from 
his recent studies of the red sandstones in the 
Devonian and Triassic, he bad concluded that they 
have been derived from the -aromon of tropical sous. 
. This suggests that the equator, during the two 
periods, has lain near the British Islese—e conclusion 
which is m agreement with the implications of Dr. 
Runoorn’s paleomagnetio data. í 
3 A. A. Day 


S. K. RuNOOBN 
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A FURTHER FRAGMENT OF THE SWANSCOMBE SKULL 
By J. WYMER 


HE right parietal of a human skull, found in 
the Middle Gravels at Swanscombe, Kent, on 
July 30 of this year, was discovered during excava- 
tions under licence from the Nature Conservancy 
(see Nature, Aug. 13, p. 287; for “Mr. Adrian Jones” 
read ‘Mr. Adrian Gibson"): a section was to be 


cleared from near the top of the Upper Middle 
Gravel, through the Lower Middle Gravel to the 
Lower Loam, for the purpose of studying the ie ed 
and their archeological content. The spot chosen 
was olose to the site of Mr. A. T. Marston’s dis- 
ooveries of 1935 and 1936, when he found the 
occipital and left parietal of Swanscombe Man. It is 


one of the few places in the reserve where undis 
turbed Middle Gravel deposits exist, although the 
are almost completely buried beneath dump an: 
scree. Previous work in the pit for five years ha 
proved the existence of this remaining piece. 

The geology of the Swanscombe deposits is we. 
known, having been carefully studied during th 
years of commercial excavation, when large exposure 
rendered the task more ical, Now there ar 
only a few small patches w. any of the undisturbe 
deposits can be seen. All these terrace deposits 
except perhaps the topmost solifluxion layer, are o 
great mterglacial age, possibly 250,000 years old, an 

^ they fill a large channel cut in th 
solid Thanet Sarid and Chalk 
almost a mile wide. When th 
River Thames flowed at this level 
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it meandered across ita flood plain 
scouring out new channels an 
filling in old. Such a channe 
remams ‘fossilized’ in the Middl 
Gravels of Swanscombe, the Uppe 
Middle Gravel representing a chan 
nel out into the Lower Middl 
Gravel and afterwards filled wit] 
gravels end sand. It was nea 
the bese of this channel, not fa 
from ite banks, that the Swans 
combe Man fragmenta were found 
in association with mammalia 
remains and flint artifacts databl: 
to the middle period of the Acheul 
ian flint industry. The complet 
section is illustrated diagrammatic 
ally in Fig. 1. i 

Tho channel of Upper Middl 
Gravel is obviously more recen 
than the Lower Middle Gravel be 
low; but they both contam : 
flint industry of Middle Acheulia 
type. Some authorities consider th 
Upper Middle Gravel flint industr: 
to be more evolved; but this i 
debatable. The surface level i 
110 ft., and the bottom of th 
main channel attains a depth c 
40 ft. 

A thick capping of overburde 
and the lack of an existing fac 
made it necessary for the excavatio: 
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) be conducted downwards by horizontal planes in 
der to determine the lay of the strata. The current- 


nidentifled. The very loose sand with stones beneath 
tained few artifacts and no bone. Layers Al and 
were approximately horizontal in a weet-north- 
est—east-goutHt-east direction, but at right angles 
i0wed & slight dip to the south-south-west. 
On the second day of the excavation, in the weat- 
orth-weet end of the section, a thin band of very 
3hrous gravel was revealed with unstained gravel 
aneath it. This had & steep dip to the east-eouth- 
ast and south-south-west. Immediately, several 
one fragments and flint flakes were found. Further 
xnoval of material showed more inconsistent bands, 
lso dipping but tending to converge upon the east- 
j»uth-east. The gravel continued to be very rich in 
int artifacts and bone fragmenta; many of the 
int flakes were lustrelees and sharp, as if freshly 
uck, others were slightly rolled. Excavation in 
his region was very difficult because of the proximity 
f thick, loose overlay, which tended to fall A 
hicker band of dark, steined gravel was exposed 
eneath, and as this was being examined a small 
1606 of bone showed through the lighter gravel at 
x base. The surrounding material was cleared away 
iy the fingers and the new find, a right parietal, was 
i^ situ, dome upwards. Ita upper surface, 
t was seen to be in soft, soapy condition, and 
noient cracks already existed. It was decided to 
ease all further work in order to decrease the prob- 
bility of a fall of the disturbed material upon it, 


mt to leave the bone în siu. Ph were 
aken and a temporary protection of placed 
iver the patietal in case of a fall; Mr. 


Marston arrived two hours later and confirmed the 
liscovery. A protective covering of plaster was made 
ver the bone; but the loose nature of the gravel 
nd the existing cracks defled attempts to extricate 
he fragment complete. AIl the pieces, however, 
rere retrieved without damage to them and packed 
&refully in a box that was not opened again until 
Trival at the British Museum (Naturel History) on 
kugust 2, save for the placiig of & saturated wad of 
otbon-wool above to prevent any serious drying out. 
Fig. 2 shows the conclusion of the excavation with 
he Lower Gravel (F) exposed, resting upon the 
enecious Lower Loam (G). 


NATURE 


427 


Mr. Marston confirmed that his oocipitel bone was 
found 51 ft. to the west-north-west of the new find 
and 49 ft. from the left parietal, the position of the 
three ta forming & triangle with sides 51, 40 
and 24 ft. In his report on the discoveries (J. Roy. 
Anthrop. Soo., 67, 850; 1937), his geological section 
agrees exactly with the new one figured, showing 
four oblique ochrous layers and, of great significance, 
the bottom one as the bone layer. The new fragment 
was barely one inch below this seam in the unstained 
sandy gravel, a difference of no importance in & river 
deposit. The only item oi epenn Pa om 
the new section differs from Mr. n’s is that the 
layer of larger flints at the top of the gravel marked 
F ia considered to be the junction of the Lower and 
Upper Middle Gravels. Mr. Marston features the 
large flinte but accepts the bottom ochrous band (the 
bone layer) as the junction. The gravel of F is more 
com and darker than that of the looser, lighter 
gravel above it (E), which contained bone fragments. 
No bone fragments were found in F. 

A comparison of the two sections shows that there 
can be no doubt that the new right parietal was 
found in the same stratum as that in which Mr. 
Marston found an occipital and left parietal in 
1935-86. This rendere the fact that all three 
fragments fit each other perfectly, belonging to 
the akull of the same individual, a little leas remark- 
able. 

Numerous bone were found in associa- 
tion with the right parietal, and these are now at the 
British Museum for purposes of hardening and 
identification. It is hoped that they may add to the 
list of fauna from this level. *Almost threo hundred 
primary and finishing flint flakes were found during 


. the excavation, of which only twelve showed signs 


of possible utilization. Four small, primitive hand- 
axes were also found, typical of the Acheulian flint 
industry as ted at Swanscombe, as well as 
the point of & larger, finely finished hand-axe and & 
magnificent flake ‘knife’. A full acconnt of these 
artifacts will appear in the forthooming Most 
of them were in a very sharp condition, with only a 
few minute chippings along the edge and a lustre 
from rolling in the water. Many, however, are lustre- 
less and virtually in mmt condition. Although 
separated, the skull show very little 
abrasion. from rolling and oan be no doubt that 
the flint industry is contemporary. 

Ineide the triangle formed by the poeition of the 
three skull fragments recovered remains & mound, 
part of which is definitely undisturbed gravel of the 
skull rone. This area is now efficiently protected, and 
is to be excavated in the near future. 


USE OF RADIOACTIVE MATERIALS IN BIOLOGICAL ASSAY 


JOINT meeting of the Society for Analytical 

Chemistry, the Royal Institute of Chemistry, 
he Society of Chemical Industry and the Chemical 
Jociety was held during July 11 and 12 in the Bio- 
ihemistry Department of the University of Edim- 
y gat eal et temas i es i 
m “The Use of Radioactive Materials in Biological 
issay'". Nine papers were read by invited speakers, 
ind the also included a dinner and & 
risit to Institute of Seaweed Research. 
Public attention now being focused on the peaceful 
mes of atomic energy and its by-products, it was 


not ag Aaa ales that members of four 
societies sh meet for the purpose of dis- 
cussing some of the latest applications of the isotope 
technique to biological problems. Some speakers, 
however, had obviously found difficulty in fitting the 
subject of their paper to the rather narrow field 
where biological assay and the applications of radio- 
active isoto overlap. That the mecting was n 
success was in the main due to their interpreting the 
title of the symposium somewhat widely. 
After a brief introductory addrees by Prof. G. F. 
Marrian, in which he recalled the pioneer work done 
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‘in the fleld of radioactive tracers by G. von Hevesy 
and his collaborators, the present writer gave an 
introductory paper on the determination of radio- 
active isotopes in biological samples. For the benefit 
of those not familiar with the instruments available 
ee a ee ee 
elamentary in character, and was foll an 
account of the more refined technique of gas-counting, 
by means of which the isotopes of carbon and hydro- 
gen oan be determined with high precision when 
prenh or M E A ae e A lively dis- 
cussion followed, and-most members present showed 
that they had an intimate knowledge not only of the 
virtues but more particularly the vices of many of 
the types of counter available. During the discussion 
on gas counting, Mr. F. P. W. Wintringham pointed 
out that ionization chambers used in conjunction 
with the mosb recent types of d.c. amplifiers are 
ultimately more sensitive than counters, but that 
they probably require more skill to operate and are 
not suited for use by asst + staff. 

Dr. E. Lester Smith, of Glaxo Laboratories, Ltd, 
followed with a popor on the prmoiples of isotope 
dilution ase; exemplifled the use of this 
valuable technie | by means of an i 
application to the determination of sodium chloride 
in sea water, and then enumerated the essential 
criteria for successful lication of the technique. 
The most important of these is the isolation of a 
pure sample of the compound to be determined, once 
mixing with the labelled material is complete. This 
is sometimes very difficult, rearystallization to con- 
stant specific activity being often a laborious pro- 
cedure. A useful application to the vitamin B,, fleld 
is the determination of the vitamin in crude fer- 
mentation liquors. These contam too oe 
fering substances for colorimetric or microb ogical 
methods to be easily applied, but the problem has 
been solved by the use of vitamin B,, labelled with 
oobalt-80. A known amount of known specific activity 
is added to the-fermentation liquors, and a pure 
sample of the B,, is isolated using resin-column 
chromatography. Ultimately the vitamin 
B,, is counted in a liquid counter. The chief dis- 
advantage of the method is the four-step purifloation 
procedure. In the course of his paper, Dr. Lester Smith 
ae referred to more sophisticated applications of 

the techni mentioning in this connexion the use 
reagents, for example, iodopiperonyl 
a iarids labeled ERE lodtne 181 for Ws cie mein 
of amimo-acids in protein hydrolysates. He also 
referred to the reversed isotope dilution technique, in 
which the total amount of a constituent of & 
mixture is determined by adding a known weight of 
unlabelled substance, re-isolating it and determining 
ita specific activi . Prom this and from the weight 
added, the total activity of the substance in the mix- 
ture can be calculated. This is sometimes referred to 
as the carrier technique, and as such was more 
familiar to some members of the audience. - 

Another practical ap tion of the technique to 
what might be & commercial blam was 
described by Mr. G. O. Ashton, also of Glaxo Labor- 
&tories. This problem is the determination of peni- 
collin G (benrylpenicilin) in fermentation liquors. 
These cofitain also other and other anti- 
bioties which virtually rule out microbiological assay. 
Methods are available in the literature for the pre- 
paration of deuterium- or C-labelled penicillin G 
suitable for isotope dilution applications; but the 
deuterium-labell in partacular ig too costly 
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and laborious to produce with a sufficiently hig) 
isotopic abundance for applications. (Thi 
consideration does not, of course, apply to tritium 
which is not anly r than deuterium but ale 
cheaper than carbon-14.) In the method described 
the “O-labelled material is prepared by standard pro 
cedures. Known activities are added to the fermenta 
tion liquors and penicillin G isolated and ita ifi 
activity determined. Tü eta itha ausaresy chine 
for his radioaseays that Mr. Ashton provoked moe 
discussion, his clatme for closer than 5 per cent agree 
menta between replicates being questioned by som. 
His assertion that the oounting rete o 
ok samples continues to increase beyond th 
usually accepted infinite thickness value was oon 
firmed by Dr. W. F. Pover, of Birmingham, and wa 
attributed to effects. 
: Dr. A. 8. arlane, of the National Institute fo 
Medical Research, Mill Hill, gave an &ooount of th: 
preparation and research applications of radio 
iodinated plaama proteins. It been. found tha 
if the protein molecules contain not more than ter 
atoms of iodine per molecule, they are unchangec 
antigenically. More than ten atoms iodine pe 
molecule produces an antigenically different proten 
with different crystallme properties. When radio 
iodine is used, it is not sufficient to have an awerag 
of less than ten atoms iodine per protein molecule 
steps must be taken to see that no appreciable 
portion of the molecules contains more iodme ar 
this because, having different chemioal 
and, in consequence of the high iodine content t 
relatively high specifio activity, their presence wil 
give rise to erroneous results. The practice ab Mill 
Hil, where radiciodmated ins are prepared, ir 
therefore to use iodine-1831 m the proportion of one 


"atom per protein molecule, and to carry out the 


reaction under conditions that will ensure uniform 
reaction. Proteins react very rapidly with iodine at 
„alkaline pH, one molecule of hydrogen iodide being 
eliminated for each iodine atom atteóhed.. Fast 
mixing is therefore necessary, and this is achieved by 
means of a miorojet apparatus in which jets of 
protein solution and iodine solution flowing in 
ee ee ee chamber. 

yield is usually of thé order of 60 per oent of the 
theoretical, and the prodno ia purified “Gn en ich. 
exchange resin. The final solution as made available 
for research is isotonic, neutral, sterile and with lee 
than 1 per cent of the radioactivity in the form oi 
iodide ion. 

"Experiments have been carried out to ensure that 
the labelled plasma proteins so prepared cannot be 
‘recognized’ by experimental animals. This work has 
been done by comparing the speciflo activity — time 
curves of radioiodinated proteins and biosynthetic 
10-labelled proteins. These were prepared by feeding 
high-specific activity !*O-algal protein to rabbits anc 
then isolating the plasma proteins. It was found 
that the two curves nearly coincide, the difference 
between them being of very doubtful significance. A 
useful poe of the radioiodine-labelled proteins is 

is not re-utilized as 18 carbon-14. 
Whereas the metabolic producta of C-labelled pro- 
teins are dank ation into new proteins, the 
iodine-131 is rapidly excreted once the protein has 
been degraded. This has the' practical advantage 
. that only the protein administered is being traced. 

The application of an iwotope technique to the 
assay of aldosterone and other steroids was described 
in & paper by Mr. R. N. Jones, Mrs. 8. A. Simpson 
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nd Dr. J. F. Tait, of the Middlesex Hospital, London, 
nd read by Dr. Tait. The assay method is based 

changes in the sodium—potassium ratio in 
Senalecboto ed rata caused by certain adrenal 
ormones, notably deoxycorticosterone and aldo- 
terone. Two short-lived isotopes, sodium-24 and 
otassium-42, of half-lives 15-06 and 12-4 hr., 
ro ari can be employed for this purpose. The 

ical problem which has to be met in this work 
s either the measurement of each isotope separately 
n the of the other, or the measurement of 
he ratio itself. This latter alternative has been found 
y these workers to be the better, and the method 
ied is based on the fact that, whereas an absorber 
f thicknees 300 mgm./om. placed between the sample 
nd the counter reduces the observed counting rate 
lue to sodium-24 by a factor of 20, it reduces that 
lue to potassium-€2 by a factor of only 3. This fact 
an be applied successfully to the measurement of 
odium-24[potassium-42 ratios, and carries with it 
he advantage that whereas both .isoto decay 
apidly, the ratio does not because they have 
‘ery nearly the same half-life. 

The assay is carried out by reference to & graph of 
he logarithm of the ratio plotted the 
ogarithm of the dose of steroid. Aldosterone is found 
o be 120 times more potent than deoxycorticosterone, 
vhich is used as a standard. The method, although 
rary successful, was compared by Dr. Tait with a 
ion-isotopic method, namely, the measurement of 
odi taasium ratios by flame photometry, and 
he opinion was expressed that in the long run the 
1on-isotopio method would probably prove to be 
xreferable. 

Isotope dilution methods for the determination of 
ortisol and aldosterone, using the technique &ocord- 
ng to the pepe described by Dr. Lester Smith, 
vere also described. Rimg-labelled cortisol and aldo- 
terone di-(1-14C)-acetate were used. The chief diff- 
mlty was in the purification of the extracted 
om , column chromatography being used. 

use of iodine-181 for another bio-assay was 
lescribed by Mr. Trevor Kinnear of Edinburgh, 
vhose paper was concerned with the assay of thyroid- 
timulatmg hormone. His method is based on the 
dect of the hormone on clearance of labelled iodine 
rom the thyroids of day-old cockerela. The chicks 
wwe injected first with iodme-181 and then, for several 
lays following, with the sodium salt of thyroxine. 
Jontrol groups are then injected with saline and 
ther groups with various amounts of the hormone 
xeperation to be assayed. The change in activity of 
ihe thyroids as measured $^ vivo indicates the rate 
X clearance of labelled iodine and is a measure 
of the activity of the thyroid-stimulating prepar- 
tiong. ! 

Another method in which radioiodine is used was 
ee ee a a and Dr. 
W. Mulligan, of Glasgow. Their problem is to measure 
she volume of intracellular plasma in centri red. 
sella. Heamatrocrit values as determined the 
sonventional methods are found to give very variable 
results, especially with the blood of cows and sheep. 
The isotope method was based on the use of 
plasma proteins with iodine-181 and gab- 
jequent Measurement of the residual activity in the 

i cells. Variable resulta were still obtained 
with cows and sheep; but these were traced to the 
affect of temperature and time of centrifugmg. More 
iniform results were obtained by the use of cooled 
sxontrifuges, the temperature being controlled at 15°. 
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Mr. F. P. W. Wintringham, of the Pest Infestation 
Laboratory, gave an account of some of the methods 
employed for investigating the biochemistry of toxic 
action in insects. His experimental animal is the 
common house fly, and at least one of his audience 
envied him the convenience of the size of his subjecta, 
and admired the technique devised for experimenting 
upon them. Mr. Wintringham first pointed out that, 
in general, there are many dangers attendant upon 
the use of in vitro techniques, especially when toxic 
action is to be investigated. A given agent may 
inhibit particular enzymes $n vitro, whereas in the 
living animal it may either never reach that enzyme 
or it may reach it by pathways which are absent in 
in vitro preparations. Since the well-being of the 
whole animal depends on the existence of metabolic 
pools the components of which are each within 4 
particular range of concentrations, toxins cause 
accumulations or depletions of various components 
of these pools. It is to the study of metabolic pools 
and the action upon them of certain known toxins 
that en isotope technique coupled with paper 
chromatography has been successfully applied. 

Mr. Wintringham took for his example the labelling 
of metabolic pools with phosphorus-82. When carrier- 
free **P-phosphate is administered to the fly, all the 
metabolically active ph orus-containing organic 
com: become rapidly labelled. The fly is 
then killed and tissue extracta separated on paper 
chroma and their presence and specific 
activities determined by scanning techniques. The 
effect of toxins on the labelling pattern is often 

.' For example, the effect of methyl 
bromide is a large diminution in the size of the 
adenosine triphosphate pool and an increase in the 
size of the inorganic phosphorus pool. Cyelopropane, 
on the other hand (which is used as an anmsthetic 
during the injection of the flies), has no such effect. 
An interesting reflnement of the technique is the 
confirmation of the specific activity of the phosphorus 
compounds: the original phosphoras-32 activity is 
allowed to decay away and the papers are irradiated 
m the pile, when all the phosphorus in the spots 
becomes radioactive by the *!P(n,y)™P reaction, thus 
giving, by ita radioactivity, a measure of the amounts 
of phosphorus in the spota as would have been found 
by a chemical determination. By this means the 
interesting fact was confirmed that all the phosphorus 
atoms of adenosine triphosphate are labelled when 
phosphorus-32 is injected into ‘house flies, whereas 
m mammalian tissues only the B- and y-atoma are 
usually found to be radioactive. In answer to a 
question, however, Mr. Wintringham expressed the 
view that this does not constitute an important 
qualitative difference between the metabolam of 
insects and mammals, but is merely a reflexion of the 
higher. turnover-rates in insects. He believes that, 
given time, all the phosphorus atoms of adenosine 
triphosphate m animal tassuea would be exchanged ; 
in fact, the similarities between the biochemical 
pathways of rets and flies are more striking than the 
differences. 

The concluding paper of the E was & survey 
by Dr. J. F? Loutit of the dangers to health entailed 
in the manipulation of radioactive substances. In 
general, he was reassuring: only activities greater 
than 1 mo. of y-ray emitters need be regarded as a 
danger so far as external radiation of workers 13 
concerned, and these dangers can be controlled by 
the use of pocket dosimeters or film badges. Blood 
counts are much less satisfactory than such physical 
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methods of measurement. Blood counts remain 
more or less constant until the subject has had a 
sufficient dose to produce irrevernible damage and no 
institution in Great Britain now relies solely on this 
method of control. The dangers from internal 
radiation, which arise only when radioactive materials 
are inhaled or eaten, in general eritail similar risks : 
that is to say, quantities of the order of 1 mo. inside 
the body are to be regarded as dangerous. But here, 
of course, the chemical pro ies of the isotope, 
which determine where it is deposited and how fast 
it is eliminated, its half-life and the nature of ita 
radiations are also 

assessing the dangers. 
such as strontium are by far the moet dangerous, as 
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dangerous, and precautions similar to those taken by 
baoteriologiste when dealing with pathogenic organ 
isms d protect workers. He reminded th 
audience, however, that whereas pathogenic organ 
isms accidentally let loose in the ratory can bt 
destroyed by disinfectants or other agents, radio 
activity cannot be destroyed. 

In attempting to assess the value of the meeting 
the present writer is under a difficulty. A symposium 
devoted to technique rather than to a fleld of researct 
brings together workers on very different subjects 
whose common interest hangs on the somewhat 
slender thread of common technique. A smaller 
proportion of those attending the meeting are there. 
fore able to comment pertinently on each piece oi 
research than occurs when the subject ‘is common 
to all. There can be no doubt, however, that the 
meetings were much enjoyed by those present. 

R. F. GQuascoox 


NEWS and VIEWS 


Textlle Chemistry at Manchester : 
Prof. R. H. Peters 


Tus Manchester College of Technology has trained 
students of textile i ever since 1905, and the 
pianot work of Prof. Knecht, of J. Huebner and of 

. Scholefield is well known. The industry has 
always found great difficulty in rearujting skilled 
technologiste, and ib has sometimes failed for years 
to make full use of discoveries which have been made 
by the big firms and by research associations such as 
the Shirley Institute and the British Rayon Research 
Association. It is possible that if the textile industry 
of Britain could exploit the new synthetic flbrea and 
the new methods of dyémg and finishing, it might 
have a chance of re-establishing something of ite 
former position of pre-eminence in those world 
markets in which it cannot compete Bo long as it 
restricts iteelf to traditional fibres and the old- 
fashioned techniques which are now so well known 
to ita competitors. 

The appointment of Dr. Raymond Harry Peters 
to be the first professor of textile chemistry in the 
Manchester Oollege of Technology may therefore 
prove to be of great importance to the textile industry 
as & whole. Dr. Peters obtained the degree of bachelor 
of science with first-class honours in chemistry at 
King’s College, London, in 1939 and took his Ph.D. 
in 1942. He was in the Dyestuffs Division of the 
Imperial Chemioal Industries, Ltd., at Blackley during 
1941-47. He took a degree in mathematica in the 
University of Manchester in 1940 and then returned 
to Blackley. He became head of the Dyemg Research 
Section of I.C.I. in 1852. He has published a 
number of scientific papers and in 1953 he was 
awarded the medal of the Worshipful Company of 
Dyers. Prof. Peters will have at his disposal a 
splendid new dyehouse which has been very well 
equipped, thanks to the generosity of Courtaulds and 
the co-operation of a number of firms, in particular 
Meears. Mather and Platt, Lid. He should be able 
to build up & strong postgraduate research school in 
co-operation with local industry, and it is much to 
be hoped that his department will attract students 
who can be trained in this vitally important branch 
of technology, and so help the textile industry of 
Britain to bring itself up to date. 


Electrical Engineering at Swansea : 
: Prof. W. Fishwick 
Taa chair of electrical engineering which was 
recently established at the University College of 
Swansea has been filled by the appointment of Dr. 
W. Fishwick, who is at present a lecturer in engineer- 
ing in the University of Edinburgh. After obtaining 
first-class honours in the Mechanical Sciences Tripoe 
&b Cambri in 1940, together with the Wynne 
Prize from Pembroke College, Dr. Fishwick joined 
the staff of the Telecommunications Research Estab- 


jiahment, where he was concerned first with the 


development of radar equipment and later with radio 
counter-measures. In 1944 he was commissioned for 
special duties with the R.A.F. and commanded a 
scientific intelligence unit operating in North-West 
Europe. Dr. Fishwick returned to i in 
1946 as a research student under Prof. E. B. Moullin 
and Mr. O. W. Oatley, where he developed a novel 
type of mase-spectrometer using radar techniques 
which was capable of following very rapid changes in 
gas composition. Upon the completion of this work, 
for which Dr. Fishwick was awarded the degree of 
Ph.D., he took up & post with Imperial Chemical 
Industries, Ltd., at Manchester in 1948, where he 
was placed in charge of a laboratory for the develop- 
ment of instruments concerned with the automatic 
control of chamical plant. Two years later he was 
appointed to his present post at Edinburgh. Dr. 
Fishwick’s more recent researches have been con- 
cerned with automatic control theory and with 
certain machine-tool vibration problems. Jt is 
peculiarly appropriate that the first t of 
the new chair should be actively iterated mi the 
fleld of automatic control, for many of the steel, 
chemical and other planta which are situated in the 
immediate neighbourhood of Swansea make extensive 
use of such controls. 


Social Responsibilities of Scientists 

Ix a paper presented to the American Philosophical 
Society (American Socienitst, 43; July 1955), Prof. 
J. H. Hildebrand, of the University of California, 
examines the social responsibility of scientists. They 
should first try fo extend the boundaries of knowledge 
and be able to answer Benjamin Franklin’s question, 
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‘Do you love truth for truth’s sake, and will you 
mdeavour impartially to find and receive it for your- 
elf, and communicate it to others?” They should 
n no way be blamed for not foreeeeing every evil use, 
o which their discoveries might be put; ‘those who 
leory science should come out into the open and say 
hey prefer ignorance to understanding, darkness to 
ight". Outside their scientific discoveries the mass 
of scientists are like the mass of other people with 
il the same human weaknesses and strengths. They 
thould bear their moral responsibilities for the use or 
ibuse of scientific discoveries with the rest of man- 
kind. 


City and Gullds of London Institute 


Ix the seventy-fifth annual report of the City and 
Quilds of London Institute, attention is di 
to the launching of the ninth examining body, now 
officially known as the Associated Examining Board, 
for the General Certrficate of Education. The estab- 
ishment of the Board has been weloomed as one 
of the most signifloant developments in secondary 
xlucation in recent years and a development which 
should undoubtedly prove to be of far-reaching 
importance in both educational and industrial fielde. 
The new body is the only one of the nine now 
axamining for the General Certificate of Education 
on whioh industrial and professional interests are 
lireotly represented, and the Board has therefore 
aad in mind the production of syllabuses and the 
introduction of new subjects suitable for students 
intending to enter industry and commerce. The 
Council also reports progress in the number of 
sandidates taking City and Guilds examinations, and 
of further for training courses. The number 
of candidates who sat for the Department’s exam- 
nations in 1954 totalled 88,560—an increase of 6,278 
over the previous year. Many new subjecta were 
introduced during the year and major revisions of 

isting schemes were undertaken. 

In the City and Guilds College the numbers of full- 
time undergraduate and uate students have 
risen considerably ; a chair of heavy electrical engin- 
sring and & ip in production engineering 
have been instituted, to be financed from the income 
which will be received from & share of the Counter- 
part Funds placed at the disposal of the University 
of London; and the first allocation of special 
axpansion recurrent grant will allow for the appoint- 
ment of & professor of applied science (engineering) 
and & professor of soil mechanics, in addition to other 
necessary additions to the lecturing staff. 


British Hat and Allied Feltmakers Research 
Association 


Tom seventh annual report of the Director of 
Research of the British Hat and Allied Feltmakers 
Research Association (pp. 19+2 plates; from the 
Association, Manchester, 1954) covers the year ended 
August 1964 and refers to the fresh conditions of 


grant obtained for the five years commencing in 
April 1954. For the first two years the government 


grant remains unchanged, but for the following three. 


years the industry is asked to raise an annual 
minimum of £12,000 to attract grant at the rate of 
£9,000 a year, with up to a further £5,000 on the 
basis of £100 for each £100 in exoeas of the stipulated 
minimum raised by the mdustry. One of the 
Association's outstanding achievements has been the 
development of equations for oarrotting fur, although 
further work and factory trials will be necessary to 
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eatabliah their validity for all grades of fur and 
different types of carrotting reagents. Bo far, different 
equations have been established for the standard 
‘meroury in nitrio acid’ reagent and for non-mercurio 
reagents of the ‘hydrogen peroxide-nitrio acid’ typo. 
The study of wool noil, of the direotional felting of 
wool and the physical p of fibres continued, 
and the operation of multi-roller machines in rola- 
tion to the degree of carrotting and the grade of 
fur used was investi The survey of wool 
bumping machines has yielded information on the 
loading of crank bumpers in relation to the wetness and 
temperature of the mass, and to the rate of felting, 
which should find immediate application in the 
industry, while observations on the time of dyeing 
of wool felt were immediately reflected in the qualitv 
of the hats produced. Ad hoo research progremmes 
included the blending of fur with protein fibres, the 
shower-proofing of hats and the stoving temperature 
in carrotting fur. Other work has been conoerned 
with standardization of raw materials and finished 
products. A research conference held in con- 
junction with the annual general meeting, ab which 

reviewing the work of the Association were 
o ivered, was an outetanding success. 


Finnish Institute for Occupational Health 


Tum Board of Trustees of the Institute of Occupa- 
tional Health in Heleinki is made up of members of 
the Cabinet, the universities and voluntary organ- 
izations. Ita funds are drawn from industry, insurance 
companies and workers’ organizations and, each year, 
it publishes & report in English (Occupational Medical 
Foundation and Institute of Occupational Health. 
Annual Report, 1954. Pp. 47. (Helsinki: Oocupa- 
tional Medical Foundation and Institute of Occupe- 
tional Health, 1955) ). Besides a general department, 
it has medical, physiological, psychological and 
industrial hygiene departmenta and, in 1954, the 
number of workers engaged on research projects 
increased substantially compared with the previous 
year. Among the original investigations carried out 
was one into the problem of sickness absenteeism 
among government workers. Of 44,000 government 
workers whose cases were examined, the frequency 
of sickness among groupe working indoors has been 
three times higher than that among outdoor workers. 
A study of the characteristics of an influenza 
epidemic and of the effects of immunization showed 
that previous attacks of influenza had no clear 
immunizing effecta, while the resulta obtained from 
immunization were unsatisfactory. Investigations 
were also made into the reasons why javelin throwers 
have to give up their sport“each year for varying 
periods, while a statistical study was also made into 
the relation between age and number of traffic 
accidents incurred by some flve hundred bus drivers. 
This showed that the number of accidents involving 
drivers with long experience diminishes with age up 
to approximately 45-48 years, after which the 


_accident-rate begins to grow. 


Macaulay Institute for Soll Research : Report for 
1953- 


Tma annual Aes for 1953-54 of the Macaulay 
Institute for Soil Research, Aberdeen (pp. 5542 
ee from the Institute a5 Oraigiebuckler, Aber- 

; 1955), indicates that the Institute continucs 
actively to promote ita aim of advancing the fundi- 
mental of the soil in all ite aspects. The 
Pedology Department surveyed a further 260 square 
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of & double-beam mfra-red spectrometer haa assisted 
the positive identification of some substances present 
in soil organio matter. Investigations on the carbo- 
hydrate and constituents of the soil have 
been continued by the Department of Soil Organic 
Matter. Other activities of this Department include 
studies in the transformation of fatty materiala in the 
soil by Actinomycetes, the physiology of aerobio 
thermophila, lignin tion studies and work on 

t classification, includi pollen analysis. The 
Department of Plant Physiology, working with sugar- 
beet diska, finds that phosphate on is related 
to the sugar content of the cell. It is also 
suggested that the ratio of phosphorus to iron in 
leaves grves & clearer picture of the iron status of 
plante than the individual concentration of these 
elements, high ratios being characteristic of iron- 
chlorotic plants. Investigations of soil nd 
directed towards improving fertility practice, olan- 
fying the signrfloance of soil properties i relation to 
crop production and developing methods for evalu- 
ating the nutrient status of soils, have been continued. 


journal of the Institution of Telecommunication 
Engineers, India 


Tum first number of tho Journal of the Institution 
of Telecommunication Engineers, India (see Naiure, 
July 16, p. 100), was published in March, and for the 

Eb will be ro edana ariy (eae ha 

Curzon Road, New Delhi; Rae. 15 a year 
or Re. 5 per copy). It is intended that each issue of 
this Journal will normally comprise an editorial note, 
two or thtee research papers, articles of general 
interest for studente, reviews of papers, news and 
"notes, and lettera to the editor. The first number 
contains the texte of the addreases delivered at the 
inaugural session of the Institution on November 8, 

1058: first, the addreas of welcome by A. O. Ram- 
chandani, chief of All-India Radio ; 


Republic of India; and then the 
presidential address by B. R. Batra, chief engineer of 
the Posts eerie minds peg Mr. Batre's 
second presidential i 

12, 1954, is also reproduced, The more technical 
material published in this issue comprises an article 
on line fault location by pulse technique, by T. K. 
Mahadevan; an account of radio meesuremenis at 
Jabalpur during the solar eclipse of June 80, 1954, 
Bn ae Pe eee College 


at Jabal and & paper by 8. Sam on power 
density di of short-wave arrays. The 
Journal concludes with the annual of the 


Oounocil of the Institution for 1953-54, and a list of 
current members. 


Anguinomorph Lizards 


In 1878 Steindachner described a lizard from 


Sarawak which be named Lothanotus borneensis. 
Only a few specimens have been collected since then, 
eo that i$ is still rare in museums. As it was regarded 
age ted to Heloderma—indeed, it was some- 
times put in the same family—it a remark- 
able of discontmuons di ion. B. B. 
MoDowell, jun, and C. M. Bogert in “The Bystemaiio 
Position of Lothanotus and the Affinities of the 
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Anguinomorph Lizards” (Bull. Amer. Mus. Nai 
Hist., 105, Art. 1, 1954; pp. 1424+43 figs. +6 plates 
6 dollars) started to examine this problem bub wen 
Boon led mto wider fields and examined the orania o. 


"806 living reptiles and those of eight related fossi 


This work is illustrated, snier alia, with th: 
detailed dea wines of the skulls of twenty-eight species 
of reptiles, and as the majority of these are origina 


are excellently 

and well reproduced. In addition to the claim tha: 
ee Oe eee eee 
that it also resembled Shéntscurus 
another rare lizard from southern China, and thi 
point is also specially investigated. The procedur 
adopted is to give full accounts of tbe externa 
features, akulls,and post-cranial skeletons of these 
Nasgotanr tear E onan Gaol eal wat 

to make deteiled camparisong between them anc 
& series of key forms. Among the conclusions reachec 
is that the Anguinomorpha, as here defined, 1nolud: 
the extinct Mosasauridae and gcnus Ue ad 
infra-order divisible into two superfamilies, 
Diploglossa and the Platynota. AISEE 
to the former and, although Heloderma falls in the 
latter, it is in a te family not oloeely relatec 
to the Lothanotidae. Some of the characters o; 
Lothanotus are such as might be expected in a form 
ancestral to makes. It is further suggested that the 
Typhlopodidas should not be included m the 
but should be regarded as a highly specialized li 
Anguinomorph lizards the resemblances af which te 
the snakes result from convergence. Altogether, this 
is a most useful contribution upon which the authors 
are to be congratulated. 


Blological Races of Phytophthora infestans in Canada 


Ix recent investigations of the Phytophthora blights 
of tomatoes and in bastern Canada, ib was 
found that different isolates of the fungal pathogen 
did not always yield reproducible effects in inoculation 
experiments. This led to the view that different 
biological races of the fungus might be involved—a 
view fully borne out by further experimentel work 
now re by K. M. Graham and H. N. Rasioot 
(Soc. Quebeo pour lẹ Protection des Plantes, 

irty-fifth Rept., p. purae 1858). Thirty-one isolatee 
of P. tnfesians from were examined. Cyto- 
logical study showed that the xoospores are uni- 
nucleate and that genetically pure lines could 
therefore be obtained, these being cultured on 
oatmeal On a host-range comprising both 
potato tomato varieties, ib was found in com- 
perable inooulation tests that three races of the 
pathogen could be differentiated, their respective 
effects being indicated. 

Photosynthesis In Different Phyla 


L. Norris, R. E. Norris and M. Calvin have reported 
on & survey of the rates and products of ghort-term 
thesis in planta tative of nine 
different phyla (J. Bap. Bot, 6, 16, 64; 1955). 
Whén short-term experiments’ on photosynthenis, 
using carbon-14 dioxide and paper chromatography, 
were performed with twenty-seven different plants 
ing nine phyla, there was & remarkable 
of ethanol-soluble compounds 
ive in the entire group of 
planta used. The amounts of the different 
compounds varied considerably among the various 
; (Continued on p. 447) 


uniformity in the 
which became 
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BRITISH ASSOCIATION MEETING AT BRISTOL 


“SCIENCE AND THE SCIENTIST* 


By Six ROBERT ROBINSON, 'O.M., F.R.S. 
President of the British Assocation 


MHE Association held ita sixth annual meeting in 
. Bristol in August 1836 under the preaiden 


report 
proval that the address was delivered on 
ab occasion not P Magdolen Coll but by Charles 
wibeny, Fellow of College, Oxford, local 
asurer for Oxford. Daubeny had already been 
Piang to the University chairs of chemistry and 
tany. 


d tireless energy. Among many notable contri: 
tions to knowledge, ane that deserves the epithet 
waical was his discovery that the proceas of photo- 
nthesis oocurred more rapidly under the influence 
blue and violet light then under tha of the leas 
Tengible rays. 
in the oou of his därom, Danbeny, muere 
dong other Minga, te Tarinan eae eee 
chemistry and mentioned in 


M Re ee bal ee a ooblen 


moder of the atomic theory but who was in fact 
st short of seventy years of age. At the ing of 
ə Association in the previous year at i 
dton had given an account of his ents on 
3 distillation of caoutchoue and of formation 
a volatile oil which was doubtless crude isoprene. 
tis he called ‘double olefiant’. One volume:of the 
seca ser ne exploded with six volumes of 

gave four volumes of carbonic acid gas, which 
: out for: 


O,H, + 60, = 400, + 3H,0 + (CH,0). 


me the CH,O merely repreeents!loes of partly 
idized hydrocarbon. I mention this matter, rather 
t of context, because the work seems to have been 


gotten. 
Dalton was not too ‘venerable’ either to be a vice- 
xident of the Chemistry Section at the Bristol 
eting, or to be charged with the duty of examining 
> lesser “constituents of the atmosphere. One 
ndes whether the small inoombustible residue 
ted by Cavendish, and which was undoubtedly 
a 

next meeting at Bristol was in 1875. The 
æident was the eminent engineer Bir John Hawk- 
xw, and he delivered a moet i address on 
> historical development ‘of ear me 
æible by applications of pec Socom 
ences. The last three sentences will a 

. Need we try to extend our vision into futurity 
ther ? Our present knowledge, compared to what 
Presidential ad: drew deltvered ai Bristol on Augos 31 and appearing 
ic ma E af toe RCM aie 


is unknown, even in physica, is infinitesimal. We 
sara never discover a new force—yet, who can tell ?” 
neea attended by many -famous men 
of science, and among the officcrs of sectional oom- 
mittees we find Cayley, Thomson (afterward Lord 
Kelvin), Tyndall, Rayleigh, Williamson, Galton, 
Armstrong and Tilden; a short list at random that 
could be greatly extended. 
Sir William Crookes was the president at the third 
Bristol meeting, in 1898, and he delivered an out- 


standing address on a variety of topics. First on the 


gloomy for the supply of bread to the 
people of the British Ialee. he foresaw with 
characteristic intuitive genius that the only possible 


. solution would be to obtain nitrogenous producta 


from the atmosphere. At that time the only known 
method was the combustion of nitrogen with the help 
of & powerful electrio discharge, an experiment 
initiated by Henry Oavendish, developed by Crookes 
himself in 1892, and by Rayleigh for the isolation of 
argon. Crookes even calculated that electricity 
generated from coal could be used to produce sodium 
nitrate at £26 per ton and that power from Niagara 
would reduce the cost to £5 per ton. The figure for 
Chilean nitrate was £7 10s. per ton, estimates which 
have only relative interest at the present time. If 
the Haber synthetic ammonia had not offered 
a much better alternative, tb is possible that Crookes’s 
idea would have been commercially developed. In 
any event, his thoughts were along the right linee. 

Crookes was able to report that on May 10, 1897, 
Dewar had written to bim: “This evening I have 
succeeded in liquefying both hydrogen and helium." 
Further, he mentioned that in the preceding few 
months, Ramsay and Travers (a distinguished Bris- 
tolian) had discovered three new rare gases of the 
atmosphere. 

He goes an to speak of X-rays and the early dis- 
coveries of radioactivity by the Curies and Beoquerel. 
Speculating on the source of the energy uncessingly 
radiated, he found it in the translational motion of 
the molecules and of the atoms within the molecules. 
He was thus led to the considerable under-estimate 
shee te en es Fool ee gm 

to propel a one-horse engine for more 

", and continues, “The store drawn 
sa punica by uranium and other heavy atoms 
only awaits the touch of the magic wand of Science 
to ensble the Twentieth Century to cast mto the 
shade the marvels of the Nineteenth.” How much 
moore true that is than Sir William Crookes imagined. 

His final section on psychical reaéarch and experi- 
mental psychology was restrained but oonfident. He 
was conscious of the criticism which he was inviting 
but did not shrink from giving witness to his con- 
viction that the phenomenon of ‘telepathy, for 
example, was & real one and that the subject should 
be studied by scientiste. 

May I now interpolate that we should all agree 
with this. Telepathy, and even pre-oognition, are 
claimed to have been established, and surely it is 
extramely important to know whether the evidenoe 
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is really good enough to justify these claims. In the 
first place, we need to discuss how to Bet to work, 
and only when that is quite clear to put a plan into 


operation, It is the first stage which is likely to be . 


the more difficult. Perhaps it should be added that 


Weaver has so aptly remarked, there is no such 


thing as the voice of science. 

The last Bristol meeting was in 1980, with Prof. 
F. O. Bower as 
Form in Planta" and/ remarked that this nineby- 
ninth year of the life of the Association marked the 
close of the Darwinian epoch. That was intended 
only in relation to personal links and did not imply 
that Darwin’s influence on science had in any way 
leasened. Bower naturally referred to Sir William 
Crookes’s remarkable address of 1898 and was able 
to point not only to the actual production of artificial 
fertilizers but also to the development of new strains 
of wheat which enabled areas of lower rainfall to be 


utilized, and also shortened the period between sowing 


and reaping. 
Bo far, in asking for your attention to the reverb- 


erations of the thunder of the pest, I have been on 


solid ground; but now the situation changes as I 
turn to my own choice of a topio. I recall the case 
of the Texas politician who was seid, naturally by 
an opponent, to have ‘both feet firmly planted in 
the air". However, even if this is thought to apply, 
I hope to come to earth occasionally. 

One of the troubles of the modern life of scientista 
is that we are all too busy, and that only a small 
fraction of our available tame and energy can be 
spent in practising our real vocation. Please forgive 
& personal reference—it is not really very boastful. 


I am conscious of a certain talent for tapping a test- 


tube; but it 18 a long time smoe I waa able to indulge 
this bent to much purpose. Lately I have had to be 
content to encourage others to perform this simple 
operation with, it should be added, due consideration 
of what is placed in the teat-tube, and observation of 


db e e 
When secretary of the British Association, as 
of the Oouncil, asked me for the title of this 
dress, I was more than usually preoccupied and 
selected ''Saienoe and the Scientist’, because I 
thought it clay that could be modelled into almost 
any desired shape. 

However, there was at the back of my mind the 
feeling that the functions of the two are not always 
clearly understood and distinguished, so that there is 
more than ao little confusion of thought in some 

especially in the use of the word ‘science’. 

subject is not at all controversial; but I will ask 

for your indulgence to state once mare the generally 

accepted definition, clearly implied in common oon- 
sent if ndt the subject of any recent manifesto. 


The Broad Definition of the Term Sdence 


Science is simply the record, enshrined in the ` 


literature, of the system of knowledge and of the 
parts of that system. 


ons correlating 
It Foeata that such knowledge cannot be 


based on dogma or authority of any kind, nor an any 
intuition or revelation, unleas indeed it be of the 
Book of Nature that lies open before our eyes. We 


need not dwell on the prooeeses of know- 


ledge by observation, experiment, and inductive and 
deductive reasoning. The study of scientific method 


both in theory and practice is of great importance ; 
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but this topic requires separate treatment. Furth 
it is inherent in the philosophy that the record m 
be imperfect and the conceptions erroneous; + 

fallibility of our acience is nob only acknc 
ledged but also insisted upon. 


Approximation to Truth 


Still there are degrees of uncertainty, and even i 
apren) reraton in DEUM. tar an oria 

e twentieth century has nob so much supersec 
the older teaching as supplemented and extended 
by wider generalization. 

The improvement of knowl 
approximations is fundamental, 
to consider some illustrations. 

A very simple example of the improvement o 
nearly true statement of a relation ia that of : 
Boyle—Oharlea law. This stated that the volume o 
gas is directly proportional to the temperature 6 
inversely proportional to the preasure. It can 

as pv = RT. This works very well 
most practical purposes; but it is not quite corre 
especially at higher pressures. In 1873 van < 
Waals pointed out that the volume (v) taken shor 
be leasened by a quantity (b) related (but nòt eq 
to) the volume of the molecules themselves, that 
v — b for v. The pressure (p) should be increased 
a quantity a/v’ which denotes the cohesion of t 
molecules. , 
With the expreæion, 


(o Ze -b= nr 


& much better agreement with the experimental dr 
was obtained ; but it was still not absolutely accun 
and more or leas successful modifications have be 


i BUOcO88 
itis worth wl 


The ‘ideal’ gas which obeys the Boyle—Charles 1 
may perhaps be compared to the ‘ideal’ railway tl 
conforma to “Bradshaw”. The divergence fram * 
ideal m the perfarmance of a railway becomes grea 
when the traffic is congested, and this factor is » 
unlike the b of van der Waals. But railways : 
much worse than gases, chiefly due to the appearas» 
dE the Nema Bitter, which be quite Mecane. 


An Example to Illustrate Limits of Knowled; 


Where the material can be directly apprehen 
ky onr pense aided. pakane Py devs such 
cameras, microeco there can 
eee ea ie ode ee teed ne 
it may need some adjustment of errors of observat 
and of the value of any itude that is involv 
The uncertamties are then y concentrated 
the conceptions and generalizations which have b 
based on the ascertained facts. May I be excuse 
I refer to the subject I know best in illustrat» 
The molecular structures of the chemist are 
directly but must be deduced f 
observations on collections of very large numben 
molecules; and yet & moet remarkable system 
been evolved which even forms the conventic 
basis of patents and is recognized as valid in om 
of law. The degree of uncertainty is indeed not m 
increased by the fact that we cannot see tl 
structures. 

Leaving aside philosophical dubieties about real 
we oan say that the limita of our knowledge in 
fleld are somewhat as follows. That the atoms e 
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entities, but ‘the problem of the nature and con- 
ation of the atoms themselves has not been fully 
ved; rapid progreas is being made. We know the 
angement of the atoms in the vast majority of the 
wies of molecules which we find in Nature, and we 
7e learned how to construct molecules, even those 
a highly complex pattern. The defences of same 
she last olds are in proceas of being breached. 
brilliant example of modern work of this kind is 
ng described by the president of Section B (Chem. 
ry), Bir Alexander Todd. It concerns the structure 
1 synthesis of the nucleosides, those vastly im- 
‘tant constituenta of the nuclei of living celle. 
en the protems are being forced to reveal their 
reta, and though none of them has yet been 
ithesized, we have a foretaste of what is in store 
the artificial preparation of the oxytooio factor of 
| pituitary by Prof. V. du Vigneaud. And when 
speak as chemists of nucleosides, proteins, or the 
rtocic factor, we are all the time thinking not so 
oh of the specimen in the glasa tube but of the 
y the atoms are joined together in each of the 
ions upon billions of molecules in the tiniest 
ible fragment of the material. May I be pardoned 
the cognosoenis, I cannot forbear from re 
| resulta of a calculation made by Dr. low 
wiley, the eminent American astronomer, which 
strates very clearly the huge number of the 
lecules in any small parcel of matter. In any 
ume of air four-fifths of the particles are molecules 
nitrogen, each isti of two atoms. If, for 
umple, a deep breath is exhaled, the nitrogen 
lecules in it are rapidly dispersed and, after a 
tain period, probably not more than s few years, 
‘haps leas, they will be equally distributed through- 
; the atmosphere. The mass of the atmosphere is 
ywn approximately, and when even distribution 
| been achieved, each unit volume of air at the 
face of the earth will contam between two and 
‘ee of the nitrogen molecules that were present in 
| original volume distributed. Now to make it 
re dramatic we select some particular exhalation, 
ferably & long time back so as to make sure of 
ı necessary even diffusion. Thus we could say 
it when was writmg the first line of 
| second act of Hamlet, he exhaled a breath; and 
you care to inhale a breath now, it will contam 
ees eee ee 
that particular time. You would be very cky 
‘ou only got one and, if you were to capture three, 
1 would belong to a fortunate minority. 
The calculation leads to other interesting resulta. 
you exhale a breath now, then, after the lapse of 
necessary time, every breath inhaled by every 
ng person on all occasions will contain two of the 
rogen molecules in that breath of yours. 
t must be obvious that many of the molecules 
| be used more than once, and the calculation 
es no account of the small losses from the atmo- 
ere due to escape, or the activities of Sir Alexander 
ok, among other nitrifying organiams. 

estion which is often asked, and ought to 
waked do. How can you possibly know anything 
vat the architecture of such exceedingly minute 
‘ticles? The answer cannot be given in a few 
tences but an analogy may help you to appreciate 
poesibility—again with apologies to those cogno- 
wt. A pure chemical substance is a collection of 
rtical molecules. Let us oompare.& perceptible 
sunt of it to a crate of identical clocks; each 
sk then represents a molecule. We reduce the 
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clocks to a heap of metal filings, take a certain 
weight of these and apply a strong magnet. This 
takes out the iron, which we weigh, and thus we get 
the tage of iron in the whole of the clocks, 
which ia almo they perbenbage of en in one cloak. 
But it may be objected, you have started with the 
hypothesis that the molecules in a parcel of a pure 
substance are identical. How can you be sure of 
that ? A short answer cannot be given; it depends 
on the recognition that certam properties, for 
example, many optical ies, are due to the 
summed effecta of indivi molecules, and on the 
elaboration of techniques for segregating molecules 
of the same kind; for example, by crystallization, 
distillation, diffusion, or by adsorption on surfaces. 


Predictions and Conveyances 


Justification of scientific theory has been obtained 
by the success of predictions and by the unanticipated 
convergence of more than one line of approach. This 
is a commonplace of every pert of science, and the 
examples to be mentioned could be almost indefinitely 
extended. In all the cases the degree of coincidence 
becomes so great as to carry conviction that we have 
been vouchsafed, if not the whole truth, at least 
something very closely related to it. 

Even the routine predictions of astronomers are a 

source of wonder; but the circumstances 
of the discovery of Neptune were sensational. In 
1848-44, J. O. Adams, of Cambridge, found that the 
perturbations of the orbit of Uranus could be fully 
explained by the existence of an outer planet and he 
accurately identified the position in which it should 
be found. 

Quite independently, Le Verrier, of Paris, came to 
exactly the same conclusions and was more fortunate 
than Adams in securing the quick co-operation of 
practical astronomers, with the result that Neptune 
was discovered in the Place in the heavens. 
It proved to be of the size expected and later was 
found to follow the expected orbit. 

Again, near the beginning of the second decade of 
the century, Albert Einstein stated that his relativity 
theory required that the rays of light should be bent 
under the influence of a gravitational fleld. He was 
able to calculate the magnitude of the expected 
effect. Confirmation came from observations made 
on the occasions of the two next following total 
re par Rieder tee This succeas was naturally par- 

ly welcome in view of the novelty of the 
theoretical background, and it doubtless aocolerated 
the development of the new physics based on the 
work of Planck, Einstein and other pioneers. 

The death of Einstein has evoked universal tributes 
of homage to the man and the philosopher. He was 
undoubtedly one of the greatest of men of science. 

A third example of prediction is the successful 
releage of nuclear energy, especially in the so-called 
hydrogen bomb. We must not allow the horror of 
the possible misuse. of the weapon to blind us to the 
spectacular triumph of the achievement. It showed 
very plainly that nuclear physicists had been thinkmg 
on the right theoretical lined. Let us hope that they 
will continue to do so—100 cent and nob 99:9 per 
cent. These matters are in secrecy; but 
Pres reporte have suggested that just as the hydrogen 
bomb is initiated by a Mark-I atomio explosion, so 
the hydrogen bomb in its turn can initiate a vastly 
greater uranium explosion. In biological processes 
energy is taken up in steps by suitable relays to high 
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levels, and an ordinary scientist cannot help won- 
dering whether every possibility of setting fire to the 
lighter elements has quite certainly been excluded, if 
nuclear relay is taken to further 

Do we really know enough about nuclear reactions 
to be sure there is no loophole? Has every con- 
ceivable case been considered ? 

The physicists appear to be cocksure that this is 
80; they claim the oe But just as it is 
necessary that ‘justice be sean to have been 
done’, I submit that it is desirable that the inner 
circle of advisers to Governments should not only be 
right but also be 'sebn to be right’. This can only 
be secured by a relaxation of secrecy on the soientiflo 
aspects of nuclear energy developments, and by some 
form of international consultation before novel and 
greatly increased releases of energy are attempted. 

The second class of weloome confirmations waa the 
illumination of a topic from two or more distinct 
sources, 

This is now a commonplace of many sciences, for 
example, &gain, of organio chemistry. Analytical 
researches lead to the determination of a molecular 
structure which may be confirmed, poesibly after the 
lapse of years aa in a different laboratory, by 
synthesis of the substance the molecules of which 
should possess that structure. If the synthetic pro- 
duct proves to be identical with that isolated from 
natural sources, the whole system of reasoning both 
on the analytical and synthetic-sides receives im- 
portant support. Even more striking has been the 
validation of the conclusions of chemists by X-ray 
crystallography. At first this led to the confirmation 
of established structures, often with some additional 
information about the arrangement of the atoms in 
space, Later the X-ray studies were accessory to the 
first analytical studies. Thus in the case of penicillin, 
Mrs. Hodgkin and her collaborators were able to 
fasten upon one of -the two alternative structures 
which tho purely chemical researches indicated. Now 
the chemical and physical methods go hand in hand, 
with the crystal analysis tending to take a more 
important role than in the past, and destined to do 
so more and more in the future. 

Another example may be mentioned. 'l'he chemical 
formula for a metal phthalocyanine had the shape of 
a four-leaved clover and the metal atom was placed 
at the centre. J. M. Robertson’s electron-distribution 
diagram from X-ray evidence had the same dueoid 
shape and the metal atom was where expected. Only 
a few years ago a special electron microscope cast the 
olover-leaf shadow of a single molecule of copper 
phthalocyanines on a fluorescent screen. The necessary 
apperatus 1s not particularly complicated and can be 


This was by no means the first time that a single 
molecule had become apparent to our senses. Owing 
to the great energy of certain particles carrying an 
electrical charge, and the invention of devices for 
amplifying very small currents, we have long been 
familiar with & variety of methods for observation of 
the effecte of single particles: Crookee's spinthari- 
scope, the Geiger counter, the Wilson cloud chamber 
and—bringing coals to Newcastle—the techniques 
developed in such an admirable manner by Prof. 
O. F. Powell and his school m Bristol, for the study of 
single events ab the atomio level—the study of the 
im of cosmic rays on the sensitive emulsions 
of the photographic plate. 

Ino subjecte there are very many examples of 
the confluence of streams springing fram two sources. 
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leg are the datmg of ancient objects by mes 
ioactive isotopes and the light shed on t 
movements of races by the hybridization of plan 

The latter reference is to a hybrid cotton ple 
found in Peru. There the Porto Rican cotton ple 
married the Indian, and the circumstances are œ% 
sistent with the view that Indian voyagers reach 
Bouth America in very early days. 


Ex&m 
of 


Scope of Sclence 


All branches of knowledge are included in t 
definition of science; always provided that t 
record has been made without appeal to authori 
There ıs no philosophical line of demarcation tl 
separates one of learning from another, thou 
the demeanour of many s0-called humanists sugge 
that they perceive one. - 

A historian, formerly a colleague of mine, or 
declared that the absorbing interest of his subj 
was due to the badness of the evidence; but I thi 
that was only another way of saying that he liked 
get his teeth into a diffloult problem. 

[isis nob nacsary of dedirable tor pastel i 
unprofitable discussion ; our brother scientists on t 
Arte side will doubtleas work out their own salvatic 
But it is opportune to add another voice of prot 
against the often assertion, that ‘culture’ 
the preserve of students of some particular br&nol 
of knowledge, and is denied to others. What is mea 
by ‘culture’? If it is the ability to think clearly a 
to expres thoughts m language, what evidence 
there that physioal and biological scientists la 


these qualities ? 

The acerbity that characterizes much of the an 
scientific pro strongly suggests that ita ba 
is defensive ra than offensive, ` 


In the meantime, these persistent attacks do 
great deal of harm by suggesting to young peor 
that they will become automatons if they devc 
themselves to physical science and that in such a 1 
they will not experience the warmth of hum 


feeling. 
The Joy of Discovery 


What a travesty of the facta this ia! The scienti 
discipline is indeed a hard one; but it is most rewardi 
and full of living drama. Perhaps I may just ha 
time to show one picture from the past. It conoer 
a beginner in research, but that young man was Lo 
Pasteur." It will be best to quote his own words frc 
"Lectures on the Molecular Asymmetry of Natu 

io Producte” (1860), reprinted by the Alem) 
Olab of Edinburgh : 


‘When I began to devote myself to special wo: 
I sought to strengthen myself in the knowledge 
crystals, foreseeing the help that I should draw fr 
this in my chemical researches. It seamed to mo 
be the simplest course, to take, aa a guide, so! 
rather extensive work on orystaline forms; 
repeat all the measurements, and to compare 1 
determinations with those of the author. In 18 
M. de la Provostaye, whose accuracy is well know 
had published a beautiful piece of work on t 

ine forms of tartaric and paratartario ac: 

and of their salts. I made a study of this memc 
I orystallized tartaric acid and its salte, and inves 
gated the forms of the crystals. But, as the wc 
I noticed that a very interesting fact h 

escaped the learned physicist. AN the tartrates whi 
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xamined gave undoubted evidence of hemihedral 
»e. 

"Now if we compare the disposition of the hemi- 
dral faces on all the prisms of the primitive forms 
the tartrates, when are orientated in the same 
inner, this disposition is found to be the same.” 


Herschel had already connected the hemihedry of 
Artz with the right or left rotatory power of the 
atala, and Pasteur saw that the hemihedry of the 
rtrates could be an outward and visible sign of the 
ymmetry of the molecules. Hence he was extremely 
;-ested in a note of Mitscherlich of 1844 stating 
at sodium ammonium tartrate and sodium ammon- 
n paratartrate had identical crystal form and yet 
ly the former was optically active in solution. He 
ought Mitacherlich must have failed to notice that 
e paratartrate was not hemihedral. 


"I hastened therefore to re-investigate the orystal- 
ie form of Mitecherlich's two salts. I found, as a 
abter of fact, that the tartrate was hemihedral, like 
. the other tartrates which I had previously studied, 
t, Strange to say, the paratartrate was hemihedral 
xo. Only, the hemihedral faces which in the tartrate 
oe all turned the same way were, in the para- 
rtrate inclined sometimes to the right and some- 
nes to the left. In spite of the unexpected character 
this result, I continued to follow up my idea. I 
refully separated the which were hemi- 
dral to the right from those hemihedral to the left, 
i: examined their solutions separately in the polar- 
ee I then saw with no less surprise 
easure that the crystals hemihedral to the 
ht deviated the plane of polarization to the right, 
id that those hemihedral to the left deviated it to 
e left; and when I took an equal weight of each 
the two kinds of crystals, the mixed solution was 
different towards the light in consequence of the 
utralization of the two equal and opposite indi- 
dual derivations. 
“The announcement of the above facts naturally 
aced me in communication with Biot, who was not 
ithout doubts regarding their accuracy. Being 
warged with giving an account of them to the 
yademy, he made me come to him and repeat before 
B eyes the decisive experiment. He handed over to 
e some paratartaric acid which he had himself 
viously studied with i care, and which 
ı had found to be perfectly indifferent to polarized 
ht. I the double salt in his presence, with 
da ammonia which he had likewise desired to 
ovide. The liquid was set aside for slow evaporation 
one of his rooms. When it had furnished about 39 
40 grams of oryBtala, he asked me to oall at the 
allège de France m order to collect them and isolate 
fore him, by recognition of their orystallographio 
aracter, the right and the left 
ə to state once more whether I really affirmed that 
© crystals which I should place at his right would 
sviate to the right, and the others to the left. This 
me, he told me that he would undertake the rest. 
e prepared the solutions with carefully measured 
lantities, and when ready to examine them in the 
llarizing &pparatus, he once more invited me to 
me into his room. He first placed in the apparatus 
e more interesting solution, that which ought to 
'viate to the left. Without even making a measure- 
AR m 
ro images, ordinary and extraordinary, in the 
&lymer, thet there was a strong deviation to the 
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left. Then, very visibly affected, the illustrious old 
man took me by the arm and said :— 

“My dear child, I have loved sence so much 
throughout my life that this makes my heart throb.’ 

‘You will pardon me, gentlemen, these 
recollections which have never been effaced from 
my mind. In our day, and ges our habite, they 
would offend in a scientifle memoir, but they have 
seamed to me not out of place in an oral account ; 
and perhaps the biological interest of such recol- 
lections will constitute one of the advantages of the 
kind of instruction which the Société Chimique 
inaugurates to-day. 

"Indeed there is more here than personal reminig- 
cences. In Biot's case the emotion of the scientific 
man was mingled with the pergonal pleasure of seeing 
hia conjectures realised. For more than thirty years 
Biot had striven in vain to induce chemists to share 
his conviction that the study of rotatory polarization 
offered one of the surest means of gaining a know- 
ledge of the molecular constitution of substances.” 


Thus was the science of stereoch born. The 
main point of Pasteur’s work was that he recognized 
that optical rotatory power of the tartrates m 
solion showed that the molecules themselves must 


Reo MI LA tel, like a right- ora 
left-handed screw. But the hemihedry of the tartrates, 
though due in the crystal to the same cause, per- 
sisted in the free molecules, which were therefore 
characterized by asymmetry in a certain sense, 
all right-handed or all left-handed. A mechanical 
analogy is very useful here. Pe eee 
filled with one screw and water is 
it, the issuing stream will rotate, debole ur ane: 
clockwise, according to the nature of the screw. 
The same thing happens if we the tube with 
small right-handed screws, or handed screws, 
at random. With an equal number of both 
kinds there would be no rotation of the issuing water. 
The single large screw corresponds to the quartz 
orystal, and the hi y- y smal screws 
correspond to the freely moving asymmetrical mole- 
cules of the tartrate in solution. 

The philosophy of asymmetry is very intriguing. 
Only an asymmetric, I should perhaps say diesym- 
metric, agent can distinguish the right-hand from the 
left-hand varieties, and of course it was Pasteur him- 
self who sorted out the hemihedral crystals oriented 
in the two mirror-image forms. 

Reoently, by & most mgenious application of 
crystal analysis, Prof. J. M. Bijvoet has been able to 
determine the ion of naturally occurring 
tartaric acid, which is related to that of many other 
substances in what we call the r-glucoee family. The 
convention nsed by stereochemists turned out to be 
correct, which is quite convenient. The chances for 
this outcome were naturally no better than even. 

Admittedly this example of ‘atmosphere’ relates toa 
very exceptional occasion and Pasteur was & very re- 
markable man, one of the test scientists of all time. 

But all of us who have privileged to take part 
in Beientiflo life and research have had similar exciting 
and may I add, emotional, experiences in our smaller 
ways. 

The explanation of molecular asymmetry in terms 
of structure was given in 1875 by Le Bel and in- 
dependently by van 't Hoff. The latter was said by 
Kolbe “‘to have no taste for exact science. Mounted 
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on his po evidently borrowed from the veter- 
inary stables (van ‘+ Hoff taught chemistry at the 
Oollege of Veterinary Science at Utrecht) he thinks 
he cah see the arrangement of the atoms in space”. 
Nowadays the organic chemist has not completed a 
synthetic task until the-various parts of the molecule 
have the desired type of asymmetry. Often a suo- 
ceselon of screws has to be laid down in the correct 


laboratory. 

The task was equivalent to finding the right road 
at each of eight successive hifurcations. 

Before straying too far from actual scienoe I would 
like to say something about the use of speculation, 
which should always arise from some correlation 
whioh was hitherto unknown or unnoticed, or the 

igni of which has been under-estimated, or 
thought to have been under-estimated. 

In the early stages it may be discouraging to study 
the literature ; one can always find reasons there for 
believing that a new idea is not worth pursuing, or 
for that matter for saving oneself the trouble of doing 
an experiment. Later, having worked up an internal, 
self-generated pressure of enthusiasm, it is obligatory 
to face the hard facts already on record. Then, 
instead of weakly accepting & rebuff we shall at least 
put up some fight with ‘but on the other hand it 
might be that———’. 

ite ee Hoe 
really has been overlooked by one’s predeceasors, 
new crucial experiments must be devised to resolve 
one dubiety after another. Herein lies the safeguard, 
the flngl'oourt of appeal is Nature herself. 

The scope of the British Association's interest is 
not clearly defined in’ our original "Objects" which I 
will read, because the early practice of printing them 
each year has long been abandoned. . . 

“The Association contemplates no interference with 
the ground occupied by other institutions. Ite objecta 
are :—To give a stronger impulse and more syatematio 
direction to acientific inquiry,—to promote the inter- 
course of those who cultivate Science in different 
parts of the British Empire, with one another and 
with foreign philosophers,—to obtain a more general 
attention to objects of Bcience, and & removal of 
any disadvantages of a public kind which impede its 


Our sections now include the chief physical and 
biological sciences, economica, anthropology and 
archsology, psychology, and education, as well sed 
engineering, forestry and agriculture. There is 
an active Division for the Social and International 
Relations of Science. All this evinces a real catholioity 
of interest ; omissions are based on practical, rather 
than on theoretical considerations. For example, 
clinical medicine and surgery are well served by a 
number of other organizations. 


The Universality of Sclence 
An important aspect of science is its universality 
and ita fully international character oply rendered 
possible by the axiomatio freedom it enjoys from 
authority and d True there have been regret- 
table incidents such as that of the Michurinian genetice, 
but the body scientific has acquired considerable 
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immunity against auch fevers, which are now all bi 
orgotten., 


fi ‘ 

There is no such thing as British, or German, < 
Russian, or Jewish science, though it is true that tk 
genius of many peoples has led them to mak 
characteristic contributions, The French have 
pie aarti yee M. d 

oe of technique, the Americans excel in orgar 
ization of research, the Germans in thoroughness, th 
Japanese in attention to detail, while the Jews hax 
imagination and theoretical insight. There is muc 
overlapping of course; we may find a Memlin 
among the Florentines. 

It has oocurred to me to wonder wherein lies tb 
particular merit of the Britiah. The pioneering spir. 
of our illustrious forefathers is everywhere acclaimed 
and there is even now little sign of any decline in ov 
initiative. Oen it be at least partly the result of nc 
working go hard that no time is left for reflexion 
We certainly defend our leisure from encroachment 
with special tenacity.” Again, it may be that we a» 
in & certain sense undisciplined; but I will n 
elaborate that suggestion. 

Science as a common international possession and tk 
world-wide co-operation in its development must b 
bulwarks of peace. Hare we have a realizable asset c 
the greatest le positive value. The brotherhoo 
of scientists is a reality. It is fortunately not unique 
there is a similar fraternity among sportamen, music 
ians, chees-players, and other categories of enthusiast 
not encumbered by the so-called ideologies. 

It should be clear fram the definition that religior 
in Bo far ns ib is authoritarian and dogmatic, oa 
make no contribution to ecience. But it is no parado, 
to say that there is roam for both science and religio. 
within the mind of a man. Indeed we have ampl 
proof that this is so from everyday experience. Mam 
of the greatest of scientists have been deeply religiou 
men and eminent divmea have been excellen 
scientists. Testimony to the help afforded to th 
Royal Society and to the British Association Lb: 
churchmen may be found in the records and is stil 
apparent on ion. 

At the Bristol meeting of 1886 the presidents o 
Sections A, B, O and D were all 

On the other hand, many acientists have been, an: 
are, free-thinkers. Yet, the two groups should b 
united in the unflinching pursuit of the truth and i» 
a spirit of tolerance. ; 

Titles such as ''Boienoe and igion" tend t 
confuse the simple issue which relates to "'Soientiste' 
and not to ''Soienoe". Again, the uncertainties o 
modern physics are now considered by some to justif 
mystical analogies. ; 


Models and Pictures replaced by Equations 


It would appear that there are many who feel a 
irresistable urge to fill up all gapa in knowledge b: 
their own inventions, Such intuitive tion Ca» 
indicate useful working hypotheses, it is no 
science per se. , 

Actually physics is & much more complete am 
satisfactory system now than ib was in the later nine 
teenth century. It is true that we are perplexed b, 
many new problems; but at least we are aware tha 
they exist. That is an improvement on complacenm 
founded on ignorance. The human mind can b 
shown to be i in several ways. Apg 
subject to correction by philosophers, ib would seen 
that certain alternatives that are logically mutuall 
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clusive are equally inconceivable by us. The con- 
ptions of a continuum or a diseontinuum, of creation 
indefinite projection of reality into the past, cannot 
grasped by the human mind. Yet the fact that 
> find something to be incredible is no proof that 
does not exist. Hence physicists are content to 
rive expressions for the description of phenomena 
th the mmimum of extraneous hypothesis. 
Fifty years ‘ago an ether was an article of faith ; 
ere could be no action at & distance without an 
tervening link, electromagnetic waves must occur 
something, and so on. But each invented ether 
w about as incredible as the abeence of one. Nearly 
ty years ago I remember being fascinated by 
iborne Reynolds’s “Inversion of Ideas as to the 
ructure of the Universe”. This postulated a very 
mee ether consisting of minute grains. Matter was 
negative inequality in this ether, that is, an absence 
grains, a kind of hole. It could be shown that the 
law would govern the attraction of 
ch holes. Mathematical physicists have evidently 
und it hard or impossible to use this theory, but I 
ell remember thinking more or lees as follows: 
es, but what are the grains made of? They have 
xan invested with some of the pro ies of matter 
id they are a kind of engineer's of perfect 
altonian atoms on & very small scale, The argument 
quite inconclusive ; but I found then, and have 
ways found since, that the idea of & continuum, 
ren inside a gram of the ether was, and is, repugnant, 
) nowadays we just arrange to do without this 
mnfortable resource of an ether, though I have been 
ld that Prof. P. A. M. Dirac may revive the idee 
. Bome form or a&nother—which few of us will 
iderstand. 


Sclentists’ Duty to the State 


Another feature of the complex make-up of the 
ientist is that he is a citizen and owes a duty to the 
ate. This leads to obvious conclusiona‘in moet 
spectes. But where do we stand in regard to the 
vention of military weapons ? 

In war-time few of us entertained any doubts 
yout this; it was our clear duty to help our country 
| the beat of our ability. Now it is a matter for the 
msoienoe of the individual, taking into consideration 
iat we have not yet achieved & real peace. 
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The position is one of unstable equilibrium, and it 
still seems that as citizens we should do all in our 
power to strengthen the hands of our leaders, in 
whom we have placed our trust, and who we believe 
are sincere in their desire to achieve universal peace 
among the nations. Even the terrible nuclear-energy 
weapons must be developed by our scientists in 
peace-time so_as to build up the necessary potential 
of deterrence, our only defence against extinction. 


Sclentific, Technical and Technological Man-Power 


I have mentioned only two or three of the personal 
blams of scientists ; but there are, as is very well 
wn, many national questions affeoting soientista, 

and on these I can say very little in this addrees. 
The chief is perhaps the training of scientists, which 
starta in the schools and involves the supply of 
science teachers. This matter has been raised in the 
General Committee of the British Association here m 
Bristol. We hope to make some small contribution 
to a solution of difficulties that are the cause of con- 
siderable justifled anxiety industrialists. 

Finally, I want to say & word about technology 

and technologists. Dr. E. J. Holmyard and Prof. 
Oharles Singer have, in the fires volume of their 
monumental work on the ‘History of Technology”, 
pointed out that it all started with handicraft. The 
modern technologist is still a man with ‘know-how’ 
and ‘can-do’, whether he be technician, craftsman, 
designer or supervisor, and he is equipped with 
knowledge of general and special scientific and 


engineering 

It is generally agreed that we have far too few 
technologists in Britain, and that our eoonomio sur- 
vival ıs improbable unleas we take some drastic steps 
to remedy the situation. The proposals that have 
been made are admirable so far as they go; but, in 
the opinion of many who are well qualified to judge, 
they do not go nearly far enough. 

It is doubtful whether any scheme tied to existing 
institutions can meet the requirements ; and to come 
right down to ground-level, I suggest that we need a 
‘Technology Grants Committee’, independent of any 
other body and with power to ar lag @ very con- 
mderable sum of money. This i has probably 
already been adumbrated. In which case I think it 


should be supported. 


SUMMARIES OF ADDRESSES OF PRESIDENTS OF SECTIONS 


VACANT LATTICE SITES IN 
CRYSTALLINE SOLIDS 


HE physics of the solid state is a wide field 
which ranges from abstract subjecta rather 
mote from practical applicationa, such as super- 
mdustivity, to problems of immediate technical 
iportenoe such as the development of orystal valves 


the behaviour of the materials of a reactor under . 


savy bombardment by neutrons. In his presidential 
idrees to Section A (Mathematics Physios), 
rof. N. F. Mott concentrates on one 

dstence and behaviour of vacant lattice aites in 
yetalline solids—and shows ita importance for a 
ide range of phenomena. A vacant lattice site is a 
yint in a crystal lattice from which the atom or 
olecule, which ought to be present in the orysted 
ructure concerned, is in fact absent. Vacant lattice 


sites occur in a crystal in thermodynamical equi- 
librium, some of the atoms having moved away aa & 
result of the influence of heat motion. They can also 
be formed as a result of bombardment by fast 
particles and also by subjecting the metal to cold 
work. 

The first importance of the concept of a vacant 
lattice site is ita role in explaining the phenomenon 
of diffusion in solids and icularly in metals. 
When two metals are together and & region 
intermediate between them is formed which is 
occupied by an alloy of the two, diffusion has taken 
place. This means that two adjacent atoms in a 
crystalline solid are able to change places if the 
temperature is high enough. It is now believed that 
atoms change places only with the help of a vacant 
lattice site ; a simultaneous movement of two atoms 
would involve a very high energy and is improbable, 
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but the loosening of a crystalline lattice near a vacant 
lattice site greatly lowers the necessary. 

We are interested, therefore, in measurements of 
the number of vacant lattice sites in a solid and the 
rapidity with which they change places. One method 


pen rapidly, this interaction between nuolei 
averaged out, and the breadth of the absorption 
line will be decreased. In this way, it is 
possible to estimate the jump 2; 

Two methods, “therefore, both borrowed 
nuclear physios, are available for measuring the 

cy with whioh atoms change. places. Tho 

idence that they change places with the of 
Same cores fen Rar Nude cr @ anos 
the most important is the fact that diffusion in soli 


in existence for a considerable time and, as they 
^ move about throughout the arystal, enable atoms to 
change places much mors rapidly and at lower tem- 
peratures than would be le without their 
resence. It is estimated that one fast neutron will 
isplace as many as six thousand aluminium atoms 


subject of radiation damage is under active investi- 
gation at the present time, and there is still much 
which we do not understand about it. 

Finally, it seems very likely that vacancies play a 
part in the phenomenon of metallic fatigue. Ag 
already mentioned, deformation or cold work is 
known to produce vacancies in a solid, with effecta 
on ite properties in many ways similar to those 
whioh result from nu bombardment. In fati 


lead one to believe that in these regions very large 
numbers of displaced atoms are formed, so that afcer 
a time the crystalline structure of the molecule will 
be broken down aa it would under intense bombard- 
ment. A detailed theoretioel explanation of fatigue 
in terme of etamio movements has not yet 


and that it is these strains, perhaps accompanied by 
the effect of oxygen or other gases, which imitiate a 
fatigue crack. 
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NUCLEIC ACID STRUCTURE AND. 
FUNCTION 


SẸ ALEXANDER TODD pointa out in h 
address to Section B. (Chemistry) that, althou, 
the nucleio acids rank with the proteins and carb 
hydrates as one of the three major groupe of maor 
molecular substances of vital importance in livi 
matter, yet until recently they were tbe subject 
vary little detailed chemical Investigation. This ms 
have been due, in part, to the lack of suitable exper 
mental techniques for dealing with them, but it wi 
algo due to a surprising lack of chemical study of tJ 
simple nucleosides nucleotides from which the 
are built up and which can be obtained from the 
by hydrolysis. All this is now changed, and we ha 
seen in recent years a veritable revolution which hi 
led to a satisfaptory formulation of the nucleic aoit 
and & much clearer ing of their chemic 
behaviour. This in turn has opened the way to fre 
advances in biochemical and biological studies whx 
have brought us closer to an understanding of the 
function. 


Two types of nucleio acid ocour in Nature—i 
ribonuoleio acids and the deoxyribonucleic acid 
Graded hydrolysis of them yields first the nucleotide 
which are phosphates of the nucleosides, the lett 
being N-glyoosides of certain purine and pyrimidi 
derivatives. The essential difference between tJ 
two types is that the sugar involved in the rib 
nucleosides is D-ribose, and in the deoxyribonuole 
sides, 2-deoxy-p-ribose. Both types of nucleio aa 


' oan be regarded as polynucleotides, the individu: 


nucleotides being linked one to the other by phoephr 
diester Based on detailed chamioal studi: 
which have clarified the structure and chamistry : 
the nucleosides and nucleotides, a general theory : 
the structure of nucleic acida as 3’: 5’-linked po} 
nucleotides has been developed. All subsequent wó» 
appears -to confirm this theory, which has becom 
generally socepted. Synthetic work in the pol 
nucleotide field is still in ite early stages; In 
dinucleotides of known structure have been sy: 
thesized, and ther p ies are in accord with tX 
general theory of nucleic acids, Further work is ab 
needed in connexion with the determination of tJ 
sequence of nucleoside residues in indrvidual nuole 
acids, since it is on this sequence that much of the 
biological specificity must depend. 

Sinoe the emergence of a clear structural pict 
of the nucleic acids, much attention bas been 
to their macromolecular conformation. In this fol 


together by specific hydrogen-bonding between tj 
purine end imidi bases oocurrig in ea 
nucleoside readue. This picture of deoxyribonucle 
acid existing in a double ical structure hag mut 
in ita favour and is now generally scoepted m t 
essentials. One of ite most interesting features is th 
indication it gives of how a 


actual genic material which determinee heredita» 
transmission. This concept of the nuoleio acids + 
replicating systems is also of great interest in oo: 
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axion with viruses and bacteri all of which 
ontain nucleoproteins. There too, been con- 
derable speculation regardmg the way in which 
uoleio acids may be involved in protein synthesis ; 
; is possible to suggest a mechanism for pro- 
ein synthesis by means of nucleic acid, but no 
videnog is as yet available to show whether it has 
ny validity. Clearty, however, we are now at the 
‘pening of & new phase in the study of nucleic acid 
motion, and future developments are likely to have 
rofound repercussions in biology and medicine. 


GEOGRAPHICAL DISTRIBUTION 
OF PAST FLORAS 


IOGEOGRAPHY in relation to geological history 
was the starting-point of Darwin's evolutionary 
itudies, and the opening sentence of the introduction 
io the "Origin of Species” reads: ‘When on board 
LMS. Beagle as naturalist I was much struck with 
»ertain facts in the distribution of the organio beings 


nhabiting South America, and in the geological 
selations of the present to the inhabitants of 
shat conti ". Thus, in his to Beotion O 


(Geology), Mr. W. N. Edwards shows that the bio- 
geography of the past is still worth the attention of 
the student. Harth-movements and erosion, mountain 
building and climatic change are all reflected in the 
altered distribution of flores and faunas over the 
world, and the past distribution of animais-and planta 
is often cited in of the conclusions reached, 
or the theories put by geologists and geo- 
physicists. It is therefore well occasionally to review 
our knowledge of the relations between faunas and 
foras on one hand, and continente, seas and climates 
on the other. 

Former land and sea areas oan be roughly mapped 
by plotting occurrences of terrestrial and marine 
É and geologioal evidence of past climates can 
be supplemented from the biological side. Land 
planta, in spite of arguments adduced to the contrary, 
are particularly valuable in this respect, especially if 
one considers ecological types of vegetation rather 
than individual plante. A review of fossil floras from 
the Devonian onwards in relation to known geological 
changes suggests that, although in the Devonian, and 
to a leaser degree in the Jurassic, world vegetation 
was fairly uniform, latitudinal zonation is more 
normal. The supposed uniformity of Jurassic floras 
is partly illugory, and there are in fact clear indications 
of xonation in that period ; the early Devonian floras 


are not yet guffioi well known ecologically for 
one to say whether were 60 uniform as they 
& to be. The plant evidence further indioates 


since the late Palmozcic there have been 
vegetational and climatic zones parallel to the 
such as the arid belt running from eastern Ama 
across north Algeria, are due to the past conforma- 
tion of the land masses of the northern hemisphere 
being similar to that of the present day. The vege- 
tational succession in the northern i does 
not, therefore, lend support to notions of extensive 
wandering of either continenta or poles, at any rate 
smoe the Carboniferous. Following the orogeny and 
glaciation of the upper Oarbonrferous and Permian, 
the major mfluencea on plant distribution in the Old 
World have been -the arid belt just mentioned and 
the Tethys Sea. The latter, which was in existence 
from the upper Paleoxoio to the middle of the 
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Tertiary, must have formed an important migration 
route for plants, not only along ita shores but also by 
marine currents. Tranamarine distribution of land 
plante would have been particularly easy in æ 8e& 
which ran for some six thousand miles from east to 
weet in an equable climatio belt of much the same 
character throughout. Angiceparms may possibly 
have arisen in the Indo-Malayan region and spread 
first dlong the Tethys Bee. 


IMMUNITY AND DEVELOPMENT 


HE borderland between immunology and em- 

bryology, which forms the subject of the 
presid tial addreas by Prof. F. W. Rogers Brambell 
to Section D (Zoology), has proved a fruitful field of 
research in recent years. The relationship of mother 
and young in mammals involvea ial immuno- 
logical problems, for reactions ting from im- 
munologioal incompatibility can cause severe damage 
or death of the fostuses, perhaps of the mother also. 
An adult mammal responds immunologically to the 
introduction into its system of tissues, cells or 
proteins from another species, or even from another 
individual of the same species, These reactions are 
an expreasion of the individuality of the adult 


, The capacity to respond immunologically to the 
introduction of antigens into the system by the 

ion of circulating antibodies appears relatively 
te in development. Circulating antibodies cannot 
be produced in detectable amounts by active 
immunization of new-barn animals, The mammalian 
fostus and the chick embryo can tolerate exchange 
of blood-forming cella of different blood group from 
& non-identical twin, and become permanent blood- 

chimaras. Grafts, even of mammalian tissues, 
can be grow on the ohorio-allantoio membrane of 
the chiok embryo, without apparent reaction. 

At a still earlier of development, the zygote 
nucleus comes into being in an environment of 
maternal protem. The of the egg must 
contain maternal proteins that would be antigenic 
in the adult offspring, yet it is in this medium that 
the zygote nuoleus must function and initiate the 
synthesis of all those proteins which will characterize 
the new organiam. Bee uo us ee 
animal are tolerant of foreign proteins, cells 
tissues to which they would react immunologically 
when adult. This immunological inactivity obviates 
the risk of the fœtus reacting to incompatible 
maternal antigena during pregnancy, but leaves it 
unable to protect itself against infection at birth. 
Temporary protection is afforded by the passive 
transference of antibodies from the mother. 

Theee considerations lead to a discussion of the 
route by which passive immunity is transferred from 
mother to young, of hmmolytic disease of the new- 
born, of the selective passage of proteins through 
the entoderm and of experimental induction of 
tolerance to antigens. Most of the topics concern 
reoent work which appears to advance both mam- 
malian embryo. and immunity. These studies 
ight on the functions of the fotal 
membranes in mammals and on the causes of much 
pre-natal and neo-natel mortality. They have shown 
that the cells of the fostal membranes can selectively 
transport globulin according to the species in which 
resemblance to other known immune responses, such 
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ag passive anaphylactio sensitization of smooth 
muscle; but the mechanism by which it is effected 
remains to be elucidated. It im exercised at a much 
earlier stage of development than that at whioh the 
organism oan produce circulating antibodies. Like- 
wise, in actively acquired'tolerance, we have evidence 
of the embryonic cells being permanently modified 
by exposure to specific antigens at a stage long before 
they are capable of reacting by the production of 
antibodies. Why exposure of embryonic cells to 
antigen should inhibit the subsequent formation of 
the specific antibody by these cells, whereas exposure 
for the first time of adult cells to the same antigen 
induces the formation ‘of the specific antibody, is 
another problem that awaits solution. The solution 
ef these problems may ‘be expected to give us a 
glimpse, at least, of the fundamental cell processes 
involved m the fabrication of specific proteins. All 
these phenomena may depend on the ‘recognition’ of 
the molecular form of proteins by the cella, a property 
whioh might ve to be,of wide significance in 
embryonic differe iati 

Immunological methods open the way for experi- 
mental approaches to problems of vertebrate embryo- 
logy that hold of great advances in our 
understanding the development of function—of 
physiogenesis rather than morphogenesis. 


GEOGRAPHY AND ITS HISTORY 


t history of geography has never before been 
the subject of a presidential address to Section 
E (Geography); Mr. J. N. L. Baker’s address to the 
Section this year deals exclusively with geogra 
bolno 1500 anil the bastiane of the Geet 
osntary, and is espemally appropriate to the oity of 
Bristol, with ita connexons with Robèrt Thorne the 
y , Richard Hakluyt, and the merchanta of 
Bristol who searched for the island of Brazil He 
pointa out that the history of geography is a subject 
that can be approached only with the help of the 
work of many soholars, i Dr. R. Hartahorne, 
Mr. G. R. Crone, Dr. J. A. Williamson, Dr. O. J. R. 
Howarth and, above all, of Prof. Eva Taylor. 

The growth of academio geography in Britain has 
been one of the remarkable facta of the past fifty 
years; but those who speak of the ‘new’ geography 
would do well to consider the present position of the 
subject, in H. R. Mill’s words to Section E in 1901, 
as “the outoome of the thought and-labours of an 
unbroken chain of workers". The nmeteenth-century 
‘new plans’ for geography of Pinkerton and Malte- 
Brun, like those of Buache and Busching of the 
century before, drew heavily upon older works. 
Geographers throughout the past four centuries, at 
least, have always been dealing wrth ‘the old imper- 
fectly composed’ and ‘the new lately reformed’. 
Geography 18 & subject that is always alive: without 


that life it is nothing. 
ce ee 
essential part of general education. John Milton, 
John Looke, Samuel Johnson and Edward Gibbon 
all showed clearly their appreciation of geography as 
part of the culture of an educated man, and the 
works of Bodin, Rousseau, Buffon, de Brosse and 
others in France suggest that the position was 
aimilar there in the seventeenth and eighteenth 
oenturióe. In the writings of the period it was 
assumed that readers would appreciate geographical 
referenoes: many of Milton’s lines, for example, 
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mean little or nothing without a knowledge o 
geography as understood in his day. 

The ability of geography to help in practioa 
affairs is no new feature of the subject. Ib has alwa 
had a practical side, both in the narrow sense througl 
1b contributions to exploration and navigation 
in & wider manner, through ite close connexion witl 
classical studies. Annotated editions of the works o 
classical geographers, and bulky geographical dic 
tionaries, were common and indicate the status o 
the subject. If modern geographers oán mak 
similar contributions to the general culture of om 


age, they. will, in that way alone, justify then 
existance. 


Although for long periods there has been geo 
graphy, for equally long periods there have been nc 
phera in the teohnioel sense of the word. Thar 


geogra 
meaning for the term ‘cosmography’, 
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was no accepted 

which was replaced by ‘geography’ in the eighteentt 
century. Furthermore, geogtaphy was not oonfinoo 
to those who wrote commographies and geographies, 
The oonolusion is clear that there have been many 
kinds of geography and many writers of phy, 
so that present-day geographers should be modest 
and cipoumspect in their claims. No geographer need 
apologize for, or be ashamed of, his subject, with ite 
long and honourable history that offers almost 
unlimited soope for research. The rewards of suob 
research will be great, because it ig only whan the 
geography of our day is seen against the background 
of its history that its present Position can be appreci- 
ated and ita future prospects assessed. 


THE ENGINEER AND MARINE 
TRANSPORT 


[b acdewe Section Go eaginsanig) on "The 
Influence of the Engineer on Sea and 
Trade”, Dr: 8. F. Dorey points out that during the 
latter part of the eighteenth oentury warfare and 
monopolies were responsible for the British attitude 
' of Mir cere towards overseas trade and oom- 
maroe. lack of competition resulted in stagnation 
of the design and development of merchant ships. 
The Americans, however, on achieving political 
mdependence, exploited the merits of cheap, fast 
sailing-ships and captured the bulk of the trade and 
trafflo on the Atlantic and Pacific. Moreover, the 
progress they made in the design and development 
of the olippers gave them an almost unsurpessable 
lead in sail, and it was due entirely to pioneering tha 
steamer that the British were able to offset the 
advantage gained by the Americans. During the 
- 1880's, steamers commenced a trans-Atlantio service; 
but their use on longer sea-routes waa impeded by 
the high ooal consumption of the machinery. It waa 
not until the 1860's, when the more economical 
compound engine was introduced, that impetus was 
given for the expansion of trade to the Paorfic. ~ 

As about the same time processes for the quantity 
production of cheap mild steels were evolved, and 
construction of ships and machinery of mild steel 
gave rise to greatly improved performance and 
reliability. Economy of ooal consumption improved 
again with the ion of the triple-expansion steam 
engine and enabled steamships to up trade with 
the Far East. The development of the liner demanded 
machinery of high power; but steam reciprocating 
engines proved unsuitable where more than 40,000 
I.H.P. was required for a single ship. The solution 
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this problem was provided by Charles Parsons at 
3 end of the nineteenth century. His steam-turbine 
wer plants enabled machinery of 70,000 S.H.P. to 
installed in & liner in 1907, and the service coal 
ngumption was nearly one-half that of the equi- 
lent reciprocating machinery. 
Following the First World War, when oonigstition 
i keen to secure freighta, the engineer played his 
rb in reducing the operating costa of merchant 
ips. The increased use of oil-flring, the remarkable 
velopment of the oil engine, and greatly improved 
iler and steam-engine designs may all be cited. 
hen trade eased, the drive for still further economy 
i maintained, and at the same time the power 
tputa of machinery were increased to-meet par- 
ular needs. During recent years partibular atten- 
m has been given to the machinery of large single- 
w materials of the expanding oil, chemical and 
xtallurgical industries. The new types of prime 
avers are also receiving consideration. The marine 
s-turbine is still in the development stage and has 
b reached the degree of long-service reliability and 
m fuel-oonsumption enjoyed by the other two main 
m of prime movers. 

e manne application of atomic energy offers 

sab attractions, particularly so far as weight and 
xage of fuel is, concerned, but will only become 
æble by reducing to attractive levels the weight, 
© and cost of reactors and screening, and the 
tisfactory solution of control and maintenance 
oblems. Auxiliary shipboard machinery has also 
ayed a prominent pari in establishing new trades. 
ie introduction of refrigerating machinery, for 
ample, opened up the meat and farm-produoe trade 
d brought prosperity to Australia, New Zealand 
d Bouth America. The achievements of marme 
gineers have had considerable influence on the 
eap of nations and, with the aim of improving 
r living standard still further, the engineer will no 
ubt continue to play his part, aa evidenced by the 
zh rate of progress maintained during the post-war 
ars. 


ANTHROPOLOGY—A SCIENTIFIC 
UNITY ? 


R. D. B. HARDEN, in his addreas to Section H 
(Anthropology), oomes to the conclusion that the 
estion whether anthropol is or ia not a scientific 
ity is one that, after thought, can only be 
swored in the affirmative. He bas, he says, never 
en answered in any other way by those who have 
ceo part in developing anthropological studies 
thin the British Association from its earliest years, 
1s clear by even a cursory glance at the historical 
owth of the subject up to the time when ib attained 
tional status in 1884 and in the years beyond. 
Up to 1846 anthropology, or ethnol as ib was 
en usually called, only appeared spo ically in the 
isooiabron's Veo SEM Sula T i In the Zoology or 
Sections. In that year Section O (Geology 
d A Oea formed & sub-seotion for ethnology, 
d in 1851, when phy became & separate 
ction (E), it oarried ethnology with it. The next 
ange was in 1869, when anthropology became one of 
veral ta within Section D (Biology). The 
inological aide of Section E was then abandoned 
d the Geology Section ceased to carry papers on 
man paleontology (as it had done from time to 
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time hitherto). This arrangement lasted until 1884, 
when anthropology was promoted to full sectional 
status as Section H. 

Since then the Section, both in its annual pro- 
grammes and through its research committees, has 
spread its net fully and widely over tbe whole field 
of anthrogology—the study of man in the &nd 
in the present. Its programmes have embodied pre- 
historic and historic archsology (both British and 
foreign), physical and social anthropology, ethnology 
(both of primitive and advanced oultures), folk-lore 
and comparative religion. The Section’s interesis are, 
indeed, broad—as broad as, if not broader than, those 
of any other Section. Bo broad are they that it is 
ee for them all to be properly represented in 

rogramme every year; and the more specialist- 
e eat of anthropologista, ethnologists and arohæo- 
logists are inclined to complain of this and to say 
that it is no longer worth their while to come to 
the E unless the Section is split into two 
or so that more papers in their own 
jects can be fitted in. This, Dr. Harden 
aero is & misguided view, for the British 
Association has always endeavoured to be & widcly 
ing body, and its objects would be defeated if 
one of its Sections became just another specialist 
conference. 

Anthropology touches on so many other sciences 
and disciplines that there is no one sectional activity 
within the Association with which it does, not have 
mutual contact ab one timo or another, as ita previous 
alliances with geology, geography and biology make 
plain. - Anthropology, the study of the human race, 
18, indeed, by ita very nature a microcosm of the 
Association as a whole; properly used, the Section 
programme oould be a unifying influence within the 
Assooistion. Dr. Harden mamtains that this am 
cannot be achieved by trying to plan programmes 
which will attract and satisfy diehard specialisis in 
even some, let alone all, of the various branches of 
the subject, for this will interest neither the specialist 
nor the more broad-minded student. He proposes 
that advantage be taken of the existence of other 
Sections in the British Association to oe ee 
grammes which will show the overlap between them 
and Section H, and that members of Section H 
should at the same time hold fast to their unity and 
pay no attention to any pressure from the partition- 
ista. To acoept such pressure, he concludes, and thus 
encourage on, will do disservice not only 
to anthropology as a unifled scientific discipline but 
also to the Association’s own interests and policies. 
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THE SENSORY PATHWAY 


HE pathway from receptor to brain is in all 

cases built up on much the same pattern and 
involves & series of interruptions or y stations 
where the message is transferred to a new set of 
nerve cells. The theme of Dr. R. B. Creed's presi- 
dential address to Section I (Physiology) is the 
significance of these breaks in continuity on the way 
to the sensorium. What is the reason for their 
existence ? Why is there not a direct route for 
through traffic? (Satisfactory answers to these 
questions cannot be given by simply com g the 
nervous system with a network of tel ne lines 
and the relay stations in grey matter with telephone 
exchanges. As is known from studies of reflex action, 
much more may happen at synapees between nerve 
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cells or their processes than mere shunting of 
excitation along certain channels. Inhibition, 
facilitation and after-discharge may be expected to 
occur in the sensory, just as they do in the reflex, 
pathway. 

Until recently, it was neceasary to rely mainly on 
subjective human experience in werk on the physio- 
logy of the senses. Now, as a result of improved 
electro-physiological methods introduced by Meno. 
it is poasible to make objective records of events in 
single units at various levels in the ing sensory 
pathway. Such studies not only d pgs a valuable 
check on what can otherwise be only rather indirectly 
inferred, but also give definite information about the 
anatomical site at which modification of messages 
occurs. There is still much scope for further advance 
of knowledge by both subjective and objective 
methods. i . 

In akin, ear and eye, it is certain that there is 
considerable overlap in the area of distribution of 
individual afferent nerve fibres. This has sometimes 
been thought to raise theoretical difficulties about 
the neurological basis of localization of stimuli. It is 
argued that these difficulties are largely illusory and 
that overlap may actually. facilitate accurate identi- 
fication of the site of stimulation. 

The number of receptors is commonly much greater 
than the number of nerve fibres ascending to the 
sensorium. This forms the basis for the areal 
facilitation or summation which is so obvious a 
feature of natural stimulation of skin and retina. It 
also, however, provides opportunity for activity in 
one pethway to inhibit simultaneous activity in 
neighbouring pathways. There is evidence that this 
oecurs in cutaneous, visual and auditory relay 


More puzzling is the multiplication of pathways 
for which, after imi convergence, there 18 
good anatomical evidence in the senses of smell, 
vision and hearing. Although the sensorium, as 
analyser, clearly cannot manufacture detail out 
of material which is undetailed at lower levels, 
speculative suggestions are made about the possible 
avoidance of blurring which may result from such 
divergence. 

Finally, the pathways from the two great paired 
sense-organs of sight and hearing are compared and 
contrasted. Physiological evidence indicates that in 
the former there is almost no confluence of the twin 
pathways from the two eyes even at the highest 
‘levels. In the latter, summation occurs to such an 
extent that a sound heard with both ears has the 
same apparent loudness as one of double ita physical 
intensity heard with a single ear. 


THE EFFECTIVE USE OF MAN-POWER 


I5 his presidential address to Section J (Psychology), 
Mr. Alec Rodger discussea the affective use of 
man-power. He speaks as an tional paycho- 
logist, as a scientist and technologist concerned 
with the discovery and use of knowledge about 
ple as workers of every kind and level. The 
ledge the occupational paychologist is specially 
interested in is knowledge about determinants of 
behaviour conveniently regarded as (a) individual and 
internal, but (b) ‘left over’ when the physiologist has 
done all the explaining he oan manage. It is useful to 
call these, broadly, capacities and imolinations. The 
payohologist's task in his occupational specialization 
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is to put our thinking about them on a soun 
theoretical basie and -to bring it to bear, in a akilft 
fashion, on the problem of ‘fitting the man to th 
job’ (through improvements in methods of vocations 
guidance; personnel selection; and occupations 
traming) and the complementary problem of ‘fittin 
the job to the man’ (through improvements i 
and organization of work; ipmen 
design; and working conditions of divise binds 
Before reviewing urgent tasks in these flelds c 
interest, Mr. stresses the importance c 
recognizing their essential unity. It is unfortunate 
he says, that psychologists deali with one type o 
problem sometimes ha itle appreciation o 
thoroughly-relevant work being done by their ool 
leagues. For example, investigators concerned main: 
with fitting the job to the man are inolined to assum 
that all men are equal, or nearly so, in their capacities 
They are therefore apt to overlook individual differ 
ences found to be crucial by investigators concerne 
chiefly with fitting the man to the job. This leads t 
misjudgment of the importance of the natare an: 
size of the population samples used in thei 
investigations, and to unwise expenditure o 
precious research funds on projects too narrowl 
conceived. 
In the fleld of vocational guidance, where plannin 


' for the effective use of man-power should begin, th 


most preesing need is for long-term studies designe: 
to reveal, by the application of appropriate criteria 
the strong and weak points of currently used concept 
and methods. On such studies will depend th 
solution of many major problems, including the moe 
fundamental of all, that of ifyi occupation 
for vocational guidance purposes. What ia particu 
larly required is a series of ted studies of th 
differentiating capacities and inclinations of suc 
cesses and relative failures in a variety of occupations 
This notion is equally applicable to the study o 
certain personnel selection problems, including som 
arising in the management fleld. In the field o 
occupational trainmg, consideration of individua 
differences in capacity and inclination may well lea 
to a radical overhaul of existing arrangements ir 
Britain, not least of the apprentioeahip system, whic) 
is archaic and wasteful. 

Mr. Rodger, outlining some of the tasks awaiting 
the occupational psychologist in the fleld of method 
and organization of work—the field of ‘work-study’— 
suggests that the nature and extent of the arbitrar: 
judgments involved m time-study urgently requir 
mvestigation. Until we know more about the answer 
to certain questions that arise here, we shall b 
entitled to wonder whether a good deal of time-stud) 
is not a piece of mumbo-jumbo developed—by agree 
ment between management and workera—to provid» 
an apparently rational basis for the payment o 
wages the amount of which has already sottle 
by quite other means. Touching on problems o 
equipment design, Mr. Rodger thinks it is time w 
began to take serious account of the fact that auto 
mation tends to produce a proportionately highe 
demand for skilled than for unskilled workers. H 
concludes by arguing that in the study of all th 
main factors to be considered in the shaping of wage 
differenti&ls—skill, effort, responsibility, dirt an» 
danger, to use Mr. Hugh Gaitskell’s list—the oocu 
pational psychologist should have a contribution t 
make; for all these demand the investigation of prob 
lems of capacity and inclination, which are th 
occupati paychologist’s meat and drink, 


No. 4479 


BIOLOGICAL ORGANIZATION 


(Be biologist is faced with many different but 
in levels of organization in the 
terms which are his concern—systems which range 
om the smallest living particles, like genes and 
ruses, to the large aggregates denoted as populations 
id communities, including human society. In his 
idresa to Section K (Botany), Prof. K. Mather 
pints out that genetics and cytology have shown us 
yw the nucleus is organized for the perpetuation 
1d recombination of the hereditary materials. They 
oe beginning to show us, too, how the gene is 
ganized as & unit of action for ita 
iaraoteristio mediation of a comp biosynthetio 
rooesB on the arrangement of ita parte 1n & special 
yatial pattern. The remamder of the oell con- 
antionally covered by the title of cytoplasm, is an 
zgregato of materials, processes and even systems, 
ìe properties, origins and maintenance of which 
re extremely varied. The mitochondria may 
ell provide & mechanical basis for at least part 
f the cytoplasmic organizations; but balanced 
xion here must depend more on chemioal 
quillbration than mechanical control as ıb does in 
ie nucleus. ] 

The nuclous provides the firm foundation on which 
can be budt; but the cytoplasm 


ingal t 
djusted by oytoplasmio 3 
ivision. Nucleus and cytoplasm are thus oomple- 
:ntery and inseparable in oellular organization, 
ne securing the constancy needed for control and 
ie other the flexibility needed for adjusted action. 
i somatio differentiation this adjustment is related 
etween tho cells, some differences being built up 
nd others suppreased to give -the characteristic 
abterns of opment. Ita guocees depends on the 
bility of a constant nucleus to stimulate and manage 
ohanging cytoplasm. 

Each oell is at once a complex organization in 
self and a specialized of the hi organization 
hich we term an individual iduals in their 
am are parte of the organizations which we term 
opulations, within which they are tied together by 
notional relations in reproduction (as in dicegy, 
eterostyly, eto.), protection, survival or the 
wintenance of genio balance. Being functional, 
nese bonds may tie together as collaborators 
1 one function individuals which are oomplete 
nd therefore eos eps unite in respect of 
ther functions. ividuals of different species 
ay be tied functionally in symbiotic organiza- 
ions. 

All organization, at its many dffferent levels, 
epends for its origin and survival on the efficient 
ivision of labour among the parts (which may them- 
alves be organizations at another-level) in the dis- 
harge of some function. Theee parts may be bound 
ogether temporarily or permanently by a wide 
riety of means—morphologioal, physiological and 
ehaviouristic. Any organization must have the 
roperty of oontinuation or recurrence; this is 
soured at the genic and nuclear levels by repro- 
uotion as wholes, the daughter being already a 
splica when it parte from ita mother, and full 
ontinuity being thereby secured from the start. 
ome perte of the cytoplasm secure their own 
sproduotion in the same way, but others are 
mit up only in oertain circumstances, s0 giving 
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the characteristic versatility and capacity for 
change. The repeatability of pattem in this 
change is governed by the continuous organs of 
the cel, especially the nucleus. Some oontmumg 
parta of the oell may, however, have entered it 
initially by infection, depending for perpetuation 
on their own heredity, now part of that of the 
ocell. 

The cellular organization of nucleus and cytoplasm 
provides the basis necessary for somatic differentia- 
tion, nuclear control having developed in such a way 
as to replace opportunistic responses by ordered 


from the immediate external environment. 
organization of populations and the differentiation of 
individuals within them similarly depend in the 
general cage on tbe nucleus, which often here has the 
added function of switching development into its 
different individual paths by genic segregation. 
Populations differ from somata, however, in that 
they may be propagated characteristioally by a 

replacement of parta, so that new members 
may be adjusted by the action of old ones, as is, for 
example, the cage where some process of learning is 
involved. In symbiosis each component must depend 
on ite own genetic balance for continuing adjustment, 
but this must be govérned by relations external 
rather than internal to the individual nucleus. The 
symbionts must also be endowed with some means 
of securing their co-ordinated. distribution in propa- 
gation. This may be secured by the aotivity of one 
partner in carrying the other with it, but other means 
may well also be possible, The mutual adjustments 
of symbionts, especially their genetical adjustments, 
offer an important and virtually untouched field of 
investigation. 

No organization is immurtable. Changes are con- 
tinually occurring in the controlling genes. The 
alterations are mostly degradatory and are weeded 
out by selection, which may result either from the 
direct competition of other units of organization 
at the same level—for example, of cell with 
oell—or from the failure in competition of a higher 
organization because of the deficiency of ite 
parta—for example, the failuro of an individual 
because of maladjustment of ita cells. Occasion- 
ally, however, change will lead to 4 moro 
efficient organization which will then be at an 
ad in selection. Genetical evidence is 
unanimous that all the eee, of biological 

ixati i trol arisen m this 


Human society differs from moet biological organ- 
izations in that continuity gnd control have come to 
depend on education (mn the broadest sense) rather 
than heredity, though the underlying genetical 
requirement is still there. This process of education 
resembles infection rather than heredity in its 
properties and offers new opportunities while posing 
new problems. The controlling laws, customs and 80 
on are subject to change, and have undoubtedly 
evolved in the competition of individuals, oom- 
munities and societies in the past. The character of 
this selection is, however, no longer like that of 
biological levels, and we are seeking to control it. 
In domg so, we must not forget that our society is 
but another level of organization imposed 
on all the biological systems below it. To flout 
the principles common to them all and to shut 
our eyes to their interactions oould lead only to 
disaster. 
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THE EDUCATED MAN IN 1955 
ACH age and civilization has ite appropriate 
ising the 


Some hold that the primo distinguishing mark of 
the educated man is his undarstending cf heres 
nature, on the ground that the most important fact 
aan ts lanet is that human beings, each a 
unique ing of spatio-temporal body with eternal 
spimt, live on it. The oo i i 


economics ; it is not remote or ‘literary’ if it is i 
. by daily contact with practical human affairs. ! 


ai obody in 1955 oan ignore scientiflo thinking 
ita consequences. 


Many people brought up in the ‘humanist’ tradition 


derstanding 
training and his skills, especially as he 
must often, for the purpose of his own studies, ignore 
human factors. 


Bo far we have been concerned with what will 
always be the education of a minority. The most 
important revolution ever to oocur m educational 
theory end practice is the national decision that 
other forma of education in Britam besides that of 
the ‘grammar-school’ type shall be recognized as 
secondary education. To think in terms of educating 
everybody is revolutionary. Is there a type of 

ion, based on this view, which will lead to a 
new kind of ‘educated man’ ? ` 


To be called educated a person must be able (a) to ' 


appreciate the achievements of the 
) to 
ideas. 


in education is not to provide the same thing for all 
but to provide the right thing for each. 


thnking emerge, superseding thb verbal But it 
is hard to believe that this will ever be within the 
capacity of the majority. 


THE IMPACT OF EDUCATION ON 
FARMING 
N his presidential address to Section M (Agricul- 
ture), Mr. W-B. Mercer pointe out that agricultural 
education in Britain grew up during the years of 
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depression at the close of the nineteenth century ; b 
little progress was made until the Development Fur 
Act of 1910 made appropriate monies available. TI 


oolleg 


boldly in the development of new techniques. Teck 
nical progres is very closely linked with commercit 


t to bear on any selected theme, it is nox 
le to mould or modify farm practice at & pao 
of. 


In the widely different fleld of hygienio milk pro 
duction, the role of the researcher has been technically 
much simpler. Here the main problem hag beer 
creation of an attitude of mind among producer 
rather than projection of a stream of new discoveries 

Poultry keeping forms a curious outlier to th: 
general current of evolution. That developed from + 


Many different lines of work converge in problem 
of land and stock management, and experimenta 
work becomes, therefore, very complex. It is a mows 
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ypeful sign of the times that so many men in farming 
‘8 prepared to undertake the onerous tasks of 
anagement which intensive production involves. 


THE FRAGMENTATION OF SCIENCE 


"N his presidential address to Section X. (Assembly 
L of Corresponding Societies), Mr. Ritchie Calder 
oints out that, by the excess of specialization forced 
pon them by the rapid advance of research and the 
ast literature of their subjects, scientists are using 
nly a part of their faculties and allowing the others 
> languish. They are ing intellectual crip 
‘hey are so busy synthesizing Nature that they have 
o time to synthesize their own science. 
Present-day science, by ite emphasig on experi- 
rental research, has forsaken natural” philosophy, 
nd in ite hurried retreat from scholasticiam is 
i the scholarliness in which it made 
ommon-ground with the humanities. Over-special- 
ration gives the scientist the excuse for saying 
"We have no time for other subjects”, and their 
olleagues in the arta the excuse for saying "How 
an we understand ?”. The fragmentation into more 
nd more branches, each with ita jargon, is dividing 
aientista from each other and from the wider publio. 
"his separation fram the wider oommunity 1s fraught 
rith danger for our civilization and for science iteelf. 
lcience, which exists to remove mystery and magic, 
a creating its own mysteries and magic. People 
egard science with a kirt of superstitious awe, but 
ount on it for the gadgets. In the absence of proper 


inderstending of the methods ee of 
cience and of any social integration, apparent 


NEWS and VIEWS 


ee states induced by 
itions. Sucrose became radioactive In very different 
amounts in two major ups of plants, namely, 
those containing only tosynthetic tissue, and 
those containing non-photosynthetio tissue as well. 
The amount o i i 
group was much lower than that in the latter. An 
unidentifled compound became radioactive in appré- 
oiable amounts in two of the‘ blue-green » 


but was radioactive in very small amounts, or nob- 


visible aè all, on the chromatograms of all other 
planta. 


Changes In Lunar Topography . 

In a second paper on changes observed on the 
surface af the moon, Dr. H. P. Wilkins deals with 
"Bubbles and Streaks” (J. Brit. I: Soe., 
14, 8; May-June 1955). In tion with 
a number of rounded hills or ‘domes’ and has li 
about a hundred, most of which have diameters of 
two to three miles and heighte of a few hundred feet. 
A very remarkable thing about these domes is that 
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of discovery encourages & popular 
attitude towards science which is distrustful and 
unhealthy. 

The educational system of Britam has became lop- 
sided. Our schools and universities, by too early and 
continuing segregation, give too little science to one 
section of citizens and too much to another. This is 
as much a criticism of the humanities as it is of the 
Boienoe faculties. 

The public has an uneasy awareness that the 
branches of science are out of . On such an issue 
of life or death as the hydrogen b, it is realized 
that the physicists have outstripped the biologista—- 
with the sombre risks which Lord Adrian forebode. 
Prof. A. V. Hill had also stressed tho risks of medical 
science outstripping the means to feed the lives that 


are saved. 

It is that the proposal put forward in 
the British iation report on Post-War University 
Education (Advancement of Sotencs, 3, No. 9) be 


re-examined—that there should be honours and pass 
schools of ‘Philosophy, Natural and Social” and 
that this should be reflected in the schools aa general 
instruction on “scientific methods and social impli- 
cations of science” ; that experte —dootors, engmeers, 
agronomista, ete.—going into the widening fields of 
mutual aid should temper their expertize by some 
training in social anthropology, and that we would do 
well to revive, even at this late date, Comenius’ idea 
of Pansophicon (1641), to bring scientista together to 


. agseas and explore all natural know and pro- 
pound it and make it widely known for adoption 
by men for their benefit. Then, we could 


get that synthesia of scientific knowl by which 
science and humanity could progress together and 
science become wisdom. 


they generally have a deep pit at the top, the pits 
being seated centrally, never at tho mde; ıb is 
extremely improbable that they could have been 
caused by meteorites, which would strike the sides 
also, but there are no si of this. As very few of 
these domes were fi until recently, the oon- 


clusion is that the older observers were not as 


magma forming the dome, and the pit at the top 
representing the vent. One very remarkable piece of 
evidence tending to confirm this view is the fact that 
domes now stand on some of tbe sites where older 
observers announced depressions. It is suggested 
that local swellings of the surface may occur in 
laces and that the resulting domes are cavernous. 

ing next with the streaks, Wilkins points out that 
these were almost entirely overloo by the older 
observers; and while admitting that they may be 
due to faulting or the formation of narrow cracks, 
he suggesta that they may be due to some low form 
of life, such as lichens or fungus. This suggestion 
was actually made many years ago by W. H. 
Pickering who thought patahes in the crater 
Eratosthenes seamed to move about and to choose 
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their paths in-an unpredictable manner. Although 
Pickering’s views were not generally accepted, they 
are dificult to disprove—even i 

difficult to prove; equipment at 
resent definitely disprove the theory of some 
ow form of life on the moan. . 


High Altitude Research : 
hmir 


AT the meeting of the Council of the National 
Ountitate of Scionoes of India, held in New Delhi m 
oto , 1b waa decided to organize a symposium 
on “High Altitude Research” during May 27-28, 
at the Gulmarg Research Obeervatory, Kaahmir 
- (director, Prof. P. 8. Gull), Guhnarg Observatory 
was selected because of ita unique pomtion. Situated 
at a height of 9,000 ft: above sea-level, it compares 


Symposium In Gulmarg, 


also suitable as a base station for work at still 
higher altitudes up to 11,000 ft. at Khillan Marg, 
one hour distent, and up to 14,000 ft. at Apharvat, 
three- hours distant. ^ The geomagnetic latitude 
(23° 32' N.) and longitude (75° E.) are of special 
significance in ooemio-r&y measurement, for the 
latitude is that at which the moet rapid cosmic-ray 


all, about seventy were read, and the pro-. 
ceedings will be lished in the farm of a bulletin 
by the National te of Sciences of India. 


Sclence Students In New Zealand 


valuable survey into the supply, quality and employ- 
i Neuf graduates in the various sciontifio disciplines 
-in New Included in the survey were 4,852 
students (4,068 man and 784 women) who had begun 


Dick, R. M. Williams and Dermot Straker. Pp. 64. 
(Wellington; Government Printer, 1955.) 68s. 6d.). 
Among the information collected was the length of 
study, the subjecta studied and the marks obtained, 
the kind of degrees taken and the time taken to geb 
them. A broad picture of the employment followed 
by“ the science graduates showed that about one- 
ninth went into the Department of Scientific and 
Industrial Research, one-ninth into school-teaching, 


. Those who joined the staff of the 
University of New Zealand were of high academio 
quality, as were those who went overseas; school 
teaching attracted few with first-class honours 
degrees, 2 


Sodlum In Empty Ether Bottles 

Ma. D. Rar» Brown, of J. F. Macfarlan and Co., 
Ltd, 8 Elstree Way, Boreham Wood, Herts, writes 
stating that bottles which have contained ether are 
returned to the firm from time to time containing 
traces of metallic sodium, used to remove 
traces of water. There is a real risk of fire when such 
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‘members of the atomio 
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forty-five additions to the previous catalogue. Amon 
the new subjects available are “ "S “Th 
Bearoh for Oil" ; "Assam Oil Survey” ; ‘ Digbc 


Story”; “The Chemistry of Oil"; “The Modern O: 

'; “Red Ruin” or prevention of rast 
"Indivi Airoraft Series”, including the Comet 
Valiant, B n and Hawker Hunter. All 16-mm 
fins are ‘non-flam’ stock; 35-mm. films are “flam 
stock. Applications from educational establishments 
the like to borrow films should made to th 
Petroleum Films Bureau, 29 New Bond Street 
London, W.1. 


College 
London ; Dr. F. D. 8. Butement, a principal Boientifle 
i t 


officer at the Atomic Energy Research 

Harwell, to the newly established post of senio» 
lecturer in i i in the t of 
Announcements 


aie n ee ere tor 

projects of three 

countries, the United Kingdom, United States 

and to meet to discuss probleme of oammon 

interest in the fleli of health and safety. It is pro- 

posed to hold another of theee meetings at the 
i Research 


l > quarters 
this has been as an international conference 
on rediation-genetios ; this is an over-statement of 
the case. As with previous i this will not be 
a formal conference with pre communications, 
but rather a working party to consider how best to plan 
future research and to integrate the available affort. 
It will differ from previous meetings in that a few 
invitations have been gent to geneticists nob actively 
connected with the three jeote. With. these as 
consultants, it is hoped t the most profitable 
programmes will be devised for future research. 


a 
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TWELFTH INTERNATIONAL CONGRESS OF APPLIED PSYCHOLOGY 


once argued that no paper 


read to a scientific society should last more 
han fifteen minutes, because anyone who had any- 
hing to say on any subject could easily say it in that 
ime. He would probably have regarded with some 
orror the Twelfth International Congress of Applied 
'syohology, which met in London during July 18-23. 
ew aris AE amid Gh ee. OE Gack 
xe than half an hour, and there were more than a 
undred of them. Yet only four special lecturers had 
een asked to talk for more than minutes, 
'erhapa many of the others felt that, having come 
*om the ends of the earth, or thereabouts, they could 
agtify . themselves, or to the bodies 
rhich in certain cases had paid their expenses—only 
y going on and on. Nor was the unbargained-for 
Ime always well spent. In fact, and as usual, the 
gee eee ae ei ee 

evertheless, the Congress was'& good one, and on 
he whole it took satisfactory account of an im 
oint made by the president, Dr. C. B. Frisby 
London), in his opening speech, when he streesed 
he need, in applied paychology, for paying more 
ttention to the attitudes displayed to the mvesti- 
ator by the investigated. There was leas discussion 





f his equally important contention that, in the imple- . 


1entation of the results of research, the psychologist 
rust beware of the haxards of leaving all thé work 
> others. Dr. Frisby said he does not see, in the 
sychological fleld, the possibility of an equivalent to 
1e engineer, who can interpret the discoveries of the 
bysicist. There is, in fact, a danger that ts may 
e made by others to apply procedures found useful 
1 situations which logically are very differant. 
+ the game seasion, the Lord President of the Council, 
ord Salisbury, wisely urged that peychologista should 
ə ready to “oome down every now and then from 
19 rarifled air they normally breathe and be ready 
>` explain, in words the general lio oan under- 
and, what they are doing and why they are doing 
. . . It is because the ordinary man is bewildered 
iat he is distrustful. He feels there must be a catch 
Lit’. . 
‘Sir Frederio Bartlett (Cambridge), in a leoture on 
Timing", gave an admirable ion of the out- 
moe of recent experimental studies of skill. Two or 
ore related sequences of eventa are involved when- 
rer a skilled performance of any kind or level occurs. 
ne provides the performer with information; the 
her consists of what he does about it. One is a 
ceptor sequence ; the other ig effector. In ‘good’ 
ming, each effector constituent enters the sequence 
; Such & point that it produces the maximum of 
aired effect with the minimum of associated effort. 
"both forced hurry and forced loitermg. Experiment 


xoeptual and intellectual activity is demanded ; 
id it is from this that timing derives ita remarkable 
nge of rapid adaptability. In human social affairs, 
r Frederic argued, timing is just as important as it 
in the si , bodily skilles. - 

Prof. E. y Lopez (Rio de Janeiro) 


reported 
e resulta of experimenta on the effect of foresight 
d abtitade on mental output. His subjects had 


\ 

been asked to predict their own health, work, wealth, 
social prestige, domestic happmess and individual 
contentment ane week, one month, one year, ten 
years &head. His main early findings were that the 
accuracy of prediction depended more on the nature 
of the facts predicted, and the prediotor's peycho- 
logical make-up, than on the passage of time; that 
pessimistic predictions about health were more often 
confirmed than optimistic ones; that predictions 
about work output were more often accurate than 

iotions about social prestige, wealth or domestic 

piness; and that in the case of neurotic and 
psychotic subjecta fear seamed to dominate their 
motivation. AII this led to a further inquiry into the 
association between ‘force of belief’ and accuracy of 
po A study of attitudes towards peycho- 
ogical testa produced the conclusion that “extrinsic 
factors, especially of a conative kind, may influence 
performance in a battery of itude tests almost as 
much as the factors theoretically involved in its 
normal execution”. There is nothing new here, but 
the additional evidence will be useful. 

At the inning of a ium an ‘“The Evalua- 
tion of Methods in Applied Psyéhology and the 
Problem of Criteria", Mr. J. M. Faverge (Paris) 
strongly advocated the setting up of good criteria at 
the design stage of investigations; and in doing so 
he uttered a warning—never unnecessary, it seeme— 
against the hazards of small samples in chological 
research. Prof..J. O. Flanagan (Pittebergh, who 
followed, spoke same more very good sense on both 
these pointe. He said that for the peychologist in the 
fleld there is no more fondamental question than, 
Are we really helping people to solve ther problems ? 
The ultimate criteria must always be of the ‘on the 
job’ variety; but intermediate criteria, too, are 

i In industry, complications often arise 
through oontamination resulting from informal dis- 
cussion between le responsible for collecting 
prediotor data Wil oe responsible for collecting 
criterion data. ; 

Prof. R. Bonnardel (Paris), in another symposium, 
on ‘The Organization and Application of Research”, 
made & good and uncommon point in arguing that 
the industrial psychologist is really the only one of 
his kind who has much chance of studying normal 
people in the normal conditions in which they spend 
most of their waking lives. Growing co-operation . 
between practitioners in the field and psychologists 
in university is improving our ability 
to make use of the o ity. However, Prof. 
Bonnardel shared the view of Prof. L. 8. Hearnshaw 
(Liverpool), expressed elsewhere, that the former are 
still too little inclined to classify, while the latter are 
apt to classify prematurely. Dr. H. E. Page (Waah- 
ington), who followed, spoke from a wealth of 

i in the administration of science in the 


UB. Office of Naval Research. After describing how 


this organization works, he talked discreetly of some 
of its major difficulties. One arises from the very 
great influence exercised by a very few psychologists, 
through their membership of controlling committees 
of one kind and another. He did not claim that this 
is necessarily s bad thing; but he maintained that it 
is an exceedingly important one. Another diffleul 

concerned the implementation of research findings. 
Dr. Frisby had hinted that this is intensified by the 
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entry of untrained people into the peychologist’s 
territory. Dr. Page —without mentioning 
Dr. Frisby’s comment, which he may not háve 
heard—that perhaps the psychologist is himself to 
blame for this. Indeed, he seemed to extend the 
main point made by Lord Salisbury, for he went on 
to say: ‘More scientists should learn-to employ the 
language and conoepte of their users. Many have no 
desire to do this". He added that the personality of 
the translator may be more important than his 
knowledge of information theory. 

Prof. O. Klineberg (Paris), who took the chair at 
a Symposium on “Attitudes, Opinions and Behaviour’, 
made a useful and all-too-brief contribution of his 
own when he took two of his main speakers to task 
for suggesting that it is unnecessary for peychologista, 
sociologists and others in this fleld to on- the 
use of terms. It is indeed difficult to just 
what Prof. R. Olémens (Liège) had meant when he 
said that Late d and sociology differ largely in 
emphasis. Dr. H. Durant (London) had ped 
the issue by dismissing it as “partly semantic”. It 
will be interesting to discover, some day, how much 
of the present-day confusion in this area could be 
got rid of by the simple expedient of clearing our 
lines of communication in the way Dr. Klineberg 
proposed. è ; 

The Congreas, which met in plenary seasion for 
major symposia each morning, and split into six 
parta each afternoon, for four minor symposia and 
two seriea of individual papers, was housed in the 
Beveridge Hall of the Senate House, University of 
London, i in various theatres in Birkbeck College, and 
in the Masaryk Hall of the School of Slavonic Studies. 
One of the four special lectures was given by Prof. 
C. Pellizzi, head of the Human Relations Division 
of the European Productivity Agency, which had 
generously provided simultaneous translation facilities 
in the Beveridge Hall. Another, delivered at the 
closing session, was by Prof. M. 8. Viteles Es 
delphia). Entitled "The. foi U 
leoture provided the applied 
another warning that careful how and 
where be walks. He may find it difficult to avoid 
making value-judgmenta of considerable importance 
to himself and others; but he should at least know 
when he is doing so. “We cannot allow the fact that 
our young science 18 making some contribution to the 
solution of present-day problems to encourage us to 
think of ourselves as the architects of tthe New 
Utopia.” 

_Among the social eventas was & banquet at the 
Hurlingham Club, with a speech by Lord Halsbury 
in five languages. ALO RopGHR 


UNIVERSITY AFFAIRS IN 
GREAT BRITAIN, 1953—54 

HE “Returns fram Universities and University 
Colleges in receipt of Treasury Grant for the 
Aoademio Year 1958-54”, issued by the University 
Granta Commuttee*, shows & further decline of 872 
io the number of full-time studenta—to 80,602, com- 
pared with 81,474 in 1952-58 and 85,814 in 1950-51. 
In the English universities there were 646 fewer full- 
time men studenta but 184 more women than in 
1952-53; for Wales there were 146 fewer men and 
from Untversities end 


Unter Collages in room’ of Grant—Academio Year 
1053—54. (Omd. 0477.) Pp. 44. Clonioe EMAD. 198.) 2s. Od. not 
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44 fewer wo and for Sootland 201 fewer me 
and 19 fewer women. Overseas full-time studeni 
from within the British Commonwealth increased b 
868 to 4,607; but part-time studenta (1,819) wer 
23 fewer than in 1952-53. Students from foreig 
countries increased by 144 to 8,878 full-time, and b 
77 to 1,379 part-time, students compared with 1952 
53. There was no appreciable change in the percentag 
distribution of full-time students among the faculties 
students of technology increased by 48 to 10,08! 
but those of pure science decreased by 80 to 17,00. 
the percentage distribution being 12-4 and 21- 
respectively, compared with 43 per oent for art 
16-4 for medicine, 3-2 for dentistry, 2-6 for agr 
culture and 1:8 per oent for veterinary soieno 
Although the percentage of arta students was slight] 
higher, the number of students (34,678) waa smalle 
by 243. Full-time advanced students of pure scianc 
increased by 245 to 8,290, of technology by 224 1 
1,381, of arta by 290 to 3,596, of agriculture by 9 t 
ue and of veterinary soianoe by 5 to 12, while tho 
of medicine and dentistry decreased by 04 to 89! 
and only 2,098 students were working for a teacher 
iploma compared with 2,900 m 1952-63. Of th 
-time students, 68,560 were for a fin 
degree, 4,350 for a first diploma, and 12,166 (inoludin 
those working for a teacher’s diploma) were engage 
in research or other advanced work, the oo 
figures for 1952-53 being 64,758, 5,064 and 11,65" 
The proportion of sasisted students was alightl 
higher (71-9 per oent compared with 70-4 per coent i 
1952-58), though still smaller than in 1951-52 (72- 
per oent); for England as a whole it inoreesed fro 
72-9 to 74-2 per oent, and in Wales from 81-1 t 
88-5 per cent, but in Sootland only from 55-7 t 
56-8 per cent. Parliamentary grants, however, wer 
70-5 per oent of recurrent moome and only 12 per cen 
comes from fees, 4-8 per cent from endowments, 3: 
per cent from local authority grants and 1-6 per cer 
from donations and subscriptaons. For 1951-52 tb 
corresponding figures were 14:8, 5-2, 4-1 and 1:9 px 
cent, respectively, with 66-5 per cent from. Parlu 
mentary grants. The ratio of staff to students car 
tinued to mnprove, the full-time staff nun 
bering 9,514 compared with 9,098 during 1952-5: 
The increase was chiefty in lecturers (285), but ther 
were 37 additional profeasors, 69 more senior lecture 
and 12 more ors, assistant profeasors and i 
dependent lecturers, with a further decrease of 12 
m assistant lecturers and demonstrators to 1,162. 
Of the full-tmme students, 62,173 were in Englant 
4,431 in Wales and 18,0908 in Scotland, the distr 
bution in ish universities and university oolleg: 
being 14,867 at Oxford and Oambridge, 18,125 e 
London, and^29,181 at others. Except at Bristo 
Leeds, Readmg, Southampton and Oxford, whe 
there were alight increases, there were slight decrease 
in the number of studente at English universiti 
and university colleges, but only at Manchest 
(— 159), Oxford (+ 159) and North Staffordahi 
Univermty College was the change more than or 
hundred and only for the last was it significant » 
relation to the total (405 for 1958—54). In Scotlan 
there were decreases at Aberdeen (— 95), 
(— 156) and i (— 56), and increases : 
Glasgow Royal Technical College (+ 76) and 8 
Andrews (-- 9). The proportion of full-time studem 
in Britain residing in colleges and halls of residenc 
increased to 28:1 per cent; of these 22,625 student 
8,069 were ab Oxford and Cambridge, 11,565 at othe 
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inglish institutions and only 1,189 in Walesa and 
dept in Vago The proportion of men in reaidence 
cent &nd of women 42:0 per oent, com- 
22.0 per cant and 41-8 per cent, reepect- 
on, in the previous year, while 32,087 students 
40-9 per cent) were in lodgings and 24,900 (31-0 
er oent) at home, bompared with 40-0 per cant and 
2:7 per oent in 1952-58. Of the 21,153 students 
dmitted for the first time during 1953—54 (a decrease 
f 202 on 1952-53), 19,585 were reading for a first 
egree and 1,568 for a first diploma; and of those 
eading for a first degree, 1,382 were lees than 
ighteen years of age and 10,546 were ninetean or 
nore. Of the full-time students, 35,071 out of 47,808 
nen and 11,086 out of 14,775 women in 
rere receiving saistance by way of scholarships, 
xhibitions or other awards from publio or private 
ands ; for Wales the nding figures are 2,790 
ut of 8,141 men and 1,124 out of 1,290 women ; and 
or Scotland, 6,024 out of 10,254 men and 1, 981 out 
f 8,744 women. Of the 60,798 fall- time men students, 
6-3 per cent were in arts, 22-2 per cent in pure 
cience, 17-0 per cent in medicine and 16-3 per cent 
2 technology ; for the 19,800 women students the 
orresponding figures are 68-7, 17-6, 14-7 and 0-7 
er cent, respectively. Medicine and dentistry claimed 
9-6 per cent of the 4,682 part-time advanced 
tudente, arta 35-0, pure science 9-3 and technology 
-8 per cent, respectively, compared with 40-1, 83-8, 
:5 and 9-0 per cant, respectively, during 1953-53. 
The recurrent income of the universities and 
niversity ooll of Great Britain increased by 
1,418,941 to £31,112,024, of which £21,924,115 was 
rom Parliamentary grants, £3,724,585 from fees, 
1,832,917 from endowments, £1,180,280 from granta 
tom local authorities and £495,996 from donations 
nd subscriptions. Of the total income from publio 
unds of £28,054,815 and £8,057,709 from other 
yarceg, the Univermty of London received £6,957,728 
rom publio, and £2,482,874 from other, sources ; the 
Tniversity of Cambridge si received £1, 496, 133 
nd £1,332,864 ; for Oxford the oo figures 
re £1,383,461 and £636,418 ; Manchester, £1,125,886 
nd £270,863; Durham, £999,429 and £324,969 ; 
eds, £033,538 and £268,480; Liverpool, £917,590 
nd £254,203; Birmingham, £900,815 and £240,216; 
sristol, £819,537 and £319,179; Sheffield, £579,598 
nd £170,208; No £500,005 and £105,136 ; 
nd Reading, £546,873 and £65,241. No other 
inglish university or university collage had an 
1come exceeding half a million pounds, but for the 
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Aberdeen, £500,000 and £126,529 ; Edinburgh, 
x 093, 169 and £373,686 ; Glasgow, £1, 114,126 and 
332,078; and St. Andrews, £545,260 and £116,100. 
‘he University of Wales, including the Welsh 
[ational Bohool of Medicine, received £1,149,707 
rom. public funds and £302,169 from other sources. 
fon-recurrent Treasury grants during the year, in 
ag of capital expenditure, mainly on buildings, 
a rre and professional fees, amounted to 

5, 518 56 compared with £5,746,470 in 1952-58. 
Of the total of £30,260,235—an increase 
f 21,659,801, or 5-4 per oent on 1952—58—adminis- 
ration accounted for 7:3 per cant, departmental 
isintenanoce 09-4 per cent, maintenance of premises 
2-7 per cent, and miscellaneous expenditure 9-4 per 
ant. Capital iture met fram mcome amounted 
o £358,289 and allocations to reserve to £342,807 ; 
xr 1952-53 these figures were £334,516 and £334,015, 
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includes salaries of teaching staff, payments for 
superannuation, the running costs of laboratories, 
lecture rooms, libraries and museums and the supply 
of materials, apparatus, books, specimens, eto., 

increased by £1,244,181 to £21,005,981, the major 
inorease being 13-2 per cent on departmental wages 
of technicians and laboratory assistants. Salaries 
and uation of staff amounted to 
£13,616,426 rod he with £18,169,879 ın 1952-58, 


but repairs and maintenance of 
buildi nly fusessed Do 1 per cent to £1,953,017, 
altho thas on rates, insurance, heat, light, water, 


eto., waa up by 9-0 per oent to £1,953,017. 
Library expenditure, exoluding general main- 
tenance of library buildings, eto., and rates, heat, 
light, repairs, eto., amounted to 21,208,231, or 4-0 
per cent of the total iture with 
£1,118,428 or 3-9 per cent in 1952-53, 3-8 per cant 
during 1951-52 and 3-7 per cent during 1960-51 
Of this, £600,647 was for salaries and wages, £147,000 
for periodicals and £97,229 for bindings. Of the 
£200,581 on books, £75,652 was in the 
schools and of the University of London, 
including £11,732 at the Central Library, £11,890 at 
theo London School of Economica, £9,132 at University 
College, and £5,963 at the School of Oriental and 
African Studies. The Uni of Oxford spent 
£36,088 on books ; Cambridge, £18,587 ; Manchester, 
£14,256 ; Liverpool, £9,959; Bi £8,686 ; 
Leeds, £9,150; Durham, £10, 8290; Bristol, £8,441 ; 
and. Southampton, £7,509. Expenditure on books 
and periodicals at & number of English universities 
and university colleges decreased rather than in- 
creased during the year, and increases in general are 
So a One ae re of both 
books and iodicals niversities of 
London (230.814 814), Oxford im^ 530) and Cambridge 
(£12,448) spent more than £10,000 on periodicals, 
&nd only Birmingham (£7,110), Leeds (£5,108) and 
Manchester (£8,250) more than £5,000. The University 
of Wales spent £12,805 on books and £8,040 on 
periodicals. In Scotland, Edinburgh spent £13,930 
on books and £7,212 on riodicals; Glasgow, 
£12,943 and £9,559; St. drews, £10,650 and 
£4,336 ; and Aberdeen, £8,089 and £3,039. 


INTERNATIONAL SCIENTIFIC 
RADIO UNION 


PROCEEDINGS OF THE ELEVENTH GENERAL 
ASSEMBLY 


HE eleventh General Assembly of the Inter- 
national Scientific Radio Union was held at The 
Hague during 2, 1954, when 
pus three h delegates from twenty-two 
ipated under the chairmanship of 
Father P. jay, who was re-elected president of the 
Union until the next Assembly in 1057. 
The main fonctions of the Union are to promote 
and organize radio research requiring international 
co-operation. and to enoourage the setting-up of 


recent assembly. The present titles, together with 
the names of the chairmen elected for the 
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1954—57 are as follows: I, Radio Measurement and 


omy ; 
and Oirouits (Dr. S. Silver); VII, Radio Electronics 

(Prof. G. A. Woonton). 

The of the eleventh General Assembly 
are being published in eight parts available in either 
French or English. The first seven parts are to be 
devoted to the Oommisuion activities ; while Part 8, 
which has just been issued, contains a full account 
of the administrative i with information 
on other activities of Union (10, Part 8 (1955) ; 
pp. 125; obtamable fram the General Secretary of 
the Union at 42 Rue des Minimes, Brussels; 14s. 6d. 
or 100 Belg. francs). 

Although the Union does not now publish the 
scientific papers which are read and discussed at a 

y, & list of titles and authors of the 
206 papers and reporta Submitted at The Hague 
meeting is given in Part 8; and it ia to be noted 
that the reporta of national oommibteos will be pub- 
lished in full in Parte 1-7 according to the Oom- 
missions to whioh they refer. The Union also pub- 
lishes, six times a year, an Information Bullsiin, in 
which are recorded the activities and of the 
Union between successive General Assemblies.  ' 

The administrative proceedings (Part 8), referred 
to above, contains all the resolutions and recom- 
mendations adopted by the General Assembly of 
1954. Arame ihres ig & recommendation accepted 
from Commission I that the value of 299 702 + 2 
km./geo. should be used in all gcientiflo work for the 
velocity of electromagnetio waves in a vacuum. It 
was further resolved that all national laboratories in 
& position to do so should co-operate in making a 
comparison of standards of power measurement at 
frequencies of 8,000 and 10,000 Mo.]Ja. 

A full report of the discussions which led 
these recommendations is contained in Part 1 of the 

which was published a few months ago 

(10, Part 1 (1955); pp. 57; 8s. 8d. or 60 Belg. france), 
This Part 1 contains all the national reporta sub- 
mitted to Commission I, together with the minutes 
of the meetings of the Commission at The Hague 
and the resolutions submitted to the General 
Assembly for adoption. I DOM MUR 
received from the International o Consultative 
Committee, it was recommended that “members 
of the International Scientific Radio Union should 
make observations on the service areas and mutual 
interference zones of standard ashe bee trans- 
missions, and also on the type of modulation used by 
the stations at present in operation. A study of the 


- resulta of such observations .should be of great 


assistance in the establishment and operation of an 
effective standard frequency and time service on 
a world-wide basis. 

Among the other activities of the Union reported 
in Part 1 of the is an &ooount of the 
meetings of the committee appointed to consider tho 
programme of work for the forthcoming International 
Geophysical Year during 1957—58, and brief accounts 
of the meeti of the Mixed Commision on the 
Ionosphere of the Joint Commission on Radio 
Meteorology held in 1954. ‘The Union committee on 
the International Year has considered 
various inattera relating to the proposed programmes 
of observations m connexion with meteorology, 
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aurora, ionospheric absorption and ‘winds’, radi 
star scintillations, meteors, atmospherics and terres 
trial noise. Ib has also given preliminary con 
sideration to the question diia presentation an: 
publication of the results obtemed, and mad 
recommendations on all these matters to the inter 
national committee on the International hysica 
Year, which will meet again ahortly to formulate th 
recommended world-wide S programimi, 

(1 and 8) of th 
e that they compris 
e a mE 
research, jenkit published? with references to th 
original scientific published and the appear 
anoe of the remaining parte dealing win the work o 
Commissions I VIT will be amatai with menot b 
students and research workers in the fleld of scientifi 
radio. 3 R. L. Surrau-Rosg 


PRODUCTION AND 
MEASUREMENT OF ULTRA-HIGH 
VACUA | 


EFORE 1950, preesures of the order of 10- mm 

of mercury were considered high vacua, ans 
although, undoubtedly, lower pressures were obtained 
1t was not possible to measure them because the mos 
sensitive vacuum gauges were no longer reliable a 
such low pressures. To-day, it is possible to produo 
and measure pressures of 10-*—10-4 mm. of mercury 
to estimate pressures as: low as 10-3 mm. and, in th 
cage where interest is concentrated on the chamioalh 
active gases present in the space to be evacuated, t 
estimate partial pressures of these gases of thb orde 
of 10-14 mm. 

A brief but interesting review of these recen 
developments, together with a summary of th 
pe of basic pumping apparatus, is given b: 
Dr. J. A. Beaker m the January number of the Bel 
Laboratories Record (33, No. 1; 1955). The com 
bination of fore-pump, mercury diffusion pump an: 
cold trap enables pressures of leas than 10-5 mm. & 
be reached, With the McLeod gauge, pressures dow> 
to about 10-* mm. can be an 
with the ionization gauge, introduced in 1916, lowe 
pressures by extrapolation oan be determined. Th. 
ionization gauge fails, however, when the 
reaches 10-* mm., and work since 1950 has show: 
that iomzing currente, produced by soft X-ray 
striking the plate of the gauge, and the emission o 
photo electrons together with an electron curren. 
that reaches the plate even when the plate is at + 
Wegutive potential with respaot to the oathinda “which 
are independent of the preasure, constitute th 
limiting factors. Bayard and Alpert have propose 
an arrangement by which these currents may b 
minimized. The plate is reduced to a fine wire am 
surrounded by a oylindrical grid with the fllamen 
placed outside the grid. With this modifled type o 
ionization gauge, preasures of, 10-3 mm. of mercun 
have been measured. 

To attain these ultra-high vacua it become 

rtant to know the amount of, and sources of 
residual gas present in the system to be evacuated 
and Dr. describes four such sources. Ther 


, are the release of gas from the oold trap; th 


diffusion of dissolved gases out of the glass and mete 
parts of the system; the release of gases adsorber 


No. 4479 September 3, 1955 


isorption of gases on clean 
oly surfaces 

ries in connexion with vacua of 10-14*-10-“ mm. are 
‘iefty referred to. Evaporated fihms, however, do 
xb p rare gases like, helium and neon, and to 
move use is made of the ion gauge, which, in 
idition to ita use as & manometer, oan also act as a 
amp. Its speed of pumping is much lower than that 
` a meroury diffusion pump or of evaporated filma, 
Iik bas ee MI HET 
wer imit to its pumping action and that 
oan be incorporated in the tube being evacuated. 


COUNTING AND SIZING OF 
PARTICLES WITH THE FLYING- 
' SPOT MICROSCOPE 


y D. CAUSLEY and Pror. J. Z. YOUNG, F.R.S. 
Department of Anatomy, University College, London 
Moe for counting and measuring micro- 
soopio particles by the use of the flying-spot 
uorosoope have beer tested with blood, nerve cells, 
ust particles and prepared standard sprays. The 
7etam involves scanning the preparation with twin 
rota of light, differently polarized, and passing the 
ulses generated by twin photocells to an anti- 
jxineidenoe creuit and then to a counting unit. The 
rouit ensures that a count id registered only on the 
weep at which one of the spote crosses the particle ; 
hen both cross it the pulses are made to cancel each 
ther’, Every time that a pulse passes to the 
yanter, the spot on the display tube is made more 
itense. This provides a visual display that shows 
‘hich particles have bean counted (Fig. 1). 
Red call counts. Red cell counta were carried out 
ith the co-operation of Prof. M. Meireles. Twenty 
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sanrplea of blood were counted by the routme visual 
method in the hospital laboratory. Two sub-samples 
were taken from each blood and counted both 
visually and by the machme in our Department. 
The visual counts were made with the standard 
method of recording corpuscles that le upon the 
lme of a hamocytometer. The machine counts were 
made on a microscopic fleld of known area, including 
about six hundred corpuscles. Hach machine count 
was repeated three times on the same fleld, and the 
mean taken. 

Table 1 &nd an analysis of variance show that 
although the bloods differed greatly, there were no 
consistent differences resulting from the methods of 
counting, whether by the hospital laboratory, & ' 
seoond visual observer or the machine, 

The replication of the visual and machine counts 
enabled estimates of variance to be made; there 
variance was possibly the smaller. The standard 
deviation is about 0-17 M/c. mm. by both methods, 
giving a ooefflent of variation of about 4 per cent. 

We may oonolude that machine blood counte, 
though much quioker, are as accurate and consistent 
as visual ones—perhaps more so. The time involved 
fpem n NO 
cases, but the counting takes 4 sec. with the machine, 
at least 4 min. for the visual observer. The repetition 
of counts on & given field, which is so quickly under- 
taken by the machine, gives a further protection 
against error. 


Table 2 OOUNTS OF THE NUMBER OF PARTICLES RBOORDED BY THE 
MACHDIB AND YHE TOTAL OF NUGLMI (AND NUCLEAR FRAGMENTS) 
MADE BY VISUAL OXSEEYATION 


Hech oouni is for a 500s wide from tbe pial surface 
Bee ort La A on ar Die ease DEI E] cute, stained! with, pall: 
oyanin 


al 
B, 
[3 


Machine count Visual count 
1,536 1,253 
. 1,188 1,2220 
1,172 1,808 
L164 1,181 
1,410 1,434 
1,044. 1,380 
1,197 1,170 
1,296 1,357 
1,464 1,508 
1,889 1,857 
mo 
1,515 1,258 
1,240 1,104 
1,349 1,087 
1,372 1,009 
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Comis of nerve cells in sections. The value of the 
method for counting nerve cells was tested with sections 
of the cerebral cortex of the rat stained with gallo- 
oyanm to show nuclei and Nisal substance. Counts 
were made with the machine of all the particles in a 
series of strips between the pial surface and the white 
matter, followed by & visual oount of all the nuolei 
and paris of nuolei in the same strips. The figures 
der te oe oe ee Hine ddTergage 
does not differ mignifloantly from zero. 

Dust particle counts. | af dust particles 
Was bo reeline iMi ea RU RR oen 
and below the lim: of resolution. The maintenance 
of @ constant criterion for counting of imperfectly 
resolved objects is diffioult for both human or 
machine counting, but ia likely to be more variable 
for the former. Machine counta of such dust were 
usually considerably higher than those of human 
observers. 


Table 8 shows the results with & series of thermal 
precipitation samples of steel dust Columns 
2 and. 8 show visual counts by observers in 


` Table 4 Commas xp Amra or Ormoutaz PARTIDDAS ow A Tae 


Field 0600s x 16 mm. objec, 10 x eyepiece. Top, visual 
counts by three obearvers. Centre, counts of different parts 
the sample by the machine, Bottom, cotnpari»on of means 
Visual 1 2 3 
Total 415 480 407 
Upto 5n 188 202 18e 
10 145 133 183 
10-15 48 45 44 
20 30 27 
20-25 10 ~ 10 1i 
25-80 - i 8 8 
> 90 2 2 
Machine 1 2 3 
Total 408 395 416 
Up to 189 180 192 
£10 ks 186 121 150 
10-15 41 50 44 
15-£0 21 24 16 
20-25 12 11 15 
25-30 7 8 8 g 
» 80 2 2 2 
Mean of 3 counts 
Y Machine 
Total 418 408 
05a 180 184 
5-10 187 136 
10-15 46 45 
15-80 26 
20-835" 10 18 
25-30 
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TAM E STRIS OF RAT CORTEX SHOWING HOW THE PROPORTION 0) 
PARTICLES ATTRIBUTABLE TO GLIAL AND OTHER NUULEI CAN Hi 
ESTIMATED BY OoUNTUING LARGE PARTICLES SEPARATELY 








Sheffield and London without oonsultation or 
standards. There are considerable differences betwoer 
the counts by visual methods and between these anc 
the machme counts; but the mean differences ove 
columns 3-6 are not signifloantly different from zero 
The licated machine counts for columns 4 and ! 
agree with e&och other than do the visua 
counts of the two observers. Oolumn 6 shows a visua 
count of the particles of leas than bu in this material 
and 7 and 8 are replicated machine ooumte, of thi 
value. The last two agree well with each other bui 
are higher than the visual oounta. thi 
machine is taking a different criterion of ig t» 
constitute & at the limit of resolution. 

Sising. of size are made with thu 


mto Su-size groups. Table 4 shows comparison o 
these measurements with those made visually on c 
photograph at 800 x by three observers. The agree 
ment is remarkably good. 

The same method has been used for th. 
Biber d nanane ee dios Eier oll patto, de 
strips of cerebral cortex of the rat, by oounting 
oe ee eee 


Taea aea ain es eaa cha aces 
ment between the estimates obtained in this way 
and the oounta of neurons made visually on the same 


Onision’. These resulta show that the metho 
is oapable of providing reliable counts and measure 
ee ey undae igo Difficulties have bee: 
ped gain factor in the amyplifloatio: 

"edo pd en WA gee qp etd 
Wonach M Other difficulties arise if th: 
partiolee overlap or touch, and with objects of shape. 
involving 1 re-entrants. For some purposes 
estimates of errors due to such factors can b 
made. The special usefulness of the machine is it 
speed of operation, making rt possible to take mor 
numerous counte than would be practicable by direc: 
vision. For routine counts of easy matenal, such a 
blood, it provides substantial economies. For difficuh 
material such as dust, contaming particles at th 
limit of resolution, it may well be that the machin: 
provides approximations that are more consisten 
than those of a human observer. 

Our thanks are due to the Nuffield Foundation fo 
ita support, and to Prof. M. Maizels and Mr 
F. Fellingham of University Oollege Hospital an 
Messrs. Maturana, Michie, Sholl, Stanier and Taylo 
for ther help with countmg and otherwise, and t 
Oimema-Television, Ltd., for sesistance with 
ment. [May hà 
* Roberts, F., and Young, J. E, Proc. Inst. Hiec. Mng., 90, 747 (19058) 


* Oanaley, D., Roberts, F., and Young, J. B., Bleotronies, 86, 137 (1963, 
* Taylor, W. XK., Brit. J: App. Phys. (Bupp. No. 8), 5173 (1084). 
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"No notice is taken of anonymous conmumicatkona 


Molecular Arrangement in C s of the 
Southern Bean Mosaic Virus Protein 

ABOUT ten years ago, it was shown! that electron 
vicroscopic examination of ‘psuedo-replicas’ gould 
»veal the ordered particle arrangement on the surface 
f a macromolecular crystal. The necessary prepara- 
ons were made by metal-shadowing the dried 
rystals lying on a glass surface, codting with collo- 
lon, freeing this oompoeite layer and diseolving 
ae Geyetalline deposit frm the ze lioe thua crodused: 
he molecular order on several kinds of crystal was 
»n in this way; but a broader application of the 
iethod was limited by factors such as the fragility 
f the collodion film and the need to work with 
ob denatured by vacuum desicoation and the 

ion of metal. 

possibilities mherent in this approach to 
roblems of crystal growth, as well as structure, have 
»en go great that continued efforts have been made 
; improve this initial technique. Thus ‘silicon 
onoxide' fllma have been employed! to reproduce 
olecular order in crystals of certain proteins. We 
ave now found that evaporated films of carbon! 
xmit a very signi t advance in both the quality 
"replication the kinds of macromolecular crystals 
iat can be successfully studied. 
Molecular order was first demonstrated using 
ystals of the southern bean mosaic virus protein. 
i-this case, however, as in practically all others, 
16 initial method did not replicate enough different 
wes to permit a conclusive deduction of the mole- 
ular arrangement within the crystal. The numerous 
e ee ee 

specimens of this substance are 

celu m ru I and 2. These better results 
6o aa ote dud 
wchanical and electron optical properties of the 
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carbon membranes, and in part to their chemical 
inertness and the possibilities this offers of various 
purifying procedures. f 
The accompanying electron micrographs are typical 
of approximately a hundred thus far made of crystals 
of this virus protein. The crystal , 88 
determined from measurements of inter-particle 
spacings and Of angles between the edges of crystal 
faces, proves to be very nearly, if not exactly, eubie. 
The pri face has invariably been that of a 
dodecahedron. Faces of the several forms that have 
been seen have been identified by their relative 
positions on the crystal and by the particle configura- 
tions and specings they it. This identification 
has been confirmed by com between the 
electron micrographs and m built of cork balls 
which, using the chosen molecular arrangement, 
reproduce the observed faces. The shown 


in the exhibit faces of the forms [100], [111], 
[120] [113], in addition to the dominant [110]. 
The arrangement in thig case is a cubio 


close packing of essentially molecular 
particles of diameter about £80 A. The edge-length 
of the unit cube, containing four of these molecules, 
is about 825 A. 


aes nee an D be ae i debel 
Lovis W. Lasaw 


elsewhere, 
Rate W. G. Wyckorr 
National Institute of Arthritis and 
Metabolic Diseases, 
National Institutes of Health, 

Public Health Service, 
Department of Health, Education and Welfare, 

Betheeda 14, Maryland. 

June 24. 

lPrioe, W C., and Wyckoff, Ralph W. G., Nature, 187, 764 (1040). 
1 Hall, O. E., J. Biol. Chem., 185, 45 (1051). 
3 Bradley, D. M., Brit. J. App. Phys., 5, 05, 05 (1954). 
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Terminal Groups of Tobacco Mosaic Virus 


Ta protein of the tobacco mosaic virus is oom 
of peptide chains. The first step towards a 
of the number and kind of these peptides would be 
the determination of the carboxylio and amino 
terminal groupe. 

Harris and Knight! found that the only amino-acid 
liberated by treatment of the native virus with 
car tidase was threonine. Assuming a mole- 
cular weight of 40 x 10* for the tobacco mosaic virus, 
the number of terminal threonine residues would be 
2,700. We have confirmed this experimental result 
using our tobacco mosaic virus strain’. Since 
objections can be raised against the enzymatic 
method, Braunitzer? determined the carboxylic- 
terminal groupe by the hydrazine method of Akabori* 
and found 2,500 threonine residues but no other 
amino-acids. Braunitzer’ has also recently shown 
that the last three amino-acids at the carboxylic 
end of the peptide chains are proline-alanine- 
threonine. These results have also been obtained 
by Niu and Fraenkel-Oonrat*, so that the number 
and kind of the carboxylic-terminal groups remam 
no longer in doubt. 

The question of the amino-terminal groupe ia still 
under discussion. In the native virus ammo-terminal 
groups are not detectable. After treatment of the 
virus with trichloracetio acid (pH 1-8, 30 min., 
85° 0.) proline was the only amino-terminal amino- 
acid that could be detected by the methods of 
Sanger’ and Edman*; but no carboxylio-termimal 
amino-acids bemdes threonine could be observed by 
the method of Akabori, which makes it unlikely that 
an a-peptide bond is split by trichloracetio acid’. 

Repeating our experimenta, Fraenkel-Conrat and 
Singer!^ found evidence for much terminal ine ; 
but they also found with both methods a “host of 
other terminal amino-acids”. Therefore, they suppose 
that an unspecific hydrolysis of many labile peptide 
bonds is effected by trichloracetio acid. The con- 
trast between these findings and our own is due to 
the diffculty of determining the end-groups of the 
protein. The method of Sanger is complicated, 
because dinitrophenyl-proline is unstable and de- 
composes to dimitrophenol during hydrolyms with 
6 N hydrochloric acid ; but the degradation can be 
partly suppressed by hydrolysis in a nearly anhydrous 
medium™. In both cases, 90 per cent of the dinitro- 
phenyl products are accounted for by dinitrophenol 
and dinitrophenyl-proline. Partial hydrolysis yields 
dinitrophenyl-prolme, one dinitrophenyl-prolyl-dipep- 
tide, one dinitrophenyl-prolyl-tripeptide*, and under 
certain conditions same yellow compounds, which oan 
easily be taken for dinitrophenyl amino-acids. 

The method of Edman gives clearer resulta when 
properly applied. -Conrat and Singer” con- 
tented themselves with the measurement of the total 
absorption of the produced thiohydantoins and with 
the identification of the free amino-acids Obtained 
by hydrolysis of the unseparated thiohydantoins. It 
18 known that thiohydantoins of pure amino-acids 
yield more than one amino-acid on alkalme hydro- 
lysis*, After hydrolysis of synthetic line-thio- 
hydantoi (pro-th) with barium hydroxide we found 
at least four spota on the paper-chromatogram which 
were ninhydrin-positive and could be taken for 
amino-acids. Therefore this method is not suitable 
for identifloation. We preferred to separate the 
thiohydantoms by paper-chromatography first and 
then to determine the pure compounds after elution. 
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Fig. 1 is an ubltra-viole 
photoprint of a typice 
chromatogram: spot 1 ha 
the same R p-value as pro-tl 
as can be seen from th 
reference chromatogram + 
the left. For the identifica 
-—41 Jz tion we hydrolysed th 

eluate from the spot wit 
—2 concentrated hydriodio aoi: 

(140° O., 90 mm.). In thi 
—8 way we obteined nearly pur 
proline together with a smal 
Dor of & by-produot 

a control experiment wit] 
synthetic pro-th the sam 
amount of the same by 
product was obteined. Spo 
l accounts for 65-70 pe 
, oent of the total extinction 
. * Spot 2 is a degredatior 
product of pro-th, produce 
durmg the formation o 
i pro-th in acid solution, T: 
| accounts for nearly 15 pe 
ui DUM NE cent of the total extinction 
eee ss eae eG ae 
virus protem ge no more 

on the starting line ha 
not the typical absorption curve of a thiohydantoin 
The By-values of the other weak spote oo 
to alanine-th, glycine-th and serme-th. These result 
show that 80-00 per cent of the end-groups iz 
tobacco mosaic virus treated with trichloracetic acit 
are proline residues, corresponding to 2,400 per moli 
tobacco mosaic virus. 

The impurities (10-20 per cent) need not necessarily 
be due to an unspecific hydrolysis of tobacco mosaic 
virus, Control experiments with synthetic peptide 
showed that glycine and perhaps alanine react with 
phenylisothiocyanate, even if they are not terminal 
These control experimenta with synthetic peptide 
could not be reproduced by Fraenkel-Conrat anc 
Harris!*, On repeating our experiments with syntheti+ 
peptides, we found an error in the chromatographic 
technique. Phenylthiourea has the same abeorptior 
curve and nearly the same Rp as gly-th, so that thi 
meesured amount of gly-th was too high. The presen) 
experiments confirm that non-terminal glycine resi 
dues react with phenyltsocyanate, but the extent of thr 
reaction is not so high aa previously supposed. Afba 
five hours reaction (40° O., pH 8-5) between phenyl 
tsothiocyanate and leu-gly-gly the thiohydantoin o 
the non-terminal glycine constituted 10 per cent o 
the total thiohydantoms. The corresponding rati 
for ala-gly-gly was 30 per cent under the sam 
conditions. The peptide bonds were not hydrolysec 
by hydroxyl ions under these conditions. When the 
time of reaction was shorter, the amount of gly-tr 
was CO dingly smaller, so that it ia not sur 
prising that Freenkel-Üonrat and Harris were unabk 
to detect it. . 

The determination of the end-groups by fou» 
different methods shows that the protein of tobaca 
mosaic virus 1s composed of nearly 2,500 peptide 
chains with identical terminal groups, as we 
earlier. It is poeniLle that the sequence of the otha: 
amino-acids in the chains is identical too. The tryptic 
digestion’ of the protein suggests that every peptade 
chain contains the same ten digestible peptide bonda. 
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ne of the eleven fragmenta, contsainmg twenty-one 
nino-acids, was isolated in the form of a crystallme, 
yparently homogeneous, dinitrophenyl-derivative. 
to our te, the basic unit of 
o protein has a molecular t of 15,000-17,000 
id contains 180-150 amino-acids. This is in agree- 
ent with the analytical data of Knight!* and with 
ie obeervations of Schachman and Hersh! that the 
tein of tobacco mosaic virus dissociates in the 
esence of detergente into subunits of molecular 
eight 10,000—20,000. , 
masking of the amino-terminal gro in the 
dix eiue cop cine 10 A A ee as we 
‘eviously supposed; but we hope to elucidate ita 
«ture shortly. 
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Lunar Occultation of a Radio Ster and 
the Derivation of an Upper Limit for the 
Density of the Lunar Atmosphere 


Ow April 26, 1955, the moon’s position was favour- 
ble for the observation from England of the passage 
f the moon across the large-diameter radio source 
ı tbe constellation of Gemini. This radio source, 
'o. 20.587 of the Cambridge survey}, Roving 
„A. 08h. 18m. 878. and Dee. 22° 38’ (1950.0), has 

sen identified by Baldwin and .Dewhirst* as the 
alactio nebulosity IC.443, ore of which, 
iken with the 48-in. Schmidt camera at Palomar, 
weal a filamentary structure contained within 4 
roular region of 24-5’ radius. 

The Beeselian elementa of this and other occulta- 
ons have also been computed by Link and Neuzil’, 
ho have indicated the value of such observations 
i determining the detailed distribution of radio 
rightness’ across the source and in investigating the 
resaence of a lunar atmosphere. 

Observations of the source were made at Cambridge 
t wave-lengths of 7-9 and 8-7 metres, during April 
4-28 inclusive. Two independent sets of observations 
rere made at 7-9 metres, using fhred-aerial 
ystems which provided information for about ten 
uinutes near the meridian transit of the source. At 
"| metres the two pairs of the large Cambridge radio 
alescope‘ were used as interferometers of low 
asolving power. In order to extend the period of 
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17h. 30m. 


16h. 80m. E 
Relative during the occultation of April 

Ts, Les and T-O aro measuromonie ài à cod 3 m: irn 

measurements af A= 37m; ss , YO otad from the 


15h. 80m. 


obeervation, phasing cables, were introduced into 
one pair of aerials, go that the reception pattern was 
deviated 84? from the meridian. In this way it was 
poamble to observe the source continuously for 25 min. 

The resulta obtained are illustrated in Fig. 1. This 
shows the relative intensity observed at the time of 
transit, using the two 7:9-metre systems, together 


' with the limita of error. The full line shows the 


resulta obtained at 8-7 metres; the gaps are due to 
intermiptent man-made interference which caused a 
deflexion many times greater than the normal noige- 
level of the record. In the absence of mterference, 
the accuracy ‘of the resulta obtained at 3-7 metres 
is believed to be better than 5 per cent. The dotted 
line indicates the relative intensity predicted from 
Baldwin and Dewhirst’s distribution derived on tha 
assumption of circular symmetry. 

geta of observations show good general 
agreement with the latter curve, but the reduction is 
lem; the most probable explanation of this effect is 
that more radiation originates in the bright arch on 
the north-following side (Fig. 2), than in a symmetrical 
model. 

An examination of the 3-7-metre curve shows, in 
addition, & marked ify near the time of 
maximum phase (16h. 80m.). Consideration has been 
given to the possibility that this discontinuity might 
be due to the reception of enhanced solar radiation 
schttered by the lunar surface; the absence of any 
evidence for solar activity some hours before and on 
succeedmg days indicates that this explanation is 
most improbable and suggests that the effect must 
PaPtpisnsdon US ee ta ee eee 








seen from Cambridge on April 26, 1955 
uS of te Padi d epe ia indica ted 
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ness’ acroas [0.448. At this time the moon’s west 
limb is uncovering a part of the well-defined filament 
on the extreme side, near 7 Geminorum 
(Fig. 2). THe a ek an ths 
radiation from this area is about five times greater 
than that expected from the circularly symmetrical 
distribution of Baldwin and Dewhirst. 

Both this result and the magnitude of the intensity 
_ observed at the time of maximum phase are therefore 
consistent with the egis that the radio emission 
originates mainly in regions of strong Ha emission. 

If the identification of the increase of radio intenaity 
with the uncovering of the bright area is correct, then 
the relative times of these oocurrenoes may be used 
for estimating the density of the lunar atmosphere. 
Two effecta would delay the radio occurrence: 
diffraction at -the moon’s limb, which at 8-7-metres 
wave-length produces a delay of about ane minute, 
and refraction in the lunar atmosphere. Link’ has 
computed the latter effect for a number of different 
models of the lunar s 

The observations ahow b the total delay cannot 
exoeed 4 min., and the electron density in the lunar 
atmosphere cannot then exceed 10* cm.-? if the 
- scale-height lies in-the range 50—1,500 km. Although 


. the composition may differ considerably from the- - 


terrestrial atmosphere, ib seams probeble that, on the 
moon’s sunlit side, the degree of ionization would be 
as great as that of the F-region. On this supposition 
the density of the lunar atmosphere must be less 
than 10-!* of the density of the terrestial atmosphere 
at sea-level, a figure 1/1,000 of the previous upper 
_ limit derived by Dollfus* from optical measurements. 

This work was oarried out at the Cavendish 


7-9-metrea aerial systems. 


Reliability of Atomic Masses in the 
Chromium - Germanium Region 


Fos the past thirty years, beginning with F. W. 
Aston’s observation of small deviations from his whole- 
number rule, the mass has been used for 
determining atomic masses. One of the first significant 
regulis of this work was the experimental proof! by 
Bainbridge in 1988 of Emstem’s mass—energy relation- 
ship. This led to the frequent uae of atomic masses to 
check the correctness of experimenta which measured 
the energy balance in nuolear transformations. In 
_the intervening years the acouracy with which atomio 
masses can be determined by mass spectroscopy has 
greatly improved: however, the techniques for 
studymg nuclear reactions have more than pace. 
As a result, when & discrepancy now exists 


NATURE 


' patronixing judge. 


September 3, 1955 vor ize 


iie spectroscopic and transmutation valuea, th 
mass spectroscopist often finds himself playing tr 

part of uncomfortable defendant, rather ia 

Such is our position in th 

communication. 

In a recent communication’ from the Universit 
of Glasgow, J. M. Reid and I. F. Wright have 
experimenta disproving the existence of the 0-56-MeY 
y-ray whiah has been rumoured to follow the positro 
mp dn au er This result, which has ale 
been obtained? Av E gives ris 
aa Red and Wo t point out, to & senous dii 
orepanoy (~ 0:65 MeV.) between the value of tk 
oopper-03 and niokel-02 mass difference compute 


- from transmutation date and that caloulated on tk 
ee Rap Mc ccadrpie The 


also remind us that & similar discrepancy existe in tk 
case of the xmo-64 and niokel-04 mass difference, an 
properly advise the cautious use of mass values in th: 
region of the Periodico Table. As mass spectroscopist 
we are naturally concerned about these matters, an 
actually have been aware for some time of the exi 
enoe in this region of several such moonsistencieas 
including these two. This communication is intende 
to direct attention to these inconsistencies and + 
suggest that e petisoular element, niokel, may be ti 
principal oauge of them. 

In the hope of discovering some systematic dir 
crepancy between mass 10 and trans 
mutation data, we have a large numbe 
(thirty) of mass differences in the region chromiur 
to.germanium, using both sources of imformadtior 
The mass spectroscopic differences have been ok 
rasa ea cse 
University of Mi t& by Prof. A. O. Nier and hi 
collaborators and, quite secondarily, from some de 
rived’ in our own ratory. The calculation of th 
transmutation differences would normally be | 
physically exhausting undertaking, sinoe it woul: 
involve the use of a great deal of information scattere 
widely throughout the scientific literature. Fortu 
nately, at the suggestion of the Sub-committee o: 
Nuclear Constanta of the National Research Couno 
(U.8.A.), this information has recently been oom 
pletely tabulated. In our osloulationg, we hav 
therefore made exclusive use of the table of **Nuolea 
Disintegration Energies", compiled’? by D. M. Va 
Patter and W. Whaling, and the ‘Table of Tote 
Beta-Disintegration Energies", compiled* by R. W 
King, both appearing in the October 1054 issue c 
the Reviews of Modern Physics. The numerics 
results of these calculations are not included here 
since they present a rather formidable array ; bu 
we can provide them for thoee particularly interestec 

These calculations reveal that, between stabl 
nuclides of the same element (for example, iron-57 
iron-50, nickel-61 — nickel-60, eto.), the tranamutatio: 
and mass spectroscopic differences are reasonabl 
consistent, particularly if one assumes that the actu: 
mass spectroscopic errors are somewhat larger thai 
consistency exists in the case of the zino-07 — xmo-6 
difference. : 

In the case of mass differences between stabl 
nuclides of different elements (for example, iron-54 
chromrum-58, gallium-09 — xino-68, eto.), the aifustao. 
is quite different and far leas satiafactory. Here onl 
four of the sixteen calculated differences agree with 
the stated probable errors, and many are far outaid 
the limita, m viu those differences involvin 
one or other of the isotopes of nickel. In these fiv 
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ses (nickel-58 —iron-57, nigkel- 
!— iran-57, copper-68 — nickel-62, 
ckel-64 — copper-68, and copper- 
}—niokel-64), without ex ion, 
© agreement is poor and 

such a direction as to indicate 
iat the masses of nickel determmed 
as spectroacopically are too low 
7 ~ 60 x 10-5 atomio mass unita. 
here appears to be no other large 
stematic effect. 


On this basis, we are putting for- 
ard the hypothesis that the nickel 
aas are In error, and hope in 
19 near to make some 
rperimental attempte to confirm 
: allay this suspicion by mvesti- 
ating the behaviour of nickel ions 
ı the mass spectrograph ere 


arying conditions of pressure. 
ie meantime, we feel that, Cae 


ie framework of the foregoing 
marke, the atomic mass values for 
1e other elements in the chrom- 
—germanium group ,may be 
ied wily eeasanaible confidence. 
This work is supported by re 
fice of Scientific Research, Air 
rwecarch and Development Command, U.S. Air 
‘orce, the National Research Council of Canada and 


Joms G. V. TAYLOR 
- ` Hawany E. DuoxwoBrH 
Department of Physics, 
Hamilton College, 


iu ee OS Gia encase wW. E, Phys. Rev., 
98, 408 (1061). 

Mw ga fay aia Jun. W. H., and Nier, A. O., Phys. Rer.. 

Hogg, B. G., and Duckworth, H. H., Osn. J. Phys., 81, 048 (1053). 

and Whaling, W., Rev. Mod. Phys., 96, 402 


od, Phys., 96, 537 (1954). 


Radioactive Fall-out in Kingston, Canada 


DunriwNG the recent nuolear testa carried out by the 
Jnited States Atomio Energy Commision, we have 


he testing grounds. Our period 
uo Hebr 15 to May 28, 1955, and included all 
be test explosions reported by the Prees. 


Hora part.of the sampling period the ground 
705 with snow ; samples were were taken from the 
op layer of ine snow, melted and 600-a.o. lee 


ütered and the filter counted with & - 
rindow f-counter. the snow left, ram was 
tollected and 600-c.c. samples were filtered and 
rounted. When all precipitation failed, dust was 
‘ollected on a tray, washed off, filtered and counted. 


ubtracted is shown in Fig. 1. 
ibeoreea indicate the day that a test was conducted, 
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and in all cases except April 9 only one bomb was 
fired. Two explosions were detonated on this date. 
The largest reported explosions were set off from 
SO0-R. inal toners ahd were equivalent te 30 kilo: 
tons T.N.T. These were fired on March 7 and 22 
and on May 5 and 15. They were detected, but they 
uci rol e e irae d as gmaller ex- 
plosions on land April 9 and 15. 
Meteorological factors seam to outweigh the 
magnitude of the bombs at suoh a great distance 
from the site of the explosion. The high activities 
detected on March 6 and 7 were found in freah snow 
and the activities detected on Apri 12 and 18 were 
found in fresh rain, There is generally a one-to-one 
correspondence between teste and activity peaks, 
except for-an unexplained peak at April 6, which may 
be due to some previous explosion. 

R. L. PRESTON 

B. G. Hoaa 
Royal Military College of Canada, 


June 6. 


Long-Period Fading in Medium-Wave Radio 
Signals 

OowxBrbDWRABLH work has been done on the 
interpretation of periodic fading observed in oon- 
tinnous-wave radio signals reflected from the 
ionosphere. Appleton and Beynon! observed both 
slow and fast types of periodic fading in the records 
of short-wave radio signals which were interpreted 
by them as due to magneto-ionio origin. Tantry 
and, Khastgir* we long-period fading im the 
medium-wave records and assumed it to be due to 
interference of lower trajectory ordinary and extre- 
ordinary waves. This interpretation has been con- 
firmed by Satyanarayana and Dharambir Rai? by 
using polarized receiving aerials. The object of the 
present investigation was to study the periodicity of 
this slow type of fading in medium-wave records, 
and compare the observed periodicity with the 
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Fig. 1 
values obtained from a theoretical calculation of the 


path- in the ionosphere. 

of variations of signal strength of con- 
tinuous-wave transmissions on 1-42 -Mo.je. from 
Madras received at Waltair (600 km. distant from 
Madras) during the morning hours have been obtained 
using the conventional type of continuous-wave 
reoording equipment. Hourly recards were taken 
daily during 0700—0800 hr. r.s.T. over & period of 
one month during May 1054. The reoords thus 
obtained showed a long iod fading of the order of 
dum ee See ca are superposed other types 
of short-period fading. A ical record obtained 
on May 14, 1954, is re uoed in Fig. 1. The long- 
period ionic ing on which is superposed 
& quick is clearly seen in the record. It may 
ip be nodes d Me mae ed Prado 
decreases with time. On an average, nine peaks are 
ici dee one-hour records. 

The expected periodicity jn the records is then 
determined by usmg a method of theoretical calcula- 
tion of the path-lengths in the ionosphere based on 
the magneto-ionie theory due to Appleton‘ and 
Hartree’. Appleton’ bas applied the magneto-ionic 
theory for the calculation of path-lengths of both 
the magneto-ionio components for the case of vertical 
incidence only; but ker’ has worked out the 
theory for the most general case of tion at 
oblique incidence and obtained a quartic equation, 
which has enabled us to obtain the appropriate 
curves for the ordinary and extraordinary componenta 
of the radio wave for a frequency of 1-42 Mo./s. 

The magnetic fleld at the level of the H-region 
has been assumed to be 5 per cent lees than the 
ground value and the scale-height has been taken 
to be 15 km. The equivalent paths for the ordinary 
and extraordi com: in the Z.region have 
thus been calculated for 0700-0800 hr. 1s.r. using 
a method of graphical ‘integration and assuming 
Chapman's distribution for the electron density in 
the . The oritical frequency values at 
` these times for the month of May have been taken 
from the data rted by the Physical Research 
Laboratory, Ahmedabad. Table 1 gives the calculated 
values of total equivdlent paths from the transmitter 
to the reoeiver along with the path-differences be- 


tween. the two ments expressed in terms of the 
. wave-| A of radio si : 
From table it is evident that the path-difference 


changes by 8:6 wave-lengths during the one hour 
of recording, giving rise to an average period of 7 min. 
per eyde, wHüidh is ta good agreement, ith (o 





observed values, as can be se 
from the record reproduced : 
Fig. 1. This œ t good agre 
ment is L bens of tl 
assumption of a value of 15 kr 
for the  Boale-height followz 
Pfister’, who assumed this vah 
m order to account satisfactori 
for the variations with latitude 
the heights of maximum ion conoe 
tration of the H-region.  Oeleul 
tion of the path-lengths on the he of parabol 
and cosine law distributions of electron density in tl 
H-region have given values which are much differen 
from the observed results. 

Full details of this investigation will be publisht 
elsewhere. We are indebted to the Council of Scientii 
and Industrial Research for financial assistance 
this research work. 

M. Samama Rao 


B. RAMAGHANDRA RAO 
Ionosphere Research Laboratories, 
Physics Department, 
Andhra University, 
Waltair, India. 
Feb. 26. 
i man, ee ee Para Wd On Proa; Dc Saby 59, 
ner DP, and Khasigtr, B. B., Ind. J. Phys., 86, 217 (105 
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* Hartree, D. R., Proc. Camb. Phil, Soc., 88, 47 (1029). 
* Appleton, I V., J. Ins. Bloc. Eng., 71, 642 (1932). 
(str. Ji Mets Qa, OH 411 (1988), J. Gt 
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Flexural Rotational Slip as the Main 
Deformation Process in the Torsion of 


Zinc Crystals 
Hrragrto there has been no successful elucidatio 
of the mechanism by which torsion of amgle oryste: 
occurs. We have now, however, established hat i i 
zinc thd mam deformation process is rotational 
but in general with pronounced flexure of the 


For torsion ` about [0001], when this is neerl 
parallel to the axis of the cylindrical crystal (in tb. 
case examined, [0001] was 94? from ıt) practioall, 
pure rotational alip on (0001) is indicated by : (1) th 
final spiral form of lines initially soribed lightly o 
the surface, parallel to the torsion axis [0001] 
(2) the form of the slip lines on the surface of th 
twisted crystals; (8) the practically perfect cloavag 
of the twisted even after 90°/om. twist 
(4) electron diffraction photographs from thes 
cleavages, virtually identical with those fram cleave 
undistorted crystals ; (IL Pal referes from prisin 
type etch facets. 

The experimental resulta under (1), (2), (3) and (& 
show that the torsion is macroscopi practical: 
uniform ; those under (2), (8), (4) and (5) show th 
rotational of (0001) lamellae ; and those under (4 
show these are virtually undeformed am 
d oan big a qa ee 

ere much thicker than this. Plasti 
aa l-om. lengths cleaved from this 0-97 cm 
diameter crystal (bonded by ‘Araldite’ resin to bras 
flats mounted in a lathe) first occurred at abou 
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‘1 kgm. am. couple, which had to be increased to 
atam larger torsion, for example, to, 2-75 kgm. cm. 
ter 7°/om. torsion. | 

A crystal having [0001] at 88° to the rod axis was 
risted (held ib collars in chucks) in a lathe to 
/om. twist. vage then gave highly smooth 
rfaoem, optically and m electron diffraction closely 
to those from undistorted crystals, except 
iat they were saddle-shaped. While calculation 
i0wed that a shape of this form would be e 


shape of the cleavage differed a iably 
eir d 


These features were even more pronounced in a 
ystal having [0001] at 62° to the rod axis, and 
risted through 66°/am. Curved slip lines (S-shaped 


side view) were prominent; and though a first . 


savage resulted in a fracture nearly normal to the 
d, along (0001) planes of the twins developed there 
ring the , & good cleavage was then 
hieved by impact of a knife parallel to the slip lines, 
nfirming that these were still traces of (0001) planee. 
These results for rino establish for tie first time 
at the main process during torsion is rotational 
p, in general with macroscopic flexure of the other- 
AE ETETE slp lamelle. Previous obeervations 
x example, in aluminium and iron?) now, suggest 
at flexural rotational slip can also occur in cubio 
ystals even in compresmon or extension, the alip 
nelle being not necessarily parallel to the samo 
ane as in normal translational alip. We are testing 
eee points further. - 
A. D. WHAPHAM 


H. WirwAx 
mical Hingmeering Department, 
Imperial 
London, 8.W.7. 
July 18. 


Uman, E., Wetere, 168, 321 (1050); Proc. Phys. Soe., A, 64, 329 


arrett, O. 8., and L. H., Trens. Amer. Inet. Min. Met. 
Eng., 137, 112 (1040); 327 (1939) 


Complex Formation between 
Montmorillonite and High Polymers 


Pravious workers! have shown from X-ray 
xsurements that organo-clay complexes may be 
med by oertain organic compounds entering 
tween the montmorillonite sheets. In the course 
mvestigating the interaction of various high 
lymers and montmorillonite, a new kind of com- 


yloellulose and "ond 
ylie acid. The complexee were prepared by adding 
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Fig. 1. 16, 7% and 40 per ont polyvinyl! aloohol in water 
Fig. 2. 125 per cont maleto acid vinyl acetate copolymer in water 


a known amount of polymer to an aliquot of a sus- 
pension of sodium saturated Wyoming bentonite and 
‘then drying the polymer-clay mixture to form an 
orientated clay diek 0-04 mm. thick. It was necessary 
to adjust the pH of the suspension to about the 
half neutralization point of the polymer before com- 
lex formation occurred, the latter being indicated 
by vapid toncass rithe vametey OF eis Paspaseiod: 
The swelling of flakes 0-5 cm. gquare cut from the 
disk was then observed in N/2 sodium chloride and 
distilled water (see Figs. 1 and 2 of flakes in water). 
A flake prepared from clay alone would, of course, 
In the case of inter-lamellar complexes, if a large 
amount of a polymer, such as polyvinyl alcohol, were 
added, swelling was small both in water and W/2 
sodium chloride. However, flakea containing a con- 
centration of polymer just sufficient to prevent dis- 
persion, although still ing little in N/2 sodium 
chloride, did expand appreciably in water. Flakes 
of peripheral complexes swelled to a limited degree 
in N/2 sodium chloride, approxiniately equal to the 
swelling of flakes made from clay alone, whereas in 
water highly vertically gels were formed. 
The addition of further po did not reduoe the 
vertical swelling but led to a marked lateral expansion 


suggested 

the polymer links the edge faces of the clay crystals 
by a series of hydrogen bonds to the oxygen and 
hydroxyl atoms exposed at the edges of the arystals. 
Further, it is considered that the polymer chains 
provide only the lateral like holdfae tha day deyetale 
together, the vertical attractive force necessary to 
balance the repulsive ommotic pressure being due 
to electrostatic attraction between the crystals 
themselves. A full discussion of the expermenta 
and the forces involved will appear elsewhere. The 
work is of practical importance in that commercial 
‘soil conditioners’ increase the cohesion of soil arumbe 
by either one of the above methods. 

I wish to thank Mr. I. F. Long for taking the 


photographs. 
t W. W. EwEBRSON 
Rothamsted Experimental Station, 
Harpenden, Herts. 
April 7. 
HEMOS F., J. Amer 
D. O., Treas. Feared. 


Chem. Soc., 87, O75 (1045). MacEwan, 
Sos., 44, 349 (1048). 
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Separation of Rare-Earth Elements 

Tus fifteen rare earths, together with actinium, 
yttrium and scandium, represent 20 per cent of the 
stable elements. Their properties are lees known 
than those of the other elementa mainly owing to the 
difficulties in their isolation. 

The most important step towards the preparation 
of pure rare earths was the application of ian-exchange 
chromatography with complexing agents by Tompkins 
et al.1, Spedding e£ al." Boyd e£ al.* in 1947. The 
ion-exchange work also provided comparative resulte 
on the camplex chemistry of the rare-earth elementa. 
One may even consider that theee aro the first valid 
results in rare-earth chemistry, as such data as melting 
pointa of acetylacetonates previously measured must 
now be regarded with suspicion because the purity 
of the rare earths then employed has since been 
demonstrated to be usually leas than 80 per oent of 
the major constituent. 

Elution sequences were hance used for comparisons 
of rare earths and transuranic elemente with such 
complexing agents as citric acid or hydrochloric acid‘, 

Other seperation methods were also evolved and 
depended again on differential complexation of the 
rare earths, for example, paper electrophareeis^* and 
paper chromatography’* where separations were 
recorded with citric, tartaric and lactio acids, hydroxy- 
quinoline and acetylacetone as complexing agents. 
It ig easy to envisage further separation methods 
based on complex formation: gas-liquid partition 
chromatography with volatile complexes (for ex- 
ample, acetylacetonstes), inverse phase partition 
chromatography with complexed rare earths, alumina 
chromatography with complexing developer, eto. 
These would all be not only of analytical but also of 
chemical interest as they could provide data for the 
volatility or extractability, eto., of the complexes 
employed. - 

The ‘complexing methods have not, however, oon- 





^0 


tributed to knowledge of the hydrated (or no 
complexed) rare-earth ions. Alumima chromai 
prap F: haa proridod Bonis date in ime direction 

ion Separations with non-complex 
rare earths did not prove successful’. 

An interesting by Gotte and Patze on t 
paper chroma y of fiasion products? mentio 
the partial separation of lanthanum and yttrium wi 
ethanol contaming $0 per cent of 2 N hydrochloric ac 
as solvent. The authors of the aforementioned par 
also state that other rare earths all stay with lant 
anum, thus suggesting a specific separation 
yttrium from the rare earths. 

As in all ion-exchange series, yttrium is usual 
found between dysprogium and holminm,, it w 
decided +o investigate this anomaly of yttrium in t 
non-oomplexed state. - 

Owing to the lanthanide contraction, the differen 


^ of the ionio radii between lanthanum and d: i 


will be about as big as the difference 
barium — strontium or oseium — rubidium. Th 
when a solvent is used in which (as in the case 
Gotte and Patze!) the Ry difference between beriu 
and strontium is 0-16, the difference between lant 
anum and cerium would not be likely to exce 
0:016. Thus in the search of a solvent for rare ear 
separation it is best to examine mixtures of lanthano 
with a high atomic weight rare earth such as dy 
prostum or hohnium where the difference of the ion 
radii is of the same order as that between, for e 
i dE In our ious wo: 
with non-oomplexed rare earths we did not consid 
this question, and reached & conclumon similar 
that of Gotte and Paisze, namely, that rare eert. 
do not separate with solvente such as ethanol-nity 
acid (M. Lederer, Thèse, 1964). ~ 

In the experimental work mentioned below, + 
employed a lanthanum—dysproaium mixture as t) 
indicator for the exploratory work with vario 
solvents. This mixture haa the ionic radius differen 
discussed above, and when the chromatogram 
sprayed with hydroxyquinoline, lanthanum ue 
& green fluorescent (in ultra-violet light), e 
dysprosium yields a black fluorescent spot. Hen 
even very small partial separation effects are readi 
beerved. 


We first examined the solvent ethanol—80 p 
cent 2 N hydrochloric acid proposed by Gótte ar 
Patze4 using descending development and allowh 
the solvent to flow over the paper for several day 
Thus instead of Ry values we shall only state tJ 
distances moved, usually with lanthanum as referenc 
In the above solvent the following mixtures we 
separated : 


Lanthanum - yttrium Janthanum spot Yetrtom am 

Lanthanum ~ dysprommm M dabis Bost RE P 
= apo 

24 7-28 8 om. 2-851 € 

Lanthanmn - yttecbtum lanthanurm spot ytterbium gj 

1 27 8—30-7 cm . $13-54-8 0 


As seen, not only do lanthanum—yttrium separate on 
pletely but also lanthanum—dysprosrmm and lant 
anum—ytterbium are well separated. However, ti 
lanthanum spot moves rather rapidly, and for 
separation of rare earths closer to each other th. 
lanthanum-d; i it was considered demrab 
to look for a Saleen with generally lower Ry value 
80 as to it better separation by longer develo 
ment with the solvent running off the end of the 
Ethanol containing 10 per cent of 2 N hydrochlo» 
acid appeared to be the best choice of the ethanc 
hydrochloric acid mixtures yielding already comple 
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ithanum— 


yttrium tions with a development 
only 29 om. (solvent front). The Ry values under 
ewe conditions are as follows: 


Ion Rr value Ion Ry value 
tharum 011 um 0:198 
mum 016 erum 017 


order to investigate if prolonged development 
ll improve the separations, two seta of ts 
re conducted; (1) The development of a lanth- 
um-dysprosium over various lengtha of time and 
the chromatography of mixtures of closer rare 
"tha. 

'1) The separations of lanthanum—dysprosium was 
Tied out for various times between one and 
ren days, and the fronts and rears of the spots are 
»wn in Table 1. 

In the weis cei the amounts of rare 
‘ths were i large, so as to make detection 
der with very diffuse spots as are formed on pro- 
"cry c M 
by Fig. 1. 
'2) To make detection , mixtures of two or 
‘ee rare earths were pre 80 as to give adjacent 
sta of different fluorescence when sprayed with 
droxyquinoline and viewed under ultra-violet light. 
e mixtures thus studied were lanthan: iuni- 
zium, lanthanum-yttrium and Jlanthanum-dys- 
wium with spote of lanthanum, yttrium, ytterbium, 
etium, erbium and europium run on the same sheet 


bn four different chromatograms running for three 
four days the mixtures lanthanum—europium— 
rium, lanthanum—ytirium and lenthanum-dys- 


appears that the indicator mixture lanthanum— 
sprosium was fortunately choeen, as the Ry values 
erbium, ytterbium and lutetium are inferior to 
yee of dysprosium. Thus from the results so far to 
od, the movement of the free ions does not follow 
3 sequence af ionic radii, but reaches a maximum 


Table 1 
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near dysprosium—yttrium. The- 
following distances moved in three 
days on one particular chromato- 
gram may be cited: lanthanum, 
7-0 «m.; europium, 8:8 cm.; 

i 9-4 om.; dysprosium, 
11:8 om. (lanthanum mixed with 
dysprosium, 7:1 cm.) ; and erbium, 
10-2 om. 

At this stage of the work & prac- 
tical blem was suggested to us, 
namely, the purification of & source 

thium obtamed from the 
pe products at Harwell and 
known to contain cerium and 
europium isotopes as impurities. A 
hydrochloric acid solution of about 
1 mo. of the thium was 
chroma for ftve days with ethanol contain- 
ing 10 per cent-2.N hydrochloric acid and separated 
as shown in Fig. 2 into three peaks of activity. 
A detailed study of the gamma spectra indicati 
the purity of the fractions obtained will be publish 
later. 

The results so far already indicate, however, 
numerous applications, and appear to be the first 
successful chromatographic tions in which the 
rare earths are separated as ions instead of as 


complexes. 
M. LEDERHR 


Institut du Radium, Laboratoire Curie, 
11 Rue Pierre Curie, Paris.” April 24. 
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on Mixtures of Vegetable 
Is and Pigments 


SumuiaHr, &ooording to recent work in these 
laboratories, is much more active in ing per- 
oxides in the extracted crude ids of oertain 
vegetables (Lee, F. A., unpublished data), than in 
ordinary oils!. It is known that peroxides are pro- 
duoed when c ll dissolved in ails or in oleic 
acid is exposed to 38 and that, m the presence 
of ohl yll, certain oils &utoxidire*. Since the 
crude lipid preparations from vegetables contam 
carotenes as well aa Il, the effect of sun- 
light on colourless or nearly colourless oils mixed 
either with carotene or with carotene and chlorophyll 
was investigated. Chevallier e£ al* studied the 
changes taking place m mixtures of triolein and 
carotene. They found that B-ocarotene retards the 
oxidation of triolein in the dark, but accelerates it 
in the light of a meroury-vapour lamp. In addition, 
chlorophyll dissolved in triolem prevents the oxide- 
tion-aocelerating action of B-oarotene in the presence 
of c i light. In that work the chloro- 
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Table 1. Hyyacr oF Piaxaorrs ON PEROXIDE FORMATION IN ALMOND 
AXD Brac. NUT OOS EXPOSED TO Dikuct SUNLIGHT 























See of twò fathar: poct GA GER, Tho accuracy of this figure 
may be open 
T Carotene added as follows: 8 mgm. to ether-extracted ons, 1 mgm. 


Noto: Tho Tor Me HM A elles RIS table MIS nat 
control and the figures 


ee solutions were separated by 
orophyll solution completely absorbed 
the violet and blue rays emitted by the lamp. 

Almond oil was prepared by shelling fresh sweet 
almonds, removing the integuments by carefully 
scraping, cutting into small pieces and drying by 
x! pesci Following this, they were ground 

extracted with redistilled, peroxide-free, an- 
hydrous ethyl ether for twenty-four hours in the 
dark. Brazil nut oil was prepared in & similar way. 
20-mgm. samples of each of these oila were trans- 
ferred to white porcelain evaporating dishes 100 mm. 
m diameter. One set was analysed for peroxide 
immediately, using the method described m previous 
publications’. Another set to which nothing was 
added was exposed to direct sunhght (10,000 ft.- 
candles) for an hour along with the other samples. 
Pigments were added to other lota, as shown m 
Table 1. i 

Another set was run m which the conditions were 
the same with the followmg exceptions: the nuts 
were not lyophilized, and the oils were with 
a Carver press instead of being with ethyl 
ether, and 1 mgm. of carotene was used instead of 
3 mgm. The data are presented also in Table 1. 

On exposure to 10,000 ft.-candles of sunlight for 
one hour, chlorophyll causes approximately a ten- 
fold inoreege in the peroxide value of almond oil and 
five-fold increase m the peroxide value of Brazil nut 
oil. Probably because of ita reduomg action, carotene 
retards the production of peroxide. The peroxide 
values of oarotene-oi] rurrturee were about equal to 
those of the untreated oils. With the addition of 
muxtures of carotene and chlorophyll, a higher per- 
oxide value was obtained for almond oil and either 
& lower or an equal value for Brazil nut oil than with 
the addition of carotene alone. 

Frank A. Lag 


- Food Technology Department, 
New Jersey Agricultura] Experiment Station, 
Rutgers University, 
New Brunswick, New Jersey, 
and 
New York State Agricultural Experiment Station, 
Cornell Univerarty, 
Geneva, New York. April 1. 
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Relationship between Orotic Acid and 
Animal Protein Factors of Casein 

For several years the various manifestatio 
induced m rats by the deficiency of new dieta 
factors present in crude casein, that is, animal prote 
factors of the casein, have been investigated in tl 
laboratory. A natural diet, such as that pos 
by Randoin and Causeret, namely : gro oerex 
(wheat, maize, barley, oata, rye), 88 per cent; whe 
germ, 5 per cent; crude casein, 5 per cent; caloic 
lactate, 1-5 per cent ; sodium chloride, 0-5 per cen 
carrots and fresh vegetables ad libitum twice a woe 
en&blea normal growth and reproduction for mm 
generations; but & series of changes occur wh 


-the crude casein is replaced by a casein purified ] 


repeated washings with water!4. These changes mi 
be summarized as follows: (1) alteration of the bod 
weight curve; (2) high mortality in the newly bon 
(3) histological lesions of the cels, mainly 
the hepatio cells where lysis and necrobiosis oocu 
(4) cutaneous lesions and incidence of ne 
plasms in the surviving rate of the first generatio 

These changes are accentuated in a second gener 
tion and might be referred to as a ‘late deficiency 
They seem to be elicited by the gradual exhaustx 
of the reserve of the so-called animal protem facto 
preeent in the organism fed on a normal diet and E 
transmissible from the mother rata to their 

Investigations conducted in our laboratory he 
demonstrated that these factors are not identiflati 
erther with the vitamins essential for the rat, i 
cluding B,, 13, or with methionine and cystine! | 
with the various mineral elemente present in tj 
Osborne—Mendel salt mixture’. 

Recently, our attention has been directed to tł 
significance of orotic acid in this type of deflcienc 
This has been occasioned by the fact that: (a) ame 
quantities of whole cow’s milk, which, as alread 
known, is one of the richest natural sources of orot 
acid’, are able to solve one of the most dramat 


140 


-weight (gm) 
. 8 8 


a 





Time (days) 





1. Gaari diet conmtatng crudo cam qa 
and Gas rede y paige casein ; 
et containing 
adhe ats anal 
Oanseret 
protein factors and snpplemented with orotic acid. 
Each curve represents the mean body-weaght values for twenty 
animals, male and female in equal humber 
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peots of the deficiency, namely, the high mortality 
the newly born!; (b) in our purified casein, which 
ems to be solely le for the lesions observed, 
e orotic acid content is much decreased’. 
We have therefore now investigated the mfluance 
orotic acid upon the body-weight curve of rats 
oking the animal protein factar. 
Rats of the Dawley strain, devoid of the 
imal protein r, being the sole survivors of the 
st generation, were fed from weaning (21 days of 
re) on our deficient diet, which was emented 
th 1,000y of orotic acid (man by Bio- 
mical Ino., Co., Cleveland, Ohio) per 100 gm. of 
od. The resulte obtained are shown in Fig. 1. 
The body-weight values for rate fed on a normal 
andoin and Causeret diet containing crude casein, 
id supplemented with 1,000y orotic acid per 100 gm. 
' diet, are not included, since orotic acid failed 
| show any influence in these conditions. 
From the above resulta, it appears evident that 
‘otic acid may be one of the growth-factors for 
ita deficient in animal protein factores, but not for 


xmal rats. This sugges’ a possible relationship 
xtween orotic acid and the animal protein factora 
* casein. 


Further work is in progress in our laboratory in 
der to ascertain the role of orotio acid in the 
merous lesions induced in rata by the deficiency 
' casein animal protein factors. ü 


tituto di Chimica Biologics, 

Universita di Bologna. 
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A New Method for the Microbiological 
Assay of Thiamin (Vitamin B) 

Tus of thia communication is to present 
few experimental resulta obtained during the course 
f some investigations carried out to determine the 
utritional requirements of a fungus, T'uberoulina 
ersicina (Ditm.) Sacc., isolated im 1049 by Dr. B. 
JOliveire from æcidia of Pucctnia rubigo-vera iriitoi,. 
nd since maintained in the fungus oollection of the 
"ant Pathology Department of Estação Agronómica 
Tacional, Sacavém, Portugal. These results seemed 
o be of special significance, and may’eventaally lead 
o the development of a new method of bio-ameay of 
hiamin (vitamin B,). 

Several vitamins were tested as growth-promoting 
actors for T. persicina, namely, thiamm, biotin, 
iboflavin, pyridoxin, nicotinic acid, inoeitol and 
antothenio acid (this latter in the form of ite calcium 
alt) The vitamins were added aseptically to a 

etio basal medium (autoclaved for 20 min. at 
.07* 0.) of the following composition: XKH,PO,, 
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1-5 gm.; Mg8O,.7 H,O, 0:5 gm. ; KNO,, 2:0 gm. ; 
dextrose ("Difoo'), 15-0 gm. ; agar ("Difoo"), 15-0 gm. ; 
distilled water, 1,000.0 mL ‘The final pH was 
adjusted to 5-2. Purifled agar ( ing to Robbins 
and Ma's technique!) was consistently throughout 
the imenta to avoid possible sources of error. 
After'inoubation for twenty days at 20° O., it was 
noticed that the plates to which thiamin had been 
added not only shaved growth of the 

colony but also displayed an unusual pi tion 
of the medium, whereas those lacking this factor 
remained colourless, even when all the others were 


present. 

In further experiments, devised to ascertain the 
optimum levels of thiamin concentration for pigment 
production, liquid cultures were used preferentially ; 
series of flasks were thus prepared by ing various 
amounts of vitamin B,, within the range 5 x 10+ yh. 
to 5 x 10* y/l. to the basal medium without agar. 
The cultures were incubated for thirty days, at the 
end of which time very striking differences in the 
coloration of the liquids were observed. When 
measured spectrophotometrically, these differences 
seemed to be directly related to the amount of 
vitamin B, present in the origmal culture medium. 
There was almost no pigment formation in the liquids 
of the control flasks, nor in those in which the thiamin 
concentration was lower than 5 x 103 y/L Above 
5 x 10? y/L of thiamin, there was a marked 
in pigment formation, as may be seen from Table 1. 


2 rable 1 s 
Thiamin Optical ‘Thiamm Optical 
ere concentration pore 
(TL) ail = A GIL) at 1 = 3700 A. 
0 0 083 5 0-900 
565x103 0 083 - 5x10 1-500 
5x 10* 0 022 5 x 10° 0 290° 
5x 0-203 5 x 10* 0-250* 
5 x 10+ 0-490 5x10 ^ 0-178" 


* Oulture medium diluted to 1:10 to permit a good reading. 


Further experiments are being carried out to 
determine the influence of the different sources of 
carbon and nitrogen on pigment production by 
T. persicina in the o6 thiamin. Results 
will be discussed in a future publication. 

J. R. VILLANUHVA. 

Instituto de Edafalogia y Fisiologia Vegetal, 
Consejo Superior de Investigaciones Cientificas, 

Madrid, Spain, 
and 


Estação Agronómica Nacional, 
Sacavém, Portugal. 
March 29. 


Bopha Wi J., and Ma, Roberta, Bull. Torrey Bot. Cheb, 08, 410 
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The Duplication Mechanism of 
Deoxyribonuclelc Acid 

Rrcarr investigations have shown it to be more and 
more probable that genes are deoxyribonucleic acid 
molecules. Furthermore, Watson and Crick! have 
given strong argumenta for ing thad these mole- 
cules consist of two polynucleotide chains wound 
helically in a large number of turns around a common 
axis and tied together by hydrogen bonds between 
pairs of corresponding purines and pyrimidmes, so that 
adenine can pair only with thymine and guanine only 
with cytosine. In order to explain the duplication 


. process of the deoxyribonucleic acid molecule, Watson 


and Crick have suggested that the two polynucleotide 
chana máy be mrar. ead cach chain catalyees 
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the synthesis of a complementary chain. The diff- 
culty in this process is the separation of the two 

el helices which are hi intertwined and 
ooked together by & large number of hydrogen bonds, 
the breakage of all of which would need a 
amount of energy. To overcome this difficulty, 
Delbrück’ has suggested a somewhat different mech- 
anism, whereby the two chains are separated and 
later re-combined by a series of breaks and reunio 
in & sipper-like fashion. However, this mechanism 
also seems both too complicated and somewhat’ 
improbable- since, for example, all these i 
of bonds would again need a considerable amount 
of energy. 

A .simpler mechaniam for the duplication of 
deoxyribonucleic acid molecules is made ible by 
the recent suggestion of Gamow”, Mi dise 
to exist & one-to-one correspondence 
double polynucleotide chain of a deoxyribonucleic 
acid mo of the Watson and Orick type and the 
eae pag chain of a protein (or enzyme) 
mo of Pauling and Corey type, whereby 
the linear information contained in a deoxyribo- 
nucleic acid molecule is translated one-to-one into 
that of a protein molecule, each 


of & deoxyribonucleic acid molecule go that the order 
of the amino-acids is uniquely determined by the 
order of the pürine-pyrimidmes. However, since this 
correspondence ig one-to-one, this prooem may 
obviously be inverted, the protein molecule now 
serving as the template or mould for the building up 
of a deoxyribonueleio acid molecule ‘around’ the 
protein molecule as axis, so that the order of the 
purine-pyrimidines ig now uniquely determined by 
the order of the amimo-acids. The new 


nucleic acid molecule would therefore be an exact. 


replica of the original one, apart from possible ‘casting 
errors’ which would lead to a ‘mutated’ form of the 
igi gene deoxyribonucleic acid molecule. 
the mechanism here the protein 
‘pictures’ of the gene ic acid mole- 


serve a double : (a) as suggested by Gamow, 
(hy snas De ibo aeo vhi cuta ue Mid DOE 
control, the biochemical reactions in and 
development of the cytoplasm of the cell; (b) they 
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cules find both the protein material for the templat 


&nd.the nucleic acid material for the ‘casting 
replicas. f 
li Næs Arny 
Department of Physice, ; 
University of Copenhagen. 


April 1. 
* Watson, J. D., and Oriok, Y. EL O., Nature, 171, 737, 064 (1953). _ 
* Delbritsk, M , Proc. U.S. Nat. Acad. Soi., 40, 054). 


A 
: » G., Nature, 173, 318 (1951) ; 
(1954). 


Anti-tumorigenic Action of lodinated 
Compounds : 


‘As one of us (F. B.O.) had observed that th 
administration of a mixture of aqueous solutions « 
joo iodide and potassium iodate induce 
vour&ble effects in cancer patients, we decided t 
carry out an,experimental study in rate. 
White rats received an implant of spindle-cell sea 
coma of & strain obtained by courtesy of Prof. E. Cro 


of body 
anima) 


ment produces a marked inhibition on the growth c 
the tumour; im more than 70 per gent the tamour 
disappeared leaving no traces, whereas twenty-on 
untreated animals developed large tumours and diec 
116 days after treatment was suspended. 
We then used another experimental series consist 
ing of two groups of thirty-eight animals each. D 
one group, the treatment was begun forty-five day 
before the implantation of the sarcoma. The tumour 


















































alameter of the tumour in am. 
In thirty-tero antmals of this group there were no traces of the tumour by the seventh week of observation. 
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w in thirty-four animals of each group. During 
observation iod of sixty-four days, thirty-four 
the non-tree rata died on account of large 
nours, ranging from 15 to 45 gm. in weight. All 
| treated animals are still alive. Besides-the four 
ated rata in which there was no initial tumour 
rwth, all the treated animals of this group show 
traces of the tumour at present, due to its 


pression. 

The iodide-iodate solution at the dose 
j rate of administration haa been well tolerated, 
the extent that it has produced no hindrance of 
dily development. : 
Studies of the metabolism of these and other 
logenated substances, their influence on the weight 
different organs and their action on various 
moura, as well ag the effect of smaller doses of the 
F. B. OBERHAUBSHR 


v. 


Laboratory of Chemistry and 
Laboratory of Physiology, 
aculty of Philosophy and cation, 
University of Chile. 


Oxidative and Pho etic 
"hosphorylation by Chloroplast Fragments 
RmouwrLy, Arnon, Allen and Whatley+* described. 


1otosynthetio phosphorylation by isolated whole 
iloroplasta ; but plast fragmenta were only 
ebly active in their i . On the other hand, 
have prepared 4 t fraction 


hich oaused oxidation of Krebs’s cycle acids 
sociated with phosphorylation’; but this prepara- 
on was inactive in io phosphorylation. 
ı modifying the preparative procedure, I have now 
ytained a chloroplast fragment fraction which 
used disappearance of inorganio phosphate either 
. the presence of citrate or in the light. 

Spinach leaves were ground, and the particles were 
miri and washed as described previously?, 


coopt 0-02 M potasium asoorbate was used in 
1680 instead of citrate (of. the legend of 
ig. 1). The fraction precipitated between 250 g 


id 1,000 g was referred to as the whole chloroplast 
action, and chloroplast fragments were sedimented. 
; 1,000-10,000 g. As Bhown in Fig. l, the whole 
loro fraction decreased morganio phosphate 
pon ination, while, in the dark, the content 
* inorganio phosphate remained nearly constant 
ren in the presence of citrate. On the contrary, 
ie chloroplast fragment fraction caused disappear- 
noe of inórganio phosphate either in the presence 
> citrate or upon illumination. 

The conditions necessary for the photosynthetic 
hosphorylation by the chloroplast fragmenta seemed 
wmewhat different from those for the oxidative 
aosphoryletion. The photosynthetic phosphoryla- 
on was accelerated markedly by the addition of 
boflavin monophosphate but not by coenzyme I or 
& and the system seemed to be more stable at higher 
values, at lower temperatures, in the &beenoe of 
ided fluoride and in the presence of ascorbate. 
‘nder these conditions the photosynthetic phos- 
norylation tely linearly with 
«me 


proceeded approxima l À 
the reaction period of sixty minutes 
Wig. 2). Calculated from the data of Fig. 2, the 
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0 10 20 $0 
: Time (min) - 
Fig. L Phosphorylation in the presence of clirate or in the 
contalning pire a 


O Chloroplast 0-34 mgm. 


O, fragments 
mL of the reaction mixture; x,x, whole chloroplasts 
[0-18 mgn. ); sold Lies, in the light (e. 2,000 
) wi e In the wi dirais 


th 0 02 Af oltrate, 
the 


30 mM ; worbitol-boraie buffer of pH 7-2, 67 mM; 

ascorbate, 15 mM ; NaF, 8 mM hexokinase, c. 1 

and eruds ooenxyime consentrate from pig liver 0-5 

Yxrlenmeyer flake of 50 ml. capacity each oon 1 of the 
in the air tn & bath 5° Q., and, 


chloroplast fragment fraction, upon illumination, 
caused disappearance of 13-7 micromoles of inorganic 
vy get per hour per 0-5 mgm. of chlorophyll at 
10° C., pH. 7-6, under aerobic conditions. The value 
for the whole chloroplast fraction was 20-9 micro- 
moles. These values are in fair t with that 
of Arnon e al. (16-7 mioromolee) for whole chloro- 
plasta under anaerobio conditions. 

Thus, at present, ib seems to me that the photo- 
synthetic phosphorylation is the coupling of the Hill 
reaction with the oxidative phosphorylation. My 
chloroplast tions showed such high activities 
in photosynthetic phosphorylation, as described 
above even under aerobic conditions, and, in contrast 
to the finding of Arnon e al., I have, thus far, not 
obtained resulta indicatmg that anaerobiosis was 
more favourable for obtaining higher activities of the 
reaction. However, in view of the fact that chloro- 
plast ta were always more active in photo- 
synthetic phosphorylation than in oxidative phoe- 
phorylation, the photo-reduction uct of the Hill 
reaction, that is, the substrate for the subeequent 
oxidative phosphorylation, may be different from, 
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Tees rns Mal 4 mM KPO. 
scale ick, 1 mM; padkos, 200 md; giioces $0 md; tt 
Dum of pH 7 6, 67 mM | potassium ascorbete, $0 mif : russi 
n E umi. AM TECTA n ee 
and may be a more suitable substrate for the reaction 
than, the externally added citrate or reduced 
Pyridine nucleotides. The inactivity of the whole 
chloroplasts in the oxidative phosphorylation may be 
explained by the impermeability of the added sub- 

strate to the site of the reaction. 


TAEAO ORMURA 


Department of Agricultural Chemistry, 
University of Tokyo. 
Tokyo, Japan. 
May 15. 


1 Arnon, D. L, Allen, M. B., and Whatley, F. R., Nature, 174, 304 

* Arnon, D. L, Whatley, F. R., and Allen, M. B., J. Amar. Chem. Soo., 
' 76, 6934 (1954). 

* Ohmura, T., Aro. Biochem. Biopkys. (in the press). 


Effect of Inhibition of Cholinesterase 
on the Motility of the Small Intestine, 
EXPaRIMHNTS with anticholinesterases have shown 
that the peeudocholinesterase of rat, dog and man 
can be inhibited without eliciting any symptoms of 
acetylcholine accumulation in the intact animali, On 
the other hand, inhibition of the true cholinesterase 
by more than 80 per cent, leads to acute disturbances 


. inhibition of the true cho 
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indicative of acetylcholine isoning, while comple 
Lae activity is i 
variably fatal. These resulta support the origir 
classification of the cholinesterases according 
peymelogical function as proposed by Mendel a 
udney*, who surmised that the destruction ‘of acet 
choline in the body, wherever it takes place rapid] 
is brought about mainly, if not exclusively, by t 

Later experiments indicated that the oontraotio 
of the longrtudinal muscle of the small intestine we 
increased by diisopropyl phosphonofluoridate 
amounts which did not cause more than 20 per oe 
inhibition of the true cholinesterase while inhibiti 
the ocholinesterase almost completely*. Tha 

ts seamed to indicate that the docholineste 
ase is concerned with the hydrolysis of acetylaholi 
in the muscle of the small intestine. Howeve 
Shelley‘ recently rted results which sugge 
that the peoudocholinesterase does not play a 
important part in the destruction of acetylaholiz 
In the isolated longitudinal muscle coat of the rabb 
intestine tn vitro. found that the increase in tł 
tone of the mteati muscle ran parallel with tł 
percentage inhibition of the true cholimesterase b 
eserine and by dissopropyl phosphonofluoridat: 
regardless of the degree of inhibition of the peeudc 
cholinesterase effected by these com . Tb 
increase in tone in th» Maud eee lb fin 
appeared when leas than 20 cent of the tro 
cholinesterase was inhibited, reached & maximur 
with tótal inhibition of thia enxyme. 

‘The results obtained in our experimenta on th 
motility of the amall intestine of the cat under mor 
physiological oonditions have been briefly reporte 
previously! and confirm those obtained m vitro b 


honafluoridate (DFP), tetraethy 
pyrophoephate P) and the prostigmme analogu 
(Nu 1250) described by Hawkins and Mendel’, Thea 
investigations also indicated that the peeudocholin 
esterase is not of primary importance for the hydrolysi 
of the acetylcholine formed in the small intestme 
while there is, on the other hand, a fairly olog 
correlation between the degree of inhibition of th 
true cholinesterase activity by the various com 
pounds and their effects on the intestinal motility. 

In confirmation of Shelley’s findings, the motility 
of the longitudinal muscle was increased when th. 
true cholinesterase was inhibited by about 20 pe. 
cent. The circular muscle appeared to be somewha 
leas sensitive to all three anticholinesterases an 
required about 40 per cent imbibition of the tru 
cholmesterase before ita motility was increased. D 
confirmation of previous observations on intact 
animals’, it was found mh peristaltic movement 
appear when the true choli is more thm 
80 per cent inhibited. This difference may be ex 
plained by the fact that the normal rhythmic move 
ments of the small intestine are due, to a large extent 
to acetylcholine of non-nervous origin, whereas the 
peristaltic movements depend on synaptic trans 
mission in the myenteric plexus’. 

It is conceivable that there is a continuous equil 
ibrium between the release and hydrolysis of acety 
choline in the muscle of the small intestine whiol 
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ffeoted by a relatively small inhibition of the true 
linesterase activity. On the other hand, a small 
ibition of the true cholinesterase appears to have 
measurable influence on the transient i 
i produced by the intermittent release of &oetyl- 
dine at the synapses in the central nervous system, 
enteric plexus and ganglia and at the myoneural 
tions in the skeletal muscles. As suggested by 
Mley*, the high acetylcholine content and tho rela- 
aly low cholinesterase concentration in the longi- 
linal muscle of the small intestine may also be 
»ortant factors in determining the high sensitivity 
this tissue to inhibition of the true cholinesterase. 
z J. ADMIRAAL g 


University of Amsterdam. 

April 27. ` 
madel, B., and Rudney, F., Solenca, 100, 400 (1044). awkis, 
R. D., and Gunter, J. K, Biochem. J., 40, 192 (1046). Hawkins, 
BD’, and Mende, B., Brit. J. Pharmacol., 2, 173 (1047) 


xnde, B., and Rudney, H., Biochem. J., 87, 59 (1048). 
‘ob, D., d fun, J. L., and Harveys A. M Mad A 
Hi Hop. $45 (1947). Koele, G. B., Koele, E. 8., and 
aa 3.8’, T. Phermacot., 100, 160 (1000). 

oley, H., Bri. J. Pharmacol., 
mpostum on "Apkieholtnesierases", Natwre, 178, 841 (1953). 
Awiktns, BR. D., and Mendel, B., Biochem. J., 44, 200 (1049). 
ddberg, W., and Lin, B. C. Y., J. Tignes 111, 96 (1960). Feld- 
berg, W., J. Physiol., 118, 483 (1001). 


Concentration of Brucella Vaccine 
FROZEN-DRÆD ‘Brucella vaccine is in various 


in&ies distributed in multiple-doee containers for 


momy of production and convenience in use. The 
mber of viable, normal organisme per ampoule 


termines the number of subcutaneous doses one 


Y e oontainsg!. 1 

e dosage per ampoule may be raised by a simple, 
sxpensive and labour-saving technique. 
Sodium-carboxy-methyl-cellulose as a substance 
th protective qualities which does not encourage 
ə growth of mi i had given some 
omise as tive in viable liquid Brucella 
ocine’, It was also found to be an agglutinant for 
ucella organisms. Combination of these two pro- 
rties suggested its use for concentrating suspensions 

drying 


SE ul iun ; 
Carboxy-methyl-cellulose (commercial, high vis- 
sity, type ‘70’) was added to the Brucella vaccine 
ion in the form of a sterile watery solution 
d at the rate of 16 gm. per 4,000 ml. containing 
proximately 6 x 1014 viable cells’. After agitation 
a 5-litre flask, this was held ab 4:0? O. for 18 hr. 
allow for sedimentation of the cells. The super- 
Sri gas anad oH ahd wok deriqund oad added 


the sediment. The mixture was pipetted into: 
ipoulee and freeze-dried on an Model 
». 8 apperstus. 

Pre-drying counts showed 1,975'x 10° viable 


ganis par ml., and a 50 per cent survivaltrate was 
‘tained when the ampoule was sealed in pure nitro- 
n after ing. One half ml. dried in & 1:0 o.c. 
npoule thus contained $37 x 10* organisms or five 
wea of vaccine by the conventional standards. 

Carboxy-methyl-cellulose is harmlees, inert and 
mmonly taken internally. Parenterally it produced 
| effect in 0-1 per cent solution under the skm. 
ological reactions of the concentrated vaccine in 
inea and cattle have given results identical 
those obtained with vaccine made from agar sur- 
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face culture. It was tæted only in the prescribed 
density of 12 x 10* organisms per ml. 
Acknowledgments are made to Dr. R. A. 
Alexander, director of veterinary services, and to 
technical assistants Mr. F. D. Horwell, Mr. G. du 
Pleesis and Miss H. E. Smith. 
G. C. vas DBIMMELEN 
ent of Baoteriology, 
Faculty of Veterinary Boience, 


Section of Bacteriology, ~ 
Veterinary Reesarch Laboratory, 
Onderstepoort. š 
1 Joint E. A.O.[W.H.O. Hxp. Com. on Brucellosis: Beo. Bep., W.H.O. 
Tech. Rep. Ser., 67, 18 (1053). 
* Yan Drimmeien, G. O., Tydskr. str VVetensb. on Kuns., 14, 227 (1954)- 
* Yan Drimmelen, G. O., J. S. Afr. Vet. Mes. Assoc., 83, 140 (1952). 


Hemoglobin E in Indonesia 


Frvm abnormal forms of human hæmoglobin, 

obin 5, O, D, E and G, have been desaribed 

in ition to the normal adult (4) and fotel (P) 
bsernoglobins. 

Hemoglobm E, which until recently waa thought 
to be rare, has been found to have a high 
incidence among the Thais!. Ita pattern of mncidenoe 
may be of much anthropological importance. In the 
present communication I am now reporting the 
finding of hæmoglobin E among the Indonesian 
peoples. 

In a previous communication, cases of Cooley's 
anemia in Indonesian children have been described". 
In order to identify the exact nature of this oon- 
genital anwmia, I made an electrophoretic study of 
the hæmoglobin m the erythrocytes of these indi- 
viduals. At the same time a survey of pathological 
hsmoglobins among Indonesians was carried out. 

The method employed was a slight modiflcation of 
that described by Smith and Conley’ umng veronal 
buffer pH 8-6 and iomo strength 0-05. The 
hæmoglobm solutions were run 8-14 hr. at room 
temperature. 

Five hundred samples of blood taken at random 
from petionta at the Central General Hospital in 
Djakarta were examined. Most of-the patiente were 
from weet Java, and the rest were from different 
parte of Indonesia; 479 were Indonesiane, 18 were 
of mixed Chinese and Indonesian blood, and 8 were 
Indo-Europeans. Eighteen individuals showed a 
pathological hemoglobin in addrtion to normal 
adult hemoglobin. This pathological hemoglobin 
has exsctly the same electrophoretic mobility as 
the Hsmoglobin X we received from Thailand 

bin O is slower and hæmoglobin S migrates 
faster). Ite visible and ultra-violet spectra were the 
same as those of adult hemoglobin. I therefore 
diagnosed hæmoglobin A. 

Of the eighteen individuals carrying hemoglobin Æ 
in their blood, sixteen were Indonegifins, one was 
of mixed Chinese and Indonesian blood and one was 
an Indo- The incidence among the 500 
indrviduals examined was therefore 8:6 per oent. 
No other pathological hmmoglobins were found 
electrophoretically. 

Heamoglobin solutions prepared from the erythro- 
oytes of cases described as Cooley's ansmia in my 
earlier peper! were also examined. Two of the cases 
have only adult and fostal hæmoglobin, which is the 
pattern expected m Cooley's ansmia. The third caso 
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(cage 2 in our publication, whose father was no longer 
alive for observations) was & case of Mediterranean- 
hæmoglobin Æ disease. In addition, two other cases of 
Mediterranean-hssmoglobin Æ disease were discovered. 

In those carrying the trait, hemoglobm E 
formed the mmor component, whereas in Medi- 
terranean-hmmoglobin H disease the pathological 
hæmoglobin waa the major component (judged trom 


the mtensity of the ts on the paper). This fact 
was also obaerved by Ohamoff et al in their study of 


hæmoglobin E m Thailand. There was no morease . 
in fœtal haamoglobm (by Singer, Chernoff and Binger's ` 


method!) in any of the carriers of the trait exammed. 

M des decere pd) reoently found 
O&TTIeTB O hemoglobin E trait among le 

from Ceylon. PPR 

It is probable that hæmoglobin E is prevalent in 
South-East Asia, and a study of ita moidenpe in 
different areas of this part of the world is of anthropo- 
logi interest. 

ig work 1s ooniinuing, and a more complete 
report wil be made in the future. 

Drs. Itano, Bergren and Sturgeon, who kindly 
made a comparative study of my pathological 
hæmoglobin with ther own hssmoglobm E, found 
that the former ıs exactly the same as the original 
hæmoglobin Æ deecrbed by them in 1954. Dr. 
Itano established the identity by moving-boundary 
electrophoresis both at pH 6-5 and 8-6. 

~  Lim-Inso Luan Ene 
Department of Parasitology and 
General Pathology, 

University of Indonesia. March 25. 
1 Chernoff, A. L, Minnish, V., andiBoodsarkorn- Chongsharsonsuk, 

esi UD, pies VS Praten 
tte- Tijo Han Bag and Jo Kian Tjay, Doc. med. geograpsA. irop., 
sd. W., and Conley, O. L, Bwll. Johns Hopkins Hosp., 99, 04 


* Singar, K., Chemoff, A. L, and Singer, L., Blood, 6, No. 5 (1081). 


Predation Pressure and Evolution in Lake 
Nyasa 

IN papers dealing with the evolution of fishes in 
the Great Lakes of Esst and Central Africa, 
Worthington! that a major contributory 
factor to the great adaptive radiation shown by the 
family Cichlidae in certain lakes, notably Victoria, 
Edward and Nyasa, has been the absence from their 
waters of active predators. Tho theoretical implica- 
tions of this suggestion have been accepted by Huxley* 
but have been criticized: by Mayr’. 

Worthington’s Nr separ is that large and 
vigorous predaceous f of ‘the genera Laies and 
Hydrooyon which are present in several African lakes 
have played an important part in restricting the 
adaptive radiation’ of the non-predaceous species. In 
Lake Nyasa, where these genere are not represented, 
he claims that their place is taken by a much lee 
vigorous type of predator in the form of two species 
of Bartlius, and as a result large-scale radiation has 
been permitted to occur. 

- The reeulta of recent work by us on the ecology and 
feeding habits of fishes inhabiting both the inshore 
regions and open waters, with the resulta of 
the 1989 fishery surveys’ the workof Lowe’, indi- 
cate that the restrictive effecta of predation are not so 
important as Worthington suggests, as it is now 
clear that Lake Nyasa harbours a large number of 
markedly predaceous fishes, each major habitat 
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having its complement of predators. Although 
difference in degree of predation exerted by Lai 
and Hydrocyon and by the Nyasan ptedators ig n 
denied, this is probably compensated for by the gre 
numerical abundance of some of the Nyasan specie 
Predaoeous species of the family Ciohlidae inclu 
the following : Rhamphooromés (at least eight specie 
the dentition and diet of which are similar to th 
occupied by the pikes of Europe and North Americe 
Serranochromés thumbergi (Castelnau), Aristochrom 
christyi Trewavas, and several species of H. 
for example, H. kiwwinge Ahl, H. dimidiatus (Gtimthe: 
H. compressiceps 


Günther, Barbus rhoadesii Boulanger, and sever 
species of Clarias. 

Many of these species feed exclusively or almo 
exclusively on fishes except, of course, when ve 
young. In addition, many other species living ; 
the Lake oan be classed as mild predators which tal 
fish as part of their diet. Further, it has been observe 
that almost any fish in the Lake, be it carnivore + 
herbivore, will take the eggs or fry of other fish 
whenever the opportunity to do so arisee. 

Fishes in Lake Nyasa, therefore, do not lead lin 
which are relatively uninfluenoed by predators + 
Worthington suggests. On the contrary, the percen 
age of predators appears to be extremely high, an 
as it is improbable that all the predators repreeer 
the most recently evolved species there is no reasc 
to suppose that, except perhaps in the very earl 
stages of colonization, the Lake has ever been withot 
its complement of predaceous species. 

The fact that we cannot agree with the suggestic 
that the great adaptive radiation shown by tt 
Nyasan fish fauna has taken place largely becaw 
of the absence of predators does not mean thi 
we adopt Mayr's view that the phenomenon ca 
be explained on the basis of succession of colonim 
tions from a number of different river systems. Thi 
while it may have played some part in the initi 
stages of the process oan certainly be discounted t 
an important oause of the state of affairs which exist 
to-day. The purpose of the present note, however, . 


not to pro new theories but to indicate that a pr 

viously widely circulated view- can no longer be hek 
G. FRYER 
T. D. Ings 


Joint Fisheries Research Organization, 
Nkata Bay, Nyasaland. 
1 Worthington, H. B., Imi. Ree. Hydrob., 35, 804 (1987). 


s Worthington, B. E “The New Systematics”, odit. J. 8. Huxle 


287 
* Worthington, H. B., Neture, 173, 1064 (1954). 
t Huxley, J. 8., '"Hvolnilon : 


So-called Endosperm Embryos in .— 
Isomerls arborea Nutt ` 
In 1087 Billings? published a pa on tb 
reproductive cytology of angiosperms, illustrated b 
lsomeris arborea. His observations may be sum 
marized as follows: (1) this planb is a haploid wit 
a complement of 17 chromosomes ; there is no irc 
meiosis or syngamy ; (2) the megaspore mother ce 
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otaons directly without producing the usual 
spores; (3) the mature embryo sac is 3-nuoleate, 
aisting of two synergids and an endosperm nucleus, 
ue egg being absent; (4) there is no fertilization ; 
the endosperm begins as free nuclear, but soon 
art of it becomes differentiated into multmucleate 
icles or nodules; and (6) the embryo arises as & 
Xb outgrowth from one of the endosperm nodules. 
‘rom time to time, other embryologista have 
reaged doubt on the accuracy of these reporte and 
weed the need for a re-investigation of Isomeris!-*. 
recent years Maheshwari and Khan‘, and Mahesh- 
ri and Sachar* were able to rectify same of the 
xs made by Billings. Maheshwari and Khan! have 
rly shown that the megaspore mother cell under- 
8 the normal reduction divisions and forms a 
ad’ consisting of an upper dyad cell and two 
gaspores. The chalaral m re gives rise to 
8-nuoleate embryo sac of the Polygonum type. 
lings had assumed the absence of an egg cell and 
| formation of the embryo from one of endosperm 
lulee located somewhere in the lower part of the 
bryo sac. We found a perfectly normal egg cell 
1 an embryo in the usual mioropylar position. 

4 few pointe remained nevertheless to which a clue 
3 been obtained only recently. These are: (a) 
ether fertilization ia really absent; (b) what is 
| nature of primary endo- 

rm nucleus; (c) what is the ~~ ^^ ^ 

e origin and function of : 
losperm nodules, and (d) 

at is it that brings the 
bryo to the basal part of 

> embryo sac cavity ? 

Billings stated: “the endo- 
rm nucleus in  lsomeris 
orea ig single in origin and 
haploid with respect to ite 
"-omoeome complement . . .". 

is is not true, as we have 
md two polar nuclei lymg 
8-by-side in the upper part 
the embryo sac. Actual ' 
ion oould-not be observed ; 

t the size and appearance of 

> large central nucleus m ı 
my embryo saœ leaves no 
abt that it represents the 
'ondary nucleus. 

Billings saw pollen tubes in 
my ovules, but surmised that 

3 sperms were never dig- 
arged. Fig. 1 here clearly 
»w8 syngamy as well as triple | 
ion, and it may therefore 
concluded that the embryo 

d the endosperm are diploid 

d triploid respectively, as is 
sical of most angiosperms. 
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come multinucleate (Figs. 8, 8). Their hyper- 
irophied nature suggests a haustori role. Due to 


the formation of an exceptionally long suspensor 
the embryo proper is pushed down in the lower part 
of the embryo sac. A study of whole mounts of 
embryo sacs dissected out from ovules was very useful 
and revealed features which had escaped notice in 
sections. It is now clear that the long suspensor 
often becomes coiled and twisted (Fig. 10). In mioro- 
tome sections this organ is cut up into several seg- 
ments which appear as multinuoleate vesicles im- 
bedded in the free nuclear endosperm. Billings, who 
hed missed both the zygote as well as the young 
pro-embryo, was led to believe that these vesicles 
or nodules are derived from the free nuclear endo- 
sperm; and as he saw a close connexion between 
these vesicles and the embryo proper in the middle 
part of the embryo sac, he postulated an endospermic 
origin of the embryo (Fig. 11). It : now evident 
that these vesicles, which were also provisionally 
accepted by us as endosperm nodules, are in reality 
the cells of the massive suspensor and have nothing 
to do with the endosperm (Figs. 6-7). 

. Briefly then, contrary to what Bilings had said, 
Isomeris arborea follows the usual course of develop- 
ment followed m angiosperms, fertilization occurs 
normally, and the embryo does not arise from an 


- a 
at? 


i beerved .1. Upper part of embryo and iri fosion , te rtion 
i» Billings never o dnd of the pollen abe below da fertis egg. xa) ee 
uble fertilization, he wrongly Fig. 2. Bmbryo sac with 8-oelled at the X end and free endosperm 
‘erred that the endosperm is nuak. (x 200) 
Fig 8. Diagrammaiio representation of l.s. ovulo showing pro-embryo (£) and free 
ploid. n noiolear sim roues by dots- (x 20 jh 
filamentous pro-emb Fig. . x 
The zygote, while poss vig. 5. Ea ovale nodules in middle region of embryo sao. (x ¢. 20) 
dace tes Edd TRU Fig. 7. E of embryo mao enlarged Ee ators embryo marked s in Fig. Pa Veo 150) 
i s CX 
aes Pu Fig. 8. Whole mount of lower part af embryo sao ehowmg embryo (e chal Sean eA: 
‘poria em -emb: E ga Fig. embryo ete tos hypertrophied muliinuoleate 
1 i i 9. of . 8 to show the 
te pro-embryo Ma ires waunncieats terniat ou." (x 218) 


4. Later, all the oells of 


ə suspensor enlarge con- 
lerably in sire and also be- 


of the suspensor and 
Fig. 10. Whole mount of embryo sao showing 


nucle! not shown). 


Fig ll. Beproduced foun Biting (et 2 te the endorderm podcla kong tha 


the embryo sac 


(o 
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endosperm nodule. The really interesting feature in 
the embryology of Isomerts arborea is the formation 
of a massive ee haustorium. This consista 


of the Ovule”, and to Mr. 8. C. Maheshwari for some 
useful suggestions in the interpretation of the nature 
of the endosperm and embryo. ` 


P. MAHBSEWARI 
Bo Department tee 
teny t, 
University of Delhi, 
Delhi 8, India. 
July 27. 


T Billings, F. EL, New Phytol., 36, 301 (1087). 

1 Gustafmon, Å., Lunds Univ. Arzakr, N.F. Avd. IL, 43, 71 (1947). 

* Maheshwari, P., "An Introduction to tho Hunbryology of Angl 
sperma" (Mew York and London, 1060) ` ~ 

tin C fosa i ymeine Pfanzenkarrolagie", Band 2 (Borntriger, 

* Maheshwari, P., and Khan, B., PAytomorph., 3, 446 (1953). 

* Maheshwari, P, and Baohar, B. O, Curr. Set, 83, 61 (1964). 


Relationships between the Flyin Fox 
(Genus Pteropus) and Arthropod-borne 
Fevers of North Queensland 


Dupre field investigations by one of us (L. C. R.) 
there waa observed a fairly close relation in season 
and place with areas of the city of Townsville, North 
Queensland, Australis, in which an extensive epidemic 
of dengue fever ocourred during the months of 
December. 1958 to March 1054. 

The history of past epidemics in Queensland, so far 
as can be traced, and observations made by two 
of us (L. C. R. and J. L. 0'O., unpublished) during 
the course of the 1953-54 epidemic suggested: that 
members of the flying fox genus (Pteropus) might well 
serve as a reservoir from which the virus could be 


In investigating this hypothésis a collection was 











* The numerator indicates the number of mice dead at the end of the 
test; the denominator indicates the number of mice inoculated. 


of onset of dengue fever. It should be observed tk 
only a few gporadio cases occurred in the oity ox 
the period December, 1954-November 1955. 
EIN a Of Gare Specie were outained s gixte 
of P. gouldi and eighteen of P. scapulatus. The brai 
of these were submitted to histological examinati 


-and heart blood to serological test for proteoti 


antibodies against the virus of dengue fever Type 
Mice were inoculated with a mixture of equal volum 
of inactivated undiluted serum and virus suspensi 
containing 100 mouse LD 50. Mixtures were incubat 
for two hours at 387° 0. prior to injection into : 
mice for each serum specimen. 

The results of such protection tests are set out 
Table 1. N 

Those testa in which five or six mioe survived ¢ 
taken as positive evidence of the presence of proteoti 
antibodies, those in which 0 or 1 mouse survives a 
i as evidence of the absence of antibod 
Tests in which 2, 3 or 4 mice survived are regard 
as inconclusive. ‘ 

Although the challengé virus used was deng 
Type I (the Hawaiian strain isolated by Sabin), the 
results are not mterpreted as conclusive of pe 
infection by that virus. - 

Current work by us indicate that there is a ve 


dengue fever (Type I) and of Murray Vall 


J. L. O’Coxxor 

3 L. C. Rowan 

Commonwealth Serum Laboratories, 
Melbourne. 

J. J. LAWRENON 

School of Public Health and Tropical Medicine, 

University of Sydney, 
New South Wales. 


A Variable Dosage Sprayer for 
Agricultural Experiments 


THe present method for testing in the field t 
toxicity and selectivity of herbicides or other spre 
chemicals necessitates spraying a number of separa 
plots with different dosages. Valuable time is wast: 
in ing up solutions and emptying the sprayi» 
machine between operations. time i 
longer the closer the gradations of dosage whioh it 
considered necessary to examine. We have demgn 
a machine which makes it poamble with one fili» 
to spray continuously decreasing oonoentratior 
startmg from an arbitrary upper limit. A who 
spectrum. of results is thus made available for exar 
ination in far lees time than 18 consumed in gettin 
leas lete resulta by the established method. 

The dilution principle used is to pump liquid 
the spray nozzles from. an intermediate vessel whir 
is otherwise closed except for a lead tube from 
water-supply vessel, is equipped with ‘an efficie» 
ae i Mani e aim putat 
liquid is withdrewn it is rep by water and tP 
concentration falls in an exponential manner. 
coarsely porous plug in the entrance tube of: tl 
mixing veasel prevents adventitious dilution. TI 


manifold as close as possible to ie nee 1 
that the same, concentration reaches nozrl 
simulteneoualy. 
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The pump is directly geared to the tractor on which 
the machine is mounted, and therefore the concentra- 
tion taken into the pump is an exponential function 
of distance along the plot. Since it is necessary for 
air to be expelled from the spray system before the 
plot is reached, the simple principle above described 
is modified by providing also a t tube from the 
water tank to & three-branch cock immediately above 
the pump. The tractor is driven towards the plot 
spraying water only, pumped through this lme. The 
cock is then quickly thrown over and spraying of 
chemical commences. Owing to residual water in 
the pump and manifold, the concentration at the 
spray nozzles, after clearance of the tabes to the 
nozzles, rises steeply to a concentration somewhat 
lees than that initially charged, before decreasing 
along the remainmg length of the plot in an approx- 
imately exponential manner. The concentration is 
uniform across the plot. The form of the curve can 
be worked out theoretically from the volumes; but 
results are based on experimental calibration. The 
experimental curve is very accurately constant over 
the range of speed of a tractor working in one gear. 
Since the machine is effectively self-washing, ted 
sprayings with the same or different chemi can 
be made very rapidly. 

The machine has enabled the expected advantages 
of speed and contmuity to be obtained, and in addition 
provides a means of obtaining & rapid estimation of 
selectivity, and the dosage ratio for limiting crop- 
damage and limiting weed-kill. Changes in apparent 
effect with time are also easily observed. By filling 
throughout with the same spray liquid, the machine 
can be used for normal spraying. Tt ig almo possible 
to use the machme for ini the effect of 
admixture of herbicides or of a herbicide and an 
ancillary (for example, wetting) agent in contmuously 
varying ratio. The exponential form for one oon- 
centration or ratio is not, however, the most satis- 
factory for this application, and a modifled machine, 
using two mixing tanks in series, which gives & 
sigmoid concentration—distance curve, is to be 
preferred. 

Our thanks are due to Mr. A. Ross for construction 
of the machine and to the directors of Fisons Peat 
Control Ltd. for permission to publ this account. 
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G. 8. HARTLEY 
Chesterford Park Research Station,. 
Near Saffron Walden, 
Essex. July 14. 


Live Coelacanths 


From the discovery of the first Coelacanth at East 
London in 1988, it was my aim not only to discover 
their true home, but also I hoped to live to see a 
living Coelacanth, and for mankind generally to be 
able to eee this living link with the incredibly remote 

. When Malonia was found at the Comores, 
planned to catch Coelacanths alive and to keep 
them alive. It is therefore gratifying that the French 
aro plainly making every endeavour to achieve this. 
The article by Prof. J. Millot in Nature of February 26, 
1955, on the experienoe of the first living Coelacanth 
at the Comores is of special interest. 

The failure of the French to keep their fish alive 
for more than a few hours is attributed by them to 
decompression oombined with rise in temperature of 
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the water, while a high degree of photophobia on the 
part of the fish is alleged. While there may be some- 
thing in this, in my view the cause'is probably quite 
different. Prof. Millot and his collaborators are 
possibly not aware of the experience that large fishes 
taken alive after a struggle on a line even with no 
Mi laceration rarely lrve long after, certainly not 

ia, and even when liberated many die very 


shortly. Curiously enough, fishes taken by harpoon- 


ing, even when extensively gashed, show & greater 
Burvival-rate than thoee taken on hooks. Coelacanths 
caught by net or trap and kept in a closed vessel will 
almost certainly have a greater chance of survival 
even at normal pressure. 

It is doubtful whether the view about decom- 
presaion or small variation in temperature ia tenable, 
since after being hauled to the surface in a trawl-net 
near East London, the first Coelacanth lived for more 
than three hours, out of the water, on the deok of 
a trawler on an unusually warm day. 

It is interesting to note that the French used a 
boat as an improvised um. At & meeting in 
Nairobi in October 1058 I suggested a decked boat, 
since it seemed likely that an important factor m 
survival would be to shield the fish from shocks 
until such time as it could become accustomed 
to @ new environment. An open whaler, how- 
ever, was used at Matsumudu, so that the fish 
had a clear view. We are told that '"Throughout the 
d dun the delighted population of Mateumudu 

and dancing to oelebrate the 
eee ps th was watohed over with 
admirable care”, by officials, doubtless with oon- 
stantly flashing ‘torches, and only those who have 
experienced a night such as ig indicated here can have 
any idea of the noise and lighta: the Coelacanth at 
Matsumudu must have passed the night in a state 
of high nervous tension. 

What the French considered ‘photophobia’ on the 
part of the Coelacanth is, in my view, no more than 
the natural uneasiness that any large and intelligent 
fish would experience as unfamiliar surroundings and 
objects become increasingly obvious from dawn. 

The ‘luminescence’ of the eyes of the live Coelacanth 
is interesting. This phenomenon ia, however, quite 
common in sharks and other large fishes of shallow 
waters, and on this night there waa bright moonlight. 

It is a notable feature of the reporte that the depth 
to a metre at which each Coelacanth was caught has 
been stated. As all these were apparently taken 
by natives fishing’from drifting canoes at night, and 
the slope of the bottom offshore at the Comores is 
stated to be at least 50°, rt would be of general 
interest to know how this high order of accuracy is 
achieved. 

In the matter of the first egg-bearing female 
Coelacanth, it is a strange coincidence that this was 
ca by one of the crew of Captain Hunt's vessel. 
only a short distance from where this was anchored. 
(It was Captain Hunt who took our Coelacanth leaflets 
to the Comores, which resulted in the discovery of 
Malama there.) The fish waa apparently out open 
and seen to contain a cluster of at all stages of 
development aah as ie obedeved mà foel *, or in 
oviparous sharks. We may therefore expect Coel- 
&canths to have egg-oases like those of Elagmobranchs. 

J. L. B. Sucre 

Rhodes University, 

Grahamstown, 


Cape Province. 
June 17. 
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FORTHCOMING EVENT 


Sunday, September 4—Wednesday, Septamber 7 


BRITISS ASSOCIATION FOR TER ADYAXORMENT OF SONON (at 
Bristol).—Ooniinuation of Annual Meeting. 


Sunday, September 4 
At 11 &.m.—(in Bristol 
the Bi Rer. the Lord Bishop of BristoL 
At 8 p.m.—Prof. H. D. F. Kitto: ''Bolentifio and Dramatic Modes 
of Thought”. 


ous Service. Preacher : 


Monday, September 5 

Ab 10 am—r: W. N. Hdwards: Piso gy ae ahaa 
Past Floras’ (Presidential Address, Section 

At 10 a.m.—Dr. R. 8, Creed : “The Sensory Pathway” (Presidential 
Address, Beotion I). 

At 8 mec mo O. Atkinson: “Stonehenge in the Light of 
Booms 

Tuesday, September 6 


At 1.30 p.m.—ailr. B. J. Nason: “Man’s Infinence on the Weather : 
Baoan Progres and Future Possibihiies” (Special Lecture for Young 


APPOINTMENTS VACANT 


APPLICATIONS are invited for the following &ppotnimenis on or 
before the dates mentioned : 
ASSISTANT 


control Northern 
Bie, 3. 6— The Medioa! of Health TEDN ieu Oounty Ha 
London, B.H.1 (September 14). 
LECTURER IN 


IN PHAEMAOOLOGY &i the University of H 
vdaodidun Of Univers of ihe ah bomio 





th Belen tific 
in studies being evaluate 
ot Liaison O j 
tiflo Liaison House, Kingsway, London, W.C.f, quoting 
490/154-3 (Bep 24) 
IN METALLURGY—-Ihbe Regis- 


LOcTURAR 
of Teohnology, Manchester 1 (September 
JUXIDR Ramazon FELLOW (with a 


IX 
Zealand—The Untverxitiea 
Commonwealth, $6 Gordon Square, London, W.0.1 (New Zealand, 


October 15). 
Gutrecsities a 1 


Bettiah 
Zealand, October 15). 


Omata OF HXGIKXRADKQ ab the Untveraity of Ta Tasmania The Boero- 
Commonwealth, 


tary, Association of Untrersities, of 


EMEN Di eee LNCTULER 


IN BACTERIOLOGY Ui Wo of Hong Kong The Secretary, 
Condon, WO Kong, October $1) vi 
ASEIETANT 1 OEE (with at leest G.0.B. (advanced 
level or intermediate fo. with shew ) as ARIETANT 
are Dienlor, Anti tous esearch Dentre, op Je Museum 
m atural History), Cromwell Hoad, FELLOW (graduate, 


E: STEEL risu) to work under the direction of Dr. 
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REPORTS and other PUBLICATIONS 


(not included in the monthly Books Supplement) 
Great Britain and Ireland 


Your Weather Service. Prepared by the Mo Office and 
the Central Office of Information. Revised edition. Pp. 52-+8 plates. 
(London: H.M. Stati Office, 1055. 


of Hlectxieal Stunning and and bhe Jewish Method or 
Bolomon David Basoon: 40-2 
Solomon D. Bassoon, 1 


A 
Blanghter Rabbi 
pa, Gremio: anh 


Other Countries 


276 

Report for 

on of Medicine 

(ores (Re P obs Now Y kode of Modieinn ANN, 
f ow ow i 

[S ona 

‘Astronomer for the your 1954. Pp. 8. (Canberra: Oommon- 

wealth Obeervatory, 1955.) [276 

Annal Report of the Victoria Museum and Art Gallery for 

the year 1058-1954. (NI Mere trae Pp.7. (Launceston : 

Queen Vlotoris Art 1055.) [276 

Companhia de Diamantes de Bervioos Oulturas. 

Dundo—Landa—. Museu do os pars a His- 


mantas do ) 
Report on Bentifo Rosalia af the Micheal Sere North Atlantio 
Hxpedition, 1010. Vol. 4, Part 2, No. 4: Inkomi 
phi exelustve), A from the Michael Sere North 
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EDUCATIONAL POLICY AND MAN-POWER 


HE debate on scientifo and technical man- 

power in Great Britain which was initiated by 
fr. Austen Albu in the House of Commons on July 
‘1 added little to the observations on that subject 
rhich have since been published in the report of the 
idvisory Council for Scientific Policy. The debate 
7as noteworthy, however, for the way in which it 
elated the man-power situation m Britain to 
ducational policy as & whole, and it also elicited 
rom the Minister of Education a statement as to 
ducational policy, and particularly the policy he 
mvisages for technical education. Much that Sir 
Javid Eccles said was fundamentally sound, and the 
ull statement which he promised to make before 
Jhristmas will be awaited with great interest. The 
rery fact, however, that Sir David Eccles confined 
iimself, on this iasue of scientiflo and technical man- 
dower, to the expansion of technological and technical 
ducation, and left the question of university educa- 
ion to be dealt with by the Financial Secretary to 
he Treasury, emphasizes the unhappy division which 
i&& been responmble for so much frustration and 
utility in the past. ` 
Neither Sir David’s speech nor that of Mr. Henry 
3rooke gave any indication that this position is to be 
emedied, and Sir David’s rather lame attempt in 
lefenoe of his recent acceptance of the reoom- 
nendation in the report of the National Advisory 
Jouneil for Education for Industry and Commerce 
or the institution of a new award for technology 
lamps hopes of a new and vigorous policy which his 
peech might otherwise have raised. There is little 
ndioation that the real issues are appreciated, and 
‘esources and effort will apparently continue to be 
listributed too widely or frittered away on non- 
wecntials instead of being concentrated where they 
vill be most effective. Sir David nghtly emphasized 
ihat we should not expect to expand the output of 
wientista and technologists or technicians cheaply ; 
yut he has equally pointed out the necessity of careful 
wlection and timing in order that our limited resources 
nay be expended to the best advantage. That can- 
iot be done without a clearer conception of the 
‘elation between technological and technical and 
miversity education than was shown by the Govern- 
nent speakers in this debate. The Minister fully 
‘ecognized the human aspect of the problem and 
shat it is not & matter merely of providing facilities : 
is also a matter of persuading more boys and girls 
:0 continue their education in particular ways and 
to adopt particular careers. The creation of a favour- 
able public opinion is a most important factor in 
securing the conditions whioh will induce boys and 
girls to adopt the careers which the publio interest 
at any particular trne demands, whether it be as 
xsience teachers in the schools, as teachers of tech- 
iology in the colleges of technology or the univer- 
iities, or as technicians and technologists in industry 
ar the public corporations or State departments 
shemselves. 


This is a matter which calls for close co-operation, 
not merely between industry and the colleges of 
technology and technical colleges, but also with the 
secondary schools and the universities and university 
colleges. The bias against a career in industry or 
technology is only likely to be removed when the 
value of technology as an intellectual discipline itself 
is fully recognized within as well as without the 
universities. This is an easential factor in inducing a 
sufficient number of the ablest students to adopt a 
career in applied science and in attracting to the 
colleges of technology teachers of outstanding 
ability. The real objection to the proposed new 
award is that it does nothing to help the colleges of 
technology or the technical colleges to gain the status 
that alone will give the award any value. It ignores 
the extent to which the professional institutions 
already provide hallmarks of proficiency, and may 
well divert effort which could be better expended in 
creating the teaching bonditions and faoilities likely 
to attract teachers of the necessary calibre. 

It was clear from Sir Devid's remarks here that he 
did not appreciate the importance of academic auto- 
nomy as a condition of obtaining staff of the highest 
qualifications and ability for selected colleges of 
technology, nor that the number of such men and 
women is too limited to hold out any real hope of 
staffing twenty, let alone thirty, colleges of tech- 
nology.on the scale necessary. Sir Hugh Linstead, 
indeed, questioned the practicability of so staffing 
more than half a dozen colleges. While, too, there 
can be no doubt as to the importance of securing the 
full interest and support of the local authorities, the 
Ministee's view that the oolleges of technology 
selected for development as regional centres cannot 
therefore be independent of local control ia open to 
challenge. The surrender by the Manchester City 
Council of ite share with the University m the 
administration of the Manchester Oollege of Tech- 
nology on the grant of the Royal Charter to the 
College shows that local authorities may well possess 
more vision and judgment than the Minister allows. 
This new charter provides for the setting up of an inde- 
pendent board of governors appointed by mterested 
bodies and, seeing that the Royal Oharter has been 
granted at the request of the Manchester City 
Council, the University of Manchester and the County 
Councils of Lancashire and Cheshire, it is imcon- 
oeivable that academic autonomy will’ mean any 
diminution of local mterest or pride. Much of the 
introductory teaching hitherto done at the College 

in due course be transferred to other technical 
co in the neighbourhood, leaving the College 
of Technology as a centre for advanced teach- 
ing at degree standard, for trainmg postgraduate 
students in several branches of technology and for 
research in these fields. Sir David Eocles himself 
contemplated this transfer of functions from the 
regional colleges, and his indifference to academic 
autonomy and to the views of the professional 
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institutions may well be a direct consequence of the 
division of responsibility which leaves university 
education to the Chancellor of the Exchequer, acting 
through the University Granta Committee. The need 
for transferring the responsibility for higher tech- 
nological education fairly and squarely to the 
University Granta Committee, or alternatively for 
creating, as Sir Robert Robinson has been the latest 
to suggest, a technological grants committee, acting 
in close co-operation with the former body, but 
independent and with adequate financial appro- 
priations, could nob be better demonstrated. 

Nor might this change alone suffice. To remove 
the responsibility for technical education entirely 
from the Minister of Education might be too dis- 
ruptive; but the close relation between technical 
and technological education, and between the latter 
and university education, makes it imperative that 
policy in these flelds should not be determined without 
review at a level high enough to take full cognizance 
of national needs in respect of scientific and technical 
man-power. In the existing structure, the Lord 
President of the Council, with his responsibility for 
the Advisory Council for Scientific Policy and for the 
various research councils, seems to be the appropriate 
Minister, particularly in view of the increasing extent 
to^which the Department of Scientific and Industrial 
Research is concerned with technical education. The 
importance of the issues, however, are such that not 
only should the Minister be provided with an appro- 
priate staff, but also the argument for his being a 
member of the House of Commons is as cogent as 
that which requires the Chancellor of the Exchequer 
to be a member of that body. No Government which 
is content to allow the Lord President to be answer- 
able to the House of Oommons at second-hand 
through a Treasury spokesman can fairly claim to 
recognize the over-riding importance of science and 
technology in Britein's economy to-day. 

These issues apart, there was much to weloome in 
Sir David Eoclee's speech of July 21. He not only 
emphasized that the removal of the critical shortage 
of scientists and technicians is largely a matter of 
public education rather than administration—of 
firing the imagination of school children, their parenta, 
teachers and employers, with the adventure of the 
scientific revolution; he equally insisted on the 
importance of general education—of giving better 
education in all subjects and not just in science and 
mathematics. The first step is to rawe the standards 
of education in the infant schools, primary schools and 
secondary schools. Teaching men and women how 
to enjoy wealth is as important as teaching them 
how to produce it. 

Concluding the debate for the Government, "Mr. H. 
Brooke stated that the Chancellor of the Exchequer has 
sanctioned a further one million pounds for university 
development schemes in higher technological educa- 
tion next year. This would virtually complete the 
programme proposed last year by the University 
Granta Committee and bring the total Government 
grant for building schemes outside London to about 
£4,350,000, which would be increased by equipment 
and other costs to about £6 million and would 
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necessitate an extra £520,000 for maintenance. Major 
ee oe Do Karun Di eerie ators 

in Birmingham, Newcastle on Tyne, Sheffield and 
Cambridge, and a further set of projecta, now in the 
planning stage, constituted the 1956-57 programme 
to start at Cambridge, Newcastle on Tyne, Sheffield. 
Southampton and the Manchester College of Tech. 
nology. 

As regards the Imperial College of Science and 
Technology in London, expenditure on which im 
1953-54 exceeded £1 million, of which almost three- 

came from the University Grants Oom- 
mittee, Mr. Brooke stated that building work to the 
value of £4 million has already been authorized, and 
the developments are expected to cost in all £15 
million. The academic staff has already increased 
from 220 in 1952-58 to 304 in 1958—54 and full-time 
students from 1,658 to 1,870. While the release oí 
the whole of the South Kensington site involves 
more formidable difficulties than had been originally 
appreciated and enabling legislation may be required, 
neither building work nor academic expansion is 
being impeded. 

Mr. Brooke also pomted out that in the academic 
year just ended the increase in full-time studente of 
technology and science has accounted for almost the 
whole of the increase in full-time university students, 
and he estimated that the number of graduate 
scientists in the working population of Britain has 
risen from lees than 50,000 in 19089 to nearly 80,000 
to-day; for technologists the increase is probably 
from about 50,000 to more than 180,000 ; and making 
no allowance for the expansion of facilities at the 
universities and technical colleges now in hand, these 
figures should increase by 1965 to more than 110,000 
scientists and about 225,000 technologista. Out of 
80,000 scientists, about 25,000 are estimated to be 
employed in teaching and 10,000 in the Civil Service 
and allied establishments, about half of whom are in 
the Defence departments and the Atomic Energy 
Authority. There are also about 8,000 young post- 
graduate research workers, and apart from some 
scientists in the Armed Services, the remaining 
40,000 are in industry. 

Although these figures were given at the end of 
the debate, they were obviously known to Sir David 
Eocles when he said the expanmon of the universities 
would still provide too narrow a route to give us the 
numbers required, both to push forward the frontiere 
of science and engineering and to apply them to 
public service. We must therefore shape the educa- 
tion system of Britain, he said, to supply a very 
large number of trained men and women in support 
of the scientists, and for these a much broader route 
is required than that leading to a university degree. 
To achieve this he suggested that at all stages there 
should be young people leaving the local technicas 
colleges and advanced technical colleges for industry 
and young. people coming to the colleges from 
industry. This would involve & very close partnership 
between the education authorities and industry, par- 
ticularly in developing the sandwich courses which. 
the Minister regards as so promismg. Moreover, he 
emphasized that it is equally important not to neglect 
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26 arta and the humanities; we cannot stop the 
sientific revolution, but it is equally important that 
18 should learn to behave well. There is also a 
hortege of artista and humanists and men who put 
piritual values first, and the educational system 
iust geek to supply these as well as to meet the 
eed for scientists and technicians, 

Although the Minister's speech was criticized for 
ot stressing sufficiently the question of quality in 
alation to science teaching, either in the schools or 
he technical colleges, and his proposal to institute 
; new award for technology had a very mixed recep- 
ion, an the whole his speech was welcomed by the 
Iouse, which had clearly been deeply impressed by 
fr. Albu’s remarks on the extent of the actual 
hortage of scientists and technologiste. Mr. Albu 
wd emphasized particularly the implications for the 
lemand for scientific and technical man-power of the 
levelopment of nuclear energy, the gasifloation of 
oal, the modernization of transport, and the needs 
if the under-developed territories, not only in respect 
if research, but aleo, as Sir Ernest Oppenheimer has 
ecently stated, the grave shortages of qualified men 
n South and Central Africa at all levels and in 
arly all industries and Government departments. 
fr. Albu’s own suggestions, however, notably in 
egard to the need for ensuring that there is no 
vaste m the use of soientiflo man-power and that 
me senior Minister should be made responsible for 
eviewing the whole problem in the light of changing 
weds and the present provision for meeting them, 
net little response in the debate. 

One satisfactory feature of the debate is the 
adication it gives of the extent to which the House 
f Commons hae been impreased by the seriousness 
f the situation, and the importance of looking at 
ducation at all levels and the problem of trained 
nan-power as a whole. Sir Alexander Todd’s remarks 
o the Parliamentary and Scientific Committee as to 
he need for eliminating the feeling that science, and 
till more technology, are socially somewhat mferior 
yursuita, for seeing that children at school are made 
nore aware of the attractions of a career in science, 
md for reducing premature specialization at school 
vad obviously convinced the Minister and many 
nembers on both sides of the House. There was also 
upport for his view that no man can to-day claim 
o be educated if he knows nothing of natural science, 
d that besides relieving the shortage of science 
eachers a general university degree in science would 
»© a more effective means than now existe for pro- 
lucing the men and women with an awareness of 
wience who are needed in all walks of life. 

Another important feature of the debate waa the 
general recognition that the shortage of science 
ceachers and the expansion of unrversity and of 
sechnological education are only particular aspects 
of education policy as a whole, and that they are 
closely related to primary and secondary education. 
There are, in fact, already facilities for technical 
training, for example m engineering and in textile 
sechnology, which are unused because sufficient young 
people cannot be persuaded to undertake such 


studies. On the other hand, there are fields where 
- 5 
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the number of young people who can be trained is 
limited by the buildings and facilities that are avail- 
able; and although the climate of opinion is un- 
doubtedly changing towards careers in science and 
teohnology, much remains to be done before existing 
facilities, and still more the expanded facilities 
corresponding with} Britain's real needs, are fully 
used. 

lt is at least encouraging to find that the right 
questions are at last being asked in Parliament, even 
totke errem of gar e HAS ELI RO 
mental organization for linking the ucational needs 
of the nation with the actual policy being pursued 
in universities and technical colleges and by local 
authorities. The importance of ‘quality and of 
academic autonomy, the impossibility of developing 
educational institutions at any level ‘on the choap', 
the necessity for an overall view and for relating 
educational policy both to available resources and to 
the age-structure of the population as well as to the 
changing needs of the Commonwealth, are clearly 
appreciated far more widely; and to some extent 
these needs are over-riding preconceived ideas and 
party prejudices. Perhaps a greater awarenes 18 
needed that a technical college, like a university, is 
an organic entity, and that it needs a tredition of 
teachers as well as studenta if it is to function wel 
and realize the ideals which, very clearly, many of its 
principals as well as teaching steff already cherish. 
That idea] of a balanced education, which turns out 
experts not merely technically competent but algo 
leavened with imagination and human understanding, 
will not be achieved simply by more generous sup- 
port for the technical colleges and the universities. 
Ite fulfilment requires also an educational policy 
which attempts in the schools themselves to feed the 
colleges and universities with students whose general 
education is such that it provides an increasingly 
effective basis for their further education as pro- 
fessional or technical specialists. 


MECHANISMS OF DEVELOPMENT 


Analysis of Development 

Edited by Prof. Benjamin H. Willier, Prof. Paul A. 
Weiss and Prof. Viktor Hamburger. Pp. xii +736. 
(Philadelphia and London: W. B. Saunders Com- 
pany, 1955.) 105s. 


HIS massive volume is one of the moet mag- 

nificant contributions which American learning 
has made to the biological sciences for many years. 
Ite aim ig nothing lees than ‘‘to a modern 
synthesis of our knowledge of principles and 
mechanisms of development". This is a task which 
haa not been attempted, at least m such a detailed 
fashion, moe Schleip’s monumental ‘Die Determ- 
ination der Primitiventwicklung” of 1929. More 
recent authors who have given discussions of com- 
parable thoroughness have confined ‘themselves 
either to particular aspects of the subject, as Need- 
ham, Brachet and Barth have dealt with the bio- 
chemical mechanisms, or to certain particular groups 
such & the echinoderms and amphibia in Lehmann's 
excellent book. The American authors, however, 
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have covered the whole range of experimental 
embryology in the broad sense. 


“It was evident from the start,” the editors write, 
“that the subject matter had grown in volume and 
intricacy to the point where It seamed futile for any 
one individual to attempt to cope with such a task.” 
A short browse through the various chapters will 
convince even the most self-confident reader that 
this is true, in the sense that no one man oould 
nowadays possess & aritical mastery of all the fields 


and it is seldom 
has had to be dealt 
il bre aaa wih tance ed 
personal contributions to it. Nevertheless, there are 
inevitably oertain loses to be set against the great 
advantages which such ings. The editors 
very disarmingly recognize that ‘ of the desired 
unity and integration would be sacrificed, and the 
present volume bears plainly the stigmata of these 
imperfections”. As & matter of fact, they are too 
modest. The work is extremely well edited; the 
individual contributions flt neatly together, with 
few omigsions or overlaps. If the book is to be 
criticized, it is not for lack of unity or i ion at 
ita own level of treatment, but for the absence of & 
general theoretical scheme which might, as it were, 
lie behind the details cited in each chapter and 
provide a framework into which they fitted. Only & 
single individual author could provide such a scheme, 
and probably he would have himself to select and 
arrange the detailed facta which would luminate it. 
In spite of the magnitude of the fleld, there would 
seem to be, therefore, a place for people bold enough 
to attempt at least to comprehend, if not to master, 
the whole of it. 

The nearest a to such a general synthesis 
ia tho fimt chapter, on “Problams, Cónoepts and their 
History", by J. M. . This is a fascinating 
account of the history of 'embryologioal philosophy’, 
and one begins to hope that the author will carry on 
right to the present day, and give us a summary of 
the ways in which active are now 
picturing to themselves the embryos which they are 
studymg. Alas, she brings her story to a close at 
about the time of Spemann, and leaves ua only with 


the hint that “the greatest progreearve minds of. 


embryology have not searched for hypotheses; they 
have looked a£ embryos". This shirks the crucial 
issue of to-day, when we are beginning to feel oon- 
vinoed that it is no longer profitable to ‘look’ at the 
embryo by anatomical procedures. "We seem to be 
faced with the apparent alternatives of examinmg it 
biochemically, or m terms of genetics, or of cell 
physiology. Liar Nc p lachicls ial 
immediate future ? Or can Bove MEEN 
into one broad-fronted line of advance ? e are 
given no direct answer. But the three individual 

stimulatmg 
accounts of oell oonstitution and division. Stein- 
back and Moog give a highly schematized description 
of cell metabolism, the merits of which I am not 
qualified to j O. Btern discusses gene &otion 
in & chapter to my mind, is somewhat 


too influenced by the pre-ocoupation of geneticists - 


with the question of what a smgle gene does rather 
than with the embryologist’s problem of how the 
development of an organ or tissue is influenced by 
ita genotype; it thus overlooks what is perhaps the 
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contribution of genetios to embryo- 


Of the more conventionally embryological tera, 
those by Holtfreter and Hamburger on the ibia, 
Weise on the nervous system, and EERTE on the 


urogenital system are S ws nom 
there is much else whi et dem. 


X uc ou uh ee 
are the insects and the whole problem of 

the formation of pattern and shape; and one might 
wish: for & fuller account of the recent work of the 
Swedish school on mitochondria and enzymes in 
echinoderm embryos. A considerable part of the 
book is devoted to the later stages of development, 
ang have been passed over rather hghtly in moet 


SET E ETTE E E E inevitable, that the 
Bixe of the work will put rt out of the financial reach 
of Rp individual workers. It is an absolutely 

t for all libraries which wish to 


te in general biology. 
C. H. 


ps um to 
WADDINGTOK 


RESOURCES OF THE SEA 


The Inexhaustible Sea 

By Hawthorne Daniel and Francis Minot. Pp. 289+ 
25 plates. (London: Macdonald and Co. (Pub. 
hahers), Ltd., 1955.) 16s. net. 


the search for further supplies of food for the 

world’s growing population, some attention har 
been directed to the sea aa a potential source of thes 
requiremente. The suthors of “The Inexhaustible 
Bee" contend that the sea can do much to meet this 
need, and can in addition be a valuable source ot 
minerals which are becoming progressively more 
Boarce on land. 

Much of this book is a straghtforward and very 
readable account of the exploitation of the sea, fron. 
the earliest flshing methods to modern trawlers anc 
whaling factory ships. The beginnings of the scien 
of oceanography are described, together with e pd 
on the chemical and biological constituents o 
sea, food relations m the plankton, and moden 
fiahing and whaling methods. A chapter on new 
instruments for studymg the sea perhaps pays to 
much attention to echo-sounders and their uses 
leaving & mere couple of pages to other methods o. 
research, but in general the authors have covere 
their subject Lely. 

Opinions may er, however, as to the extent t« 
which the oceans can contribute to man’s fooc 
requirements. It m true that much progress can bt 
made in improving flahing methods, m the farming 
of enclosed sea areas, and in the preservation anc 
marketing of fish. But how far will these go towards 
solving our food blems ? The greater part of the 
globe 18 covered sea, but at present only certai» 
areas, mainly on the continental shelves, oan Lb 
fished economically: In the deep oceans, nutrient: 
are lost from the productive surface layers by th- 
sinking of dead and decaying organisms to deepe 
layers, and it is only in certain areas where there » 
water that nutrients are returne 
tropical waters the. very drvermty 


of spegics, fow in the large shoals found » 
aur in productive fishing mor 
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diffeult. Much could be done to popularme the 
leas common species of fish as food: the authors 
ize that only a very few types of fish are 
to-day widely exploited by commercial fisheries. 
ing, & very real problem in certain areas 
lıke the North Sea, 1s given scant attention in this 
book; and while it is no doubt true that the total 
production of fish, if it could be exploited, would 
more than suffice for man’s requiremenia, much of it 
is not available either because ıb is in the deep oceans 
where existing fishing methods are unsuitable, or it 
ig too remote from centres of human population to 
be harvested economically. Fisheries research has 
much to contribute to the problem; the sea may be 
inexhaustible, but is exploitation of the sea on the 
scale envisaged worth while? Cultivation of the 
vast barren and desert areas on land would seem to 
be a more direct and rewarding answer. This book, 
originally published in the United States, is attrao- 
tively produced, and is illustrated by some excellent 
black-and-white photographa. Norman HOLME 


THEORY OF THE SOLID STATE 


Quantum Theory of Soltds 
By Prof. R. E. Peierla. 
Monographs on Physics.) 
Clarendon Preas; London: 
1956.) 30s. net. 


BOUT twenty years ago when the application of 

wave mechanics to the theory of the solid state 
had been investigated in some detail, it appeared 
that besically all relevant problems except super- 
conductivity had.been solved. This stage of the 
theory bears ita frurb now in connexion with many 
Important applications. Many aspects of theory 
itself based on the earlier pioneer work are being 
developed at present in minute details. Much of this 
work, unfortunately, doea not appreciate that the 
theory in ita present stage is based on a number of 
assumptions, and that it has not been possible, so 
far, to justify all these assumptions m & satisfactory 
way. It is for this reason that & renewed 
interest in the basic side of the theory of solids has 
arisen. The difficulties which one faces in this oon- 
nexion are typical for systems of very many degrees 
of freedom and are similar to some of the difficulties 
met in other branches of physics. 

In these circumstances it is desirable to have a 
book which describes the present development of the 
theory in & simple way without gomg into too great 
details, but which clearly pointe to the assumptions 
on which the present theory is based. R. E. Peieris’s 
recent monograph fulfils these requirements in an 
excellent way. The book is divided into eleven 
chapters, the first three of which deal with atomio 
vibrations and related processes, whereas the remain- 
ing eight chapters are devoted to properties of 
electrons. A number of subjecta, in particular those 
connected with mechanical and electric strength and 
with crystal structures, have been omitted from the 
book ; but most of the other important questions 
are treated, though not all in equal detail. is Was 
necessary 1n order to restrict the size of the book to 
about two hundred pages, and the choice of the 
branches which are treated in some detail must 
naturally depend on the interest the author has taken 
in their development. Thus, general questions of 
electrons in perfect lattices, transport (moluding heet 


(International Series of 
. viii4-229. (Oxford: 
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conduction) and magnetic phenomena are presented 
more thoroughly than questions of cohesrve forces or 
of the interaction of electrons with light. Even so, 
the author has found space to impress on the reader 
the importance of certain effects which are often 
ignored. This holds, for example, of correlation 
between electrons, the possible significance of which 
for optical properties is mentioned, though this has 
never been properly investigated in the literature. 
A seperate chapter deals with the recent attempta to 
solve the problem of superconductivity on the basis 
of the interactions of electrons and lattice vibrations. 
Both the early success and the later difficulties of 
this theory are well presented. Recent work on s0- 
called plasma oscillations, which one hopes will help 
in the treatment of the Coulomb interaction between 


‘electrons, has not been included im the book. 


The book is mainly addressed to theoretical 
physicists in go far as it assumes knowledge of the 
baaio methods of quantum mechanics. However, the 
mathematioal treatment is very simple in most 
chapters, so that the book can be read with profit 
by the experimentalist who wishes to be instructed 
on the basis of the models which he is accustomed to 
use. It is hoped that the book will find a wide 
circulation, and perhaps sometunes wil induce 
research workers to think before embarking on vast 
calculations. H. FaónrtcH 


HIGH-SPEED AERODYNAMICS 


General Theory of High Speed Aerodynamics 
Edited by W. R. Sears. (High Speed Aerodynamics 
and Jet Propulsion— Vol. 6.) Pp. xiv--758. (Prince- 
ton, N.J.: Princeton University Preas; London: 
Oxford University Press, 1955.) 100s. net. 

HE present work is Vol. 6 m an ambitious 

project published by the Princeton University 
Press in the United States and by the Oxford 
University Press m Britain under the general title 
of “High Speed Aerodynamics and Jet Propulsion’. 
The whole work is to be completed in twelve volumes 
and is to cover the related fields of gas dynamics, 
aerodynamics, combustion and jet propulsion. The 
editorial board which is responsible for the general 

ion of this work consists of Theodore von 

Karman, Hugh L. Dryden and Hugh 8. Taylor. The 
work has been m progress for some years and, in 
fact, the formal establishment of the Aeronautics 
Publication Program took place at Princeton Univer- 
sity in the autumn of 1940. In this connexion it 
may be as well to mention one minor criticism of 
this great and important work, namely, it is some- 
times a little difficult to determine the date on which 
the different contributions to this volume were oom- 
pleted, and therefore difficult to know exactly how 
recent is the information which is Another 
comment which is suggested by the fact that this 
volume, numbered 6 in the series, is the first to be pub- 
lished, is that the present volume is not self-contamed 
and there are references to work which is to be pub- 
lished ın Vol. 3; for example, Crooco’s stream function 
is referred to in the present volume, but the reader is 
referred to Vol. 8 for & formal definition of this 
important oonoept. Questions of priority of pub- 
lication and discovery are not considered in this 
treatise, which indeed makes no pretence of being 
absolutely complete. Considerations of space them- 
selves have set an inevitable limit to the amount of 
work whioh is included. 


480 


Having made these few oritical commenta, the 
reviewer would like at onoe to pay tribute to tho 
great value and importance of this project. It will 
provide the aerodynamucist and aeronsutioal 

with what is almost an enoyolopedio 
&ooount of the basic information which has been 
obtained in the past ten years or so in this most 
fascinating and vitally important subject; and it 
will incidentally be of great benefit to the individual 
research worker, who will be able to throw away 
some dozens, if not hundreds, of offprinta and 
government reports, now that he haa the admirable 
summaries and oritioal appreciations which are 
contained in this volume. 

Seven authors have contributed to this volume, 
whioh is edited by W. R. Sears. Von Kármán writes 
on the- foundation of high-speed aerodynamics, 
Friedrichs on mathematioal aspects of flow problems 
of hyperbolic type, Sears on small perturbation 
theory, Heaslet and Lomax on supersonic and 
transonic small perturbation theory, Lighthill on 
higher approximations in both subsonic and super- 
sonio flow; Kuo and Sears have collaborated in a 
chapter on V ges BSubeonio and transonio potential 
flowa, while Ferri haa written two chapters, one on 
the method of characteristics and one on supersonic 
flows with shock waves. 

The introductory section by von KÁrmán gives a 
general account of the lmearired theory of aero- 
dynamics, with especial reference to its limitations. 
This chapter also contains a general introductory 
aketoh of fluid dynamics in the hypersonic range and 
in the transonic range. The next chapter, by Fried- 
rich3, ia almost entirely concerned with problems of 
the mathematical theory of the differential equations 
of unsteady one-dimensional flow and of two- 
dimensional steady flow. Friedrichs gives & careful 
analysis of what is required in o that these 
problems should be correctly set, and of the vahdity 
of the various idealizations which are contemplated 
in the mathematioal theory. 

After traversing the familiar ground of the small 

bation theory due to Prandtl and Glauert, 
ears describes the slender-body theory of Munk and 
Jones and gives & brief review of unsteady flow 
problems. 

These introductory sections cover about 120 pages, 
and we now oome to a long section by Heealet and 
Lomax, which oocupiea about two hundred pages. 
This chapter opens with a discussion of the wave 
equation and of some methods of solution. The 
authors concentrate on the method due to Volterra, 
although the work of Hadamard 1s referred to later. 
They then proceed to discuss standard methods for 
dealing problems of two-dimensional steady 
flow and of three-dimensional steady flow. There is 
@ most useful collection of formule and & discussion 
of the singular integral equations which arise in this 
part of the subject. In practice, the ‘null’ transforma 
which are needed to solve the singular in 
equations seem to be obtained by intuition ra 
than construction. These theories are applied to a 
number of inverse problems and also to generalized 
conical flow. The authors then discuss axially sym- 
metrio supersonic steady flows and point out the 
interesting duality between the expressions for the 
drag of a body of revolution and for a wing of finite 

This is followed by an excellant chapter on 
a der-airplane theory and by, another chapter on 
the theory of unsteady lft. In tbis chapter the 
indioial functions which are fundamental to the topic 
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&re quoted but not derived. There is, however, a 
discussion of the evaluation of the starting hft 
coefficient which will probably be found more 
illummating than in the original paper in which it 
was firat announced. The next chapter deals with 
reciprocity relations based on (Green's reciprocal 
theorem and on reverse flow theorems. This great 
section oloees with an account of small perturbation 
theories and trapsonic and hyparsonio flows. 

The next section, by Lighthill, covers about 140 
pages and deals with the difficult and mnportent 
problem of obtaining higher approximations to the 
non-linear equations of fluid dynamics. Although it 
is invidious to single out for éspeoial mention any 
one section in this excellent work, it does seem to 
the reviewer that this is probably the most important 
section of the whole volume. Lighthill not only 
gives a very oomplete and critical account of the 
older second-order theories of subsonic and super- 
sonic flow, but also gives a stimulating &ooount of 
the recent work by Whitham himself on the nature 
of the flow pattern at great distances from an aerofoil 
or missile. Of all the sections of the book, this one 
seems to stand out by reason of its continuous 
appeal to physical concepts and to the new mathe- 
matical methods introduced. 

In the followmg section, Kuo and Sears give an 
&ooount of the hodograph theory due to Chaplygin, 
together with its srmpliioation by Kármán and 
Tsien, and to the important, farly recent develop- 
ments by Lighthil and Cherry. The ninety-odd 
pages of this chapter flow with the most valuable 
summary of formule embodying the main properties 
of the hypergeometric functions which are employed 
in the solutions of the hodograph equations. 

The following chapter, by Ferri, givea a masterly 
account of the method of characteristics both in two- 
dimensional potential flow and m axially symmetric 
flow, while further chapters show how proper allow- 
ance oan be made for distributed vorticity and for 
extensions to problems involving three mdependent 
variables. Finally, the author discusses the linearized 
oharacteristio equations in which one of the veloorty 
components or its variation oan be considered small. 
As a natural sequence, in the conoluding chapter 
Ferri discussea the general theory of shock waves in 
two-dimensions and in axially symmetric flow; and 
then passes on to discus the same problems in 
transonio flow and in conical flow. These chapters 
will be most useful to all those who are engaged m 
the numerical solution of nio problems. There 
is one sentence on p. 587 which reads very strangely, 
in which Ferri says that “tho velocity of sound a for 
the general case depends on the direction of the lme 
along which it is computed”. This should be read in 
conjunction with the careful analyms which Lighthill 
has given of the physical sigmfloance of the funda- 
mental equations, and in particular in connexion 
with the basio relations, numbered 5 and 6, which 

thill grves on p. 847. 

he publication of this volume is the most impor- 
tant event in the world of aerodynamics since 
thab of the volumes on high flow under 
the general tutle of ‘Modern Developments in Fluid 
Dynamics” (Clarendon Press, Oxford, 1958). There 
can be no doubt, too, that this volume, together with 
its companions, will for some time to come be the 
standard work of reference; and all students of 
aerodynamics will be rmmensely grateful to the 
editors and contributors who have collaborated to 
produce this great work. G. TEMPLE 
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Oll In the Middle East 

Ita Discovery and Development. By Stephen 
Hemsley Longrigg. Pp. xiii+305. (London: Oxford 
University Press, 1954. Issued under the auspices of 
the Royal Institute of International Affairs.) 25s. net. 


HIS ie essentially not a technical but a historical 

survey of Middle East oil Scarcely anything 
like it has previously been published, at least for this 
region of oil-producmg territories. The author, 
executive of one of the chief o ting companies, 
has been connected with the Middle East professionally 
for nearly forty years (twenty-five as resident); he 
writes with authority and inside knowledge of men 
and organizations responsible for developing vast 
petroleum resources of Persia, Iraq, Levant and 
Arabia, from amall beginnings to their present 


magnitude. 

The und to these chronicles is easentially 
political and economic: sometimes there is peaceful 
co-existence between them; occasionally decidedly 
the opposite is portrayed, for example, in his lucid 
chapter ‘‘The Tragedy of Persia”, one of the best 
objectively written accounts of what nationalization 
of that country’s oil really meant to Britain, and still 
implies. The whole story of fortunes and misfortunes 
of Middle East oil is vividly unfolded, from early days 
in the nineteenth century ; before, during and after 
the First World War; between the Wars; and the 
Second World War and since. The parts played by 
all-American and mternational companies (1946—53) 
are not the least enlightening and valuable sections of 
the book. 

While it deserves & conspicuous position in all 
libraries of the oil industry, this book will especially 
appeal to executives and others who have devoted their 
lives (and to those who still do) to founding, expand- 
ing and mistermg huge international petroleum 
undertakings, not only in the Middle East but also 
in other parts of the world where oilfleld develop- 
mente are on a comparable scale. H. B. Mrne 


Birds as Animals 

1: A History of Birds. By James Fisher. (Biological 
Sciences.) Pp. 208. (London: Hutchinson’s Univer- 
sity Library, 1954.) 88. 6d. net. 


HIS work is based on the author's “Birds as 

Animals”, rewritten and enlarged, and is intended 

as a general introduction to ornithology for university 

students, Owing to the small sixe of the book, it has 

only been able to give a brief survey of the various 

aspecta of the subject ; but nevertheless it is a useful 

of what is known. For those who wish to 

pursue the subject further, there is a voluminous 
bibliography at the end of the book. 

The first three chapters are devoted to an account 
of the early bird historians and more important 
writers, based on Newton's “Dictionary” and Cassey 
Wood’s two volumes, which last mention several 
authors not available to Newton. Systematics and 
bird specification are dealt with in separate chapters 
and might well have been combined, and the same 
may be gaid of that devoted to bird history, by which 
the author means the geological history of birds. It 
is difficult to treat these subjects separately without 
a good deal of overlapping. In the ter on geo- 
graphical distribution we have interesting accounts 
of some of the birds met with by early visitors to the 
Americas ; but there is rather a dearth of information 
in regard to the East Indies and Australia. The long 
account of Audubon and his works might well have 
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been replaced by more information on the birds 
discovered by Cook. The number of birds is a subject 
to which the author has paid much attention, and 
accordingly he devotes a chapter to tell us what he 
knows. Finally, there are chapters dealing with 
cycles, changes in numbers and the effect of man on 
bird populations. N. B. Kmmnan 


An Introduction to Plant Phystology 
By Dr. W. O. James. Fifth edition. Pp. viii +303. 
(Oxford: Clarendon Prees; London: Oxford Univ- 
ersity Prees, 1055.) 17e. 6d. net. 

HIS well-known and highly esteemed little book 

is now brought up to date by the incorporation 
of new material on respiration, photosynthesis, 
mineral nutrition, hormones, and other ects. The 
insertions have mostly been woven akilfi into the 
older text, though a contrary instance 18 the inclumon 
of two rather different accounts of &xilary bud 
dormancy. The mechanism of nitrogen fixation is 
not now go unelucidated as the &uthor suggests. 

A few minor weaknesses ist from earlier 
editions; thos two different formule are still given 
for ing molar sucrose, without explanation 
(and it 1s now implied, erroneously, that the oemotio 

of a weight-molar sucrose solution is 84:5 
atmospheres). The unqualified statements that wheat 
grains have never been found to survive for more 
than sixteen years and that the Calluna mycorrhiza 
flxes nitrogen could be questioned. 

For much the greater part, however, the text has 
the stamp of authority, and where finances permit 
the elementary student of botany to &oquire text- 
books limited in scope to a single branch of the 
subject, this one can be strongly recommended. A first 
reading yielded four misprints only. G. Bos 


Elementary Qualitative Analysis on the Small Scale 
By Dr. Peter Woodward. Pp. vii--92. (London: 
Oxford University Preas, 1955.) 12s. 6d. net. 

HIS essentially practical manual for sixth-form 

pupils and university freehmen deals with the 
analysis of simple mixtures of salts soluble im acids. 
The first of the text'a flve parte contains an advocacy 
of small-scale methods; the second describes the 
apparatus i and techniques recommended ; 
the fourth deals with the chemistry of the separations 
and the fifth with the analysis of more difficult 
mixtures of anions. Although in general the schemes 
of analysis (Part 3) are on familiar lines, the book is 
unusual in its content. 

Thus the author has omitted the customary long 
lists of reactions of the ions concerned; his out- 
standing contribution is the introduction into school 
practioe of some of the new methods and haa se 
which are revolutionizing qualitatrve analysis. e 
example must suffoe—the passage of hydrogen 
sulphide under preesure. Dr. Woodward uses, not 
the elaborate apparatus described m most books but 
a amal flask attached to an ordinary Kipp’s apparatus. 
The reviewer can testify to the efficacy of this pro- 
oedure and to the pleasure with which pupils adopt it. 

With & touch of genius the author has added 
a i describing : the separation of cobalt and 
ni by paper chromatography and the removal of 
phosphate by exchange adsorption, thus affording 
exeroises for the abler pupils and indicating the way 
analysis is developing. The methods herein described 
should come as a boon to teachers and should help 
to promote a happier presentation of analysis. 

G. Fow Les 
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THE PEACEFUL USES OF ATOMIC ENERGY 
THE GENEVA INTERNATIONAL CONFERENCE 


By Sis JOHN COCKCROFT, K.C.B., C.B.E, F.R.S. 


HE Geneva Conference on the Peaceful Uses of 

Atomic organized by the United Nations 
Organization has been a remarkable experience for 
those fortunate in participating. It was attended by 
1,400 delegates and obeervers from seventy-three 
countries. More than a thousand papers were prepared 
for the Oonference, of which 450 were read. 

The more general topics such aa the future require- 
ments for energy and the role of nuclear power were 
discussed in three days of plenary seasions. This was 
followed by nine days of technical discussions going 
on from 9 a.m. to 5.80 p.m. in three sesaions for 
reactor technology, chemical and metallurgical tech- 
nology and biology and isotopes. Adequate time 
was allowed for presentation of the papers, which 
were simultaneously translated into four languages, 
. and discussion periods of ten minutes or so were 
fully used. 

Besides these, innumerable detailed discussions 

ed in the broad corridors of the Palais des 
ations, which is conveniently provided with com- 
fortable seata ideal for such a purpose. Advantage 


antista Yo aang many normal enue uns 


theory was attended by 
theoretical Pb yaiciate from the United States, the 
United Kingdom and the U.8.8.R. and many other 
countries, and was the first occasion on which 
Russian and Western physicists have met for dis- 
cussion of this subject since 1937. Prof. E. O. 
Lawrence and Prof. V. I. Veksler attended seminars 
on nae Sf accelerators following the evening 

they gave on their own accelerator 
vk The scientiflo and technical activities were 
' supplemented by innumerable ions, lumohee 
and dinners, so that every available minute was 
occupied from 9 a.m. until midnight, and the Oon- 
ue 00481 een eh Payee Aimee unparalleled 
in our 

The Enea elt ORADS panda mihe Bei t 
reaotor technology &nd chemical and ical 
technology came from Britain, the U.8.8.R. and the 
United States, though there were many valuable 
contributions fram other countries. The Conferance 
led to a lifting of the veil over the atomic energy 
programme of the U.S.S.R. and coincided with the 
a ee Pony 
of Britam, Canada and the United States, deci 
principle nine months ago. 

Bo we heard a large number of valuable papers on 
research reactors and power reactors and their 
associated technology. From the nine hundred ar eo 
possible of power reactors in Dr. A. M. Wein- 
berg’s classification, about twelve have been selected 
for construction. in experimental or prototype form 
by five nations. Thus graphite-moderated reactors 
using gas, water or liquid sodium for cooling are 
being built by Britain and France, the U.8.8.R. and 
the United Statea, respectively. 

Water-moderated reactors using bolid fuel are 
being studied in four types using light or heavy 


water, zd i dana Tu sni aks water Boils ad 
ia transmitted direct to turbine or in which the 
water circulates through a heat exchanger to raise 
steam. Homogeneous thermal reactors were described 
in at least three forma, while tal fast 
reactors are being built by both the United States 
and the United Kingdom. 

Prof. D. V. Blokhintaev, who is head of the Institute 
of the Academy of Sciences of the U.S.S.R. devoted 
to reactor development, described the flreb Russian 
water-cooled graphite-moderated power station, which 
has been mg for a year and produces 5,000 
kilowatts of electricity’ The power reactor was 
designed on severely practical linea with no re- 
gard for neutron economy, since uranium fuel 
containing 5 per cent of uranium-285 enclosed m 
stainless steel tubes constitutes the fuel element. So 
fuel costs are very high, and the regeneration of 

plutonium fuel is low. The reactor has 
proved to be very reliable in o i 


uso 
a T a ie eine 
at a cost of 10-20 kopecks per unit, as compared with 
an P. oo for conventional stations of 10 

types of power reactors are being 
mcd eu de but the 
state of development appears to be behind American 
and British progress. 

The American papers on power reactors and 
nuclear technology show & very broad development 
in this field. Te don Dabo ee eee n 
the American pressurized water reactor which is to 
develop more than 60 megawatte, the sodium-graphite. 
reactor developing 75 megawatta, the boiling heevy- 
water reactor developing 180 megawatta, the homo- 
geneous aqueous and liquid metal-fuelled reactors 
and the sodium-oooled 62-megawatt (fast) experi- 
mental breeder reactor. Theee papers were supple- 
mented by most interesting models in the exhibition 
at the Palais des Nations, together with specimens 
of the fuel elaments to be used. 

These reactors form part of the American five- 
year programme of experimental and demonstra- 
tion power reactors which will be completed by 
1960, so that by then the United Statea will be 
generating 700 megawatts of electricity from nuclear 
stations, 


Britam presented papers on the engineering details 
of the Calder Hall graphite-moderated gas-cooled 
reactor and the Dounreay fast reactor. Models of 
these reactors were shown in the exhibition, together 
with a most interesting colour film on the building of 
the Oalder Hall reactor. Britain also contributed 
many papers on reactor technology. One of the most 
interesting described the results obtained with the 

fast reactor—ZEPHYR—which showed 
that in a plutonium-fuelled rero-energy fast reactor, 
for each plutonium atom destroyed in the oore, two 
new plutonium atoms are produced in the blanket. 
Fission of the uranium-235 in the blanket plays an 
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m . The full-sized fast reactor will not 
ealize the full theoretical breeding gain, owing to 
ybsorption of neutrons by coolant and other materials. 
Nevertheless, high-gain factors seem assured, and 
Dr. W. H. Zinn predicts a brooding gain of 60-70 per 
sent with the American plutonium — ur&nium-288 
»xperimentel breeding reactor, leading to a time to 


have a breeding gain of 10-15 per cent, together with 
very high outputs per kilogram of fuel and oom- 
paratively low capital costs. The uranium-238 — 
plutonium fuel cycle does not promise breeding in 
the thermal region. Since thorium has aleo favourable 
properties metallurgically, its use in thermal reactors 
seems likely to be generally important in the second 
decade. 

Our best view of Russian nuclear technology was in 
the field of nuclear constanta. The nuclear data 
obtained by the U.8.8.R., Britain, the United States 
and France have all been plotted on a common basis 
and show very good agreement, showing that 
Russian techniques and mstruments are as highly 
developed as those in Britain and the United States. 

The papers on the economics of nuclear 
showed a general consensus of opinion that i 
costa of nuclear power stations will be appreciably 
higher during the next decade than those of con- 
ventional power stations. Typical values were £120 
per kilowatt for a 150-megawatt -cooled graphite 
reactor ; 250 dollars per kilowatt for a 250-moegawatt 
heavy-water reactor; 200 dollars per kilowatt for a 
75-megawatt sodium-graphite reactor. The first 
figure is based on the construction cost of Calder 
Hall; the last three on design studies only. Fuel 
costs were predicted to be lower than for conventional 
Stations; but this depends largely on the 'burn-up' 
of the uranium-285 which is achieved. Prediction of 
heat extraction per ton of uranium varied from the 
equivalent of 10,000 tone of ooal to mare than three 
times this figure. But little experimental evidence is 
yet available. 

The figure for the overall cost of nuclear power 
depends a great deal on the interest rate assumed. 
The Americans use high capital charges—of the order 
of 12 per cent—and their forecast overall production 
costa during the next decade lie between 7 and 10 
mills, while the great bulk of their power is generated 
at about 5 mills. In Britain nuclear power is quasi- 
competitive. 

The forecasts of the proportion of electricity to be 

by nuclear power in 1975 varied, from 
40 per cent in Britain to an American figure lying 
between 1 per cent and 15 per cent, ding on 
whether costs are 9 mills & unit or 6 mills & unit at 
that time. The Canadian position seems to be rather 
similar. Forecasts of the usage in other countries by 
1975 varied greatly, dependmg on the amount of 
hydroelectricity still to be develo and its capital 
cost and location. Most Western pean countries 
will not require appreciable amounts of nuclear power 
before 1965. ; 

Dr. H. J. Bhabba’s paper on India’s energy 
requirements showed that 80 per cent of the energy 
oomes from the burning of dung. The energy oon- 
sumption per head is one-tenth of that of Britein, 
and electricity consumption one-eightieth. This is 

ed to increase seven-fold by 1975, so electrical 
capacity will have to inarease from 34 million kilo- 
watta to 25 million kilowatta. The undeveloped 
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hydroelectric brenda 85 million kilowatte could 
d docct this; but there are some areas far 


hydroelectric sources where thermal power 
stations are ab present used, and here nuclear energy 
will play a pert. Indias is especially interested in the 
use of thorium. 

Papers on the power requirements in other ‘under- 
developed countries’ showed a need for power 
reactors developing about 10 megawatts of electricity. 
Theee may also find applications in remote mining 
areas. Power costs in many of these areas are already 
much higher than normal oosts—up to four times 
higher. Power from amall units necessarily be 
higher in cost; but papers presented by the United 
States suggest that a reactor of the boiling-water 
type could probably produce power at 15 mills, which 
is almost competitive with commercial 10-megawatt 
power stations. 

It appears, however, that & much more detailed 
‘market survey’ of the power needs and requirements 
of these countries is required before we can assess 
the volume of applications in the next two decades. 

The position at the end of the cen is easier to 
assess, since the economists and statisticians agreed. 
in predicting a minimum energy requirement of 7 or 8 
billion tons of ooel-equivalent by the year 2000, of 
which half would be required for generating elec- 
tricity. Hydroelectricity is predicted to supply 
1 bilhon tons equivalent, and it is hoped that nuclear 
energy would by then be able to do the work of 
9-8 billion tons of coal & year. The forecast of British 
requirements for nuclear energy at that time is about 
a tenth of this figure. 

Papers on the occurrence of uranium and thorium 

that in the 1960's plenty of fuel will be avail- 
able at a cost of about 10 dollars a Ib. Supplies of at 
least one million tons were reported to be available 
and, if by the end of the century breeding is achieved, 
only a few thousand tons of uranium and thorium a 
year are ired to undertake the predicted task of 
the economist. 

The biological seemions discussed the hazards of 
radiation to workers in the atomic energy industry 
and to the general public. _The excellent work done 
by the International Commission on Radiological 
Protection in ming safe levels of radiation and 
safe amounts of radioactive materials was described, 
and it was agreed that these recommendations ought 
to be Da into world-wide codes of practice. 
The World Health Organization undertook to help 
countries new to atomic energy development. The 
genetic problema of radiation were also discussed in 
brief seasions, and there was agreement about the 
inadequate experimental data and the need for 
increasing the scale of experimental work. Besides 
the United States and Great Britain, several other 
countries will undertake experimental work. The 
work is, however, expensive, and may easily cost 
£100,000 per annum if significant results are to be 

Numerous papers were presented describing the 
applications of redioactive isotopes to biology, 

An interesting picture of the state of development 
of Russian pure nuclear physics was revealed by 
Prof. Veksler's j lecture on high-energy 
particle accelerators. The U.S.S.R. now have the 
highest-energy synchro-cyclotron in the world— 
producing 660-million volt protons. They have also 
nearly completed a 10-billion volt proton synchro- 
tron. This docelerator is of a similar design to tho 
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Berkeley 6-billion volt bevatron. It uses 36,000 tons 
of steel in a magnet having an air gap of 2 m. x 
40 om.; so for the next three or four years the 
U.8.8.R. will have more powerful machines than the 
United States. Britam is now far behind both 
ae eee ark d UM moet 
fleld of nuclear hysics.  - 

general, we have the impreesion that the 
U.8.8.R. have an enormous deployment of scientific 
effort in the fleld of atomic , and that their 
output of scientista and teahn from their 
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universities ia quite adequate to maintain this 
without starving other activities. 

The Conference has been more succeasful than we 
had dared to hope from such a large gathering. It 
hag brought together Hast and. West after ‘a long 
ps of separation in the physical sciences. It has 

a meeting ground for mnumerable friends from 
all parta of the world. It has enabled us to discuss 
how best we can help other countries, and has done 
a great deal to re-establish the normal pattern of 
communication in the scientific world. 


THE CULCHETH LABORATORIES OF THE UNITED KINGDOM 
ATOMIC ENERGY AUTHORITY INDUSTRIAL GROUP 


By Dr. A. B. 


HE White Paper 


Paper, “A Programme of Nuclear 


Power" (Cmd. 9889), has directed attention to 
the work of tho Aomin argy Aviboriy ority composed. 
(A.W.R.E.), the Research 


Gece ty eats 
-E.) and the Industrial Group. Each 
Mela cis Reddere eie 


the of Bir Edwin Plowden. 
Under Sir Hinton, ite managing 
direotor, the Group is for the 


deign, conntrostion and operation of planta for the 
ion of fissile material and for the prototype 
nuclear stations ab Calder Hall and Chapel 
Cross. It is also for advice and guidance 
to the industrial firms which will undertake the oon- 
struction of the stations for the Central 
Electricity Authority in the White Paper. 
In collaboration with it also pioneers new 
ee a ey ey HAN Day IH 
down in the White 

Within the Ind 
nical branches : 
Research and Devel 
director. The design and construction of such 
projecta as the reactors at Calder Hall, Chapel Oroes 
and the large experimental fast reactor at Dounreay 
are the responsibility of the Engineering Branch. On 
completion of the plants, the Operations Branch 
becomes responsible for operation and level of 
production. 

The ility of the Research and Develop- 
ment Branch under its director, Mr. L. Rotherham, 
ig: (1) removal of difficulties which may impede the 
attainment of full production in any part of a pro- 
duction plant and the development of works pro- 
ceasea ; (2) provision of information to support the 
design of new planta and type reactors; (8) 
longer-term study of pro which arise from 
production planta and design studies. 

The Branch works in close collaboration with the 
‘Research’ Establishment ab Harwell, which under- 
takes part of the work. 

In the Research and Developm ent Branch, the 
emphasis is always on the technique at a particula 
date, and all work is planned and progressed in the 
seme way as the engineering construction programmes 
to which the major part is mtimately linked. It is 
research applied to industrial needs and not pure 
research, in all its work there is close oo- 
jnation and collaboration with the Research Group 
at Harwell. This is especially impottant in the 


McINTOSH 
earliest when the feasibility of future reactor 
systems is being studied. 


There are at present four Jaboratories in the 
Research and Development Branch, with a fifth in 
course of formation for work on the Dounreay aite. 
In each of the laboratories there is a large measure 
of local autonomy and authority. At the Industrial 
Be ee a ey theca enon oF 
the h and Development Branch working in 
close collaboration with the. design engineers and the 
headquarters organiration of the Operations Branch. 
Part of the nsibility of this section is that of 
carrying out thecretieal calculations for the four 
existing laboratories at Capenhurst, Windscale, 

and Culcheth. 

Except for some specialized fields in which Harwell 
is responsible, ee ee 
tal complement of a eight 


provide a develo fps eae cape T 
ls high azo th omnt of 


nature, 
such as fluid flow and heat transfer. At Windscale 
the laboratories are largely devoted to radioactive 
chemistry, metallurgy and physice, arising from 
reactor problems at Windacale and Calder and the 
chemical problems of the plutonium separation 
process. In Oulcheth there is a responsibility for the 
selection of reactor materiala and for work on the 
extraction of these materials where they may not be 
commercially available. The small-scale work carried 
out at Culcheth is then extended to a larger scale at 
the ds Laboratory, which is responsible for 
the development of fuels and fuel elementa. 
Culcheth ie the only laboratory not on a works 
site; but it is associated closely with the Engineer- 
ing Design Branch at . This gives the labor- 
atories a responsibility for the initiation of work at 


the feasibility and stage of new reactors, 
especially in the of materialas for reactor 
components. 


To carry out the commitments of the White Paper, 
increases in staff in the Research and Development 
Branch of the Industrial Group are necessary. The 
Culcheth Laboratories have a present complement of 

imately 160 scientific and experimental staff. 

are extensively i with all the tools 

vits modern m ical and 

ude laboratories specializing mn X-ray diffraction 
ET electron microscopy and ceramics. How- 
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mF , Wig. L Metallurgical Laboratory, Culeheth 


ever, from the large Creep Section and the 
Ma pace Group, both of which have 
ns functions, the work of the remainder 
ber epe fone is organized to produce results 
iv d dexel Gale. for me cen neoprene Uf 
engineering construction projects. The objectives of 
the projecta are in all cases the furtherance of the 
programme of nuclear power development outlined 
in the White Paper and the development of proto- 
reactors. 
an overall view, many problems of nuclear 
power production in the various types of reactor, 
whether fast fission, thermal or homogeneous, present 
a common basis. The main questions are of com- 
patibility of materials, the winning of selected metals, 
the physical metallurgy of chosen alloys and the 
deformation of metals both in fabrication and under 
Fuels. When uranium is irradiated, it undergoes 
dimensional changes which, if sufficiently large, 
impose streases on the fuel container. Similar 
are produced by thermally cycling the material, 
icularly if the cycle includes & hase trans- 
ormation. These eria: the life of the uel 
elemente adversely pe cce 
perature and the rate of ee o - 
achieve the enhanced efficiency and lower dra 
costs visualized in the White Paper, work is in hand 
to limit these two forms of irradiation damage. 
Two methods of i irradiation 
damage are by alloy additions and by suitable heat 
treatment. The former necessitates manufacturing 
techniques which are complicated by the extreme 
chemical reactivity of uranium. These bape in 
include vacuum or inert atmosphere aro 
melting by electron bombardment and pian 
metallurgy. The latter methods are particularly 
appropriate for the production of fuels which are 
spine to gas, & property which may be desirable. 
is worth recording that all melting equipment used 
at Oulcheth was designed and built in the Labora- 
tories and includes two d.c. arc furnaces operated 
from welding generators. An electron-bombardment 
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furnace of novel design 
will be operating in the 
very near future. 

Once the alloys have 
been prepared, physical 
and mechanical properties 
such as thermal conduct- 


haviour of 
the material under various 
thermal cycling treatments 
is determined. In those 
cases where the fuel may 
oome into contaot with the 
coolant, suitable corrosion 
tests asees the compat- 
ibility. 

^ Canning materials. The 
economic production of 
electrical power from nu- 
clear reactions demands 
the highest efficiency at 
all stages of operation. 
These demands are made 
not only on the reactor 
fuels but also in the 
associated components such as the cans which contain 
the actual fuel. 

In thermal reactors the number of spare neutrons 
is so small that the paramount requirement for canning 
materials is that they should have small capture 
cross-sections for neutrons. If these conditions are 
to be fulfilled, the most desirable elements for canning 
include aluminium, beryllium, magnesium and zir- 
conium. These metals do not, however, all 
the other required properties, and work is in progress 
to assess the improvements which may be achieved 
by the addition of minor alloying additions to the 
perent metals. 

In fast reactors, the neceasity of minimum absorp- 
isn, of pectoral in la upora and: uct De 
balanced against the need for a metal which can 
withetand as high a temperature as possible. This 
focuses attention on the refractory transition metals 
such as titanium, xirconium, vanadium, niobium, 
tantalum, molybdenum, tungsten and rhenium. Of 
these metals, titanium has received considerable 
attention in recent years as a constructional material, 
and some of the others have been the subject of 
research, while most have been used in the form of 
ferro alloys for additions to steel At Culoheth, 
methods have been developed for the extraction of 
some of these metals in a very pure state, and, for 
the first time in Britain, vanadium and niobium have 
been. in a ductile form. Techniques have 
also been devised for the fabrication of these materials, 
and determinations have been made of their physical 
and mechanical properties. 

It has been found that in some cases a metal or 
alloy which in other respects possesses highly desir- 
able properties has to be rejected because it reacts 


Fou SoU oie seeped eer 
coatings to separate the fuel from the can. 

Breeder materials. In order to maintain and 
improve stocks of flasile material and to take full 
advantage of the new types of reactor which promise 
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Fig. 2. 


to be made available as a result of experimental work 
at Dounreay, it is easential that fresh supplies be 
obtained by ‘breeding’ or converting suitable ta. 
Two such elements are thorrum-232 and uranium-238 
which, under irradiation, absorb neutrons and then 
un radioactive decay to yield the two fisile 
materials, uranium-233 and plutonium-289, respec- 
tively. The Research and the Industrial Gro have 
been examining the economic prospects of thorium 
reactions and, at Culcheth, in view of the success 
in the preparation of refractory metals by various 
methods, similar are being examined for 
the extraction of thorium from monazite. 

Coolants. The coolant is the all-important medium 


through which the heat developed in the oore of the , 


reactor will be removed to generate the 

steam pressure in the heat-exchanger. Coolants 
which may be employed in nuclear reactors include 
water, gases and liquid metals. Not only must the 
corrosive behaviour of & coolant be investigated, but 
also many other of ita chemical and ical proper- 
ties, Maps udi parimana ication. As an 
example, the Dounreay reactor is to employ & 
liquid-metal coolant in the form of sodium—potassium 
alloy. For this and other liquid metals considered, 
precise knowledge of ignition temperatures is essential 
if an accurate estimate is to be made of any hazard 
which they may present. This ensures that the safety 
precautions mstalled are adequate without bemg 
excessive and uneconomical. 

Oonstructional materials. The Atomic Energy 
Authority's producta are such that to contain or 
process them oonstructional materials must ‘have, in 
addition to their normal properties, some feature such 
as resistance to corrosion in conditions where this is 
more than usually severe, or where loes by pick-up 
of a valuable process gas must be avoided. Work is 
constantly in progress at Culcheth on the examination 
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Oreep Laboratory, Onloheth 


and improvement of plant materials by the develo 
ment of new alloys or superior man i took 
niques. This work frequently resulta in a oom 
bination of reduced capital and running costa with 
an increase in the technical efficiency of a process.' 

Materials Inspection Group. In any large organiza- 
tion, it is essential that routine testa should be made 
to ensure that all materials employed are of suitable 
quality. This service to the ion Branch 1s 
carried out by & section which also acts as & works . 
metallurgical laboratory for some sections of the 
Industrial Group. Engineering parts which have 
received particular attention are bress bellows, 
water-coolers and bearings. 

Oreep. The Culcheth Laboratories possess the only 
creep-testing facilities in the Atomic Energy Auth- 
ority, and extensive tests have been carried out in 
inert atmospheres, on & scale probably larger than 
any attempted elsewhere in Britain. It is believed 
that, previously, the usual type of precision mirror 
extensometer not been used for routine creep 
testa of materials requiring protection from atmo- 
spheric attack, as an enclosed extensometer requires 
some device whereby, during the course of the teat, the 
mirrors may be reset without breaking a gas seal. 
The Laboratories have, however, designed, built and 
successfully operated enclosed mirror extensometers 
of this type. Materials tested include specimens of 
proposed canning metals and of uranium itself. 
Creep-teeting machines have also been used for 
sirees-relaxation testa on specimens of the all-welded 
steel structure of the pressure shell of the thermal 
reactor under construction at Calder Hall. 

Long-term studies as carried out in the Physical 
Metallurgy and Creep Laboratories aim at providing 
the basic information for the development of fuels, 
canning alloys and materials of construction for 
advanced types of reactors. Fundamental research 


September 10, 1955 


in the Creep Laboratories is at directed 
towards the hardening properties of solid solutions, 
based on &luminium-oopper alloys. 8 from 
this simple alloy, additions of elementa with diferent 
alectron configurations and differing atom sizes can 
be examined. From this it is hoped to deduce the 
relationship between the size of the atom and the 
slectron structure, the consequent effect upon 
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hardening and ultimately the oreep-strength. Results 
obtained from a simple alloy should be applicable 
to the development of reactor materials. 

In the long chain of development between the 
concept of & new reactor and its operation, the 
Laboratories at COulcheth with their specialized 
interests in chemistry, physical chemistry and 
deformation of metals provide an important link. 


THE PLANT BREEDING INSTITUTE, CAMBRIDGE 


N July 15 the new buildings &nd tal 
grounds of the Plant Breeding Institute, 
Cambridge, were officially opened by Mr. D. Heathoote 
Amory, Minister of Agriculture, Fisheries and Food. 
The guests of the governing body included the 
Vice-Chancellor of the University of Cambridge, the 
Mayor of Cambridge, the City Parliamentary member, 
officials of the City and County and representatives 
of the Agricultural Research Council, the Ministry of 
Agriculture, the National Agricultural Advisory 
Service, research institutes and Say depart- 
ments. 

In his o remarks the daan of the 
governing body. ir Frank Engledow, peid tribute 
to the classic work on genetics and plant breeding of 
the late Sir Roland Biffen, the first director, whose 
early researches not only stimulated the development 
of genetic science and its application to the improve- 
ment of agricultural planta, but also resulted m the 
foundation of the Institute in 1912 at the University 
School of Agriculture.  Biffen's work was essentially 
that of & great individualist who was among the 
first of the few scientists to appreciate the epoch- 
making significance of Mendel’s genetic work. But 
c scientific acumen and imagination led him 

to apply the new knowledge to crop improvement, 

ə chose wheat on which to ent and test 

Tes validity and value of the new knowledge. This 
started a new era m plant breeding, and the work at 
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the Institute developed conmderably under ita two 
succeeding directors, with the ultimate establishment 
of the present greatly enlarged research centre. 

The Minister, in declaring open the new buildings, 
said the occasion waa significant in marking the 
fruitful collaboration of agriculture with Cambridge 
scientists. He welcomed the closer association of 
scientific research with the task of improving the 
productivity of British agriculture, and mentioned 
the great work that had been done in recent years in 
increasing the output from the farms of Great Britain. 
He emphasized the great importance that the 
Government attaches to agricultural research, and 
stated that although there has been a recent change 
in the administration of this research through transfer 
of control to the Agricultural Research Council, this 
would not mean any leesening of the Government’s 
interest and support; he, himself, would continue 
to have the closest association with research work 
through the Privy Council committee dealing with 
this important matter. ! 

The director of the Institute, Dr. G. D. H. Bell, 
ooupled his thanks to the Minister with acknowledg- 
mente to &ll who had helped m the task of estab- 
lishing the Institute in ite new home, finally separated 
from the University. He paid especial tribute to 
Bir Frank Engledow, not only for his important 
saientific work m the Institute, but also for his 
valuable help and guidance, together with that of 
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Fig. 1. Piani Breeding Institute, Cambridge, showing the main entrance to the building (right) and the range af laboratories 
extending from it 
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members of the governing body. There was much 
to do, and in developing both fundamental and 
applied research for the improvement of crope, he 
saw a matisfying task for his colleagues and himself. 
There must be the closest integration of science and 
agriculture, and the facilities which have been 
provided for the Institute gave the greatest oppor- 
tunity for those engaged in contributing to scientific 
knowledge and in breeding improved varieties of 
crops. 


The new premises of the Institute are situated on 
Anstey Hall Farm, Trumpington, some 2} miles to 
the south of i and adjacent to the head- 

of the Eastern Province of the National 
icultural Advisory Service. The situation is not 
only appropriate for a research station that is to 
devote its attention to the arable crops of the drier 
parta of England, but it also makes le the 
continued close liaison with the School of Agriculture 
of the University, as well as ensuring easy association 
departments. y 
the Institute is able to oontribute to the ing in 
the University, while it also has the inestimable 
benefit of close association with the research workers 
in various University departments. 

The ington premises have been planned so 
that the laboratories, offices, glasahouses and all other 
facilities are situated on the site being used for 
growing the plant-breeding material. This centraliza- 
tion is of the greatest value in work of this kind. It 
has the virtue of every worker having his fleld- 
material continually under his day-to-day care, with 
the consequent efficient organization of time and 
labour. It is no lo a major expedition to visit 
material growing in the feld. ths leboretories da act 
suffer from isolation from the living material, while 
there is the easiest transition from fleld-investigatians 
to laboratory work. The unification, and the ensur- 
ance of the integration of fleld- and laboratory-work, 
are essential for'the proper organization of research 
work devoted to the study of the behaviour of 
cultivated plante in the field with special reference to 
their improvement. 

The buildings comprise a mam and an &noillary 
block, the former housing the offices, library, main 
laboratories and other services, and the latter 


including the implement sheds, soil izing and 
potting rooms and glasshouses. The two bl are 
served by a concrete road and are ted from 
one another by part of the experimental plots, being 


situated a quarter of a mile apart. All perte of the 
premises are consequently of easy access, and there 
i8 @ minimum of transport of materials involved. 
The main building has interesting features from the 
point of view of the organization of scientific research 
work devoted to a wide range of problems in a number 
of different plant species. In the first place, exoept 
Shoes Cn ee 
which are largely concerned with the glasshouse wor. 
the whole of the working requirements are provided 
under the one roof. The building is of two stories, 
to comply with local planning requirements, although 
there is a basement laboratory under a portion of the 
south wing for housing controlled-climate chambers 
and refrigeration cabinete. The ground floor w, 
except for a conference and lecture room, devotéd 
entirely to laboratories, a specially constructed fire- 
Teaistant seed store, a ing room and & sugar- 
beet tare house: the whole layout having aa its main 
objective the centralization of the mam servicing 
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ts in connexion with each crop section. 
This distribution has made it poamble to te the 
first floor primarily to private rooms, administrative 
offices and library, but there are also reaearch labora- 
tories for biochemistry, serology and cytology, and 
& large cereals room. 

Although each crop section is provided with its 
own laboratory, it been found neceasary to 
provide in addition service laboratories such as 
cytology, chemistry, pathology and physiology for 
use by all sections, as well as the common facilities 
for controlled-climate growth, frost-hardineea testing, 
and germination testa. This means that there are 
essentially two kinds of laboratories—crop sectional 
and common service—to ensure adequate facilities 
for the different lines of investigation and the various 
crops included in the programme of the Institute. 
These developments are necessary to deal with the 
scientific techniques that, must be incorporated in 
plant-breedmg work involving the improvement of 
the important economic characters of crop plants. 

Plant breeding is a alow process compared with 
some other branches of research work, and it can be 
very consuming in labour as well as time. Apart 
from the use of controlled-climate chambers for 
special purposes, and to increase the number of 

i that can be handled in & given period of 
time, much can be done to econamize in time and 
effort by the use of glasshouses, which are vi 
essential for some aspects of plant breeding. The 
Institute is accordingly provided with standard 
heated glasshouses for the various crops, it is 

le thereby to continue certain investigations 
dera abe ine ine Special light-alloy glase- 
houses are being erected for the sugar beet programme, 
which is concerned particularly with the study of 
artificial polyploidy and other ing techniques as 
well as the possibilities of developing resistant 
or tolerant to virus yellows disease. These glass- 
houses comprise two separate blocks ; one is for 
i techniques and consists of four 
banks of air-conditioned compartments which can be 
used for controlled pollination and seed production of 
breeding material; the other block includes an 
insectary for pris, ue ida an inoculation chamber, 
& fumigation , and growing-on houses, the 
whole being designed to allow work on breeding for 
tolerance or resistance to virus yellows to continue 

out the year. Extra artificial illumination is 
provi for winter work, while the houses can be 
cooled in summer by blinds and water irrigation on 
the roofs. 

The existing facilities provided at the Institute by 
these buildings and extra land are cammensurate 
with the new responsibilities of the greatly ded 
programme of research being undertaken. ere is 
provision for expansion of the staff and of the work 
to cater for the requirements of plant breeding 
research on all the important arable crops of Britain. 


OBITUARIES 
Prof. R. W. Wood, For.Mem.R.S. 

Wma the death on August 11 of Prof. R. W. 
Wood at the age of eighty-seven, saience.has lost one 
of the last links with the great experimental physicists 
of the past century. Though REDE contri- 
butions to science lay in the fleld of physical optics, 
Wood was a man of i versatility. An 
artist of no mean ability, a musician and, above all, 
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a teller of stories (nob all suited to Victorian dre ve 
rooms), he had a keen sense of humour and an impi 
wit which made him the best of companions. Wood’s 
“Physical Optics’, now in ita third edition, and his 
little satirical book of poems, illustrated by himself, 
“How to Tell the Birds from the Flowers", have 
both been best-sellers for many 

Wood was a great traveller. Sabbatical years 
seemed to recur at very close intervals, and Wood's 
visitas to Europe became almost an event in the 
scientific world. He never failed to bring with him 
ROMAE cage ne Pee and, of course, & 
fund of new stories. Like his great friend, C. V. 
Boys, Wood was essentially an experimenter who 
loved io di everything Sr Lüeslf A craftaman in 
the laboratory arts and a manipulator of the very 
highest dexterity, Wood found it difficult to entrust 
any substantial part of his experimental work to 
others. When he embarked on an experiment, every- 

ing was sacrificed to ita consummation in the 
shortest possible time. AI apparatus and equipment, 
regardless of its normal purpose, was ruthleasly 
sacrifloed to the end in view; and it only took some 
fifteen seconds to smash a perfectly good electric light 
bulb and extract the leadglass stem if Wood happened 
to be in a hurry for a bit of gealing-in glass. 

Wood was born in Concord, Mas., in 1868, and 
was educated at Harvard and the University of 
Berlin. He became professor of experimental physics 
at Johns Hopkms University in 1901, where he took 
charge of Rowland’s machines for ruling diffraction 

gratings and initiated the production of blazed 
vies pedicdoge deir x His pub- 

ich exceed 250 in number, cover a 
wide falc and include experimental work in phymoal 
optics, on interference and diffraction and a study 
of the groove form and intensity distribution in 
gratings. He made extensive observations of the 
optical properties of the vapour of sodium at low 
pressure in which he observed the fluorescence and 
resonance spectra. Similar observations were made 
with the of iodine. He studied the use of 
infra-red and dle viciis photography of terrestrial 
objects and also their application to a study of the 
moon. These are only a few examples, chosen almost 
at random, of the many fields in physical optics in 
which he worked with such distinction. He was one 
of the really great experimenters with an almost 
uncanny flair for choosing the mmplest and beat 
method of attack. He seemed always to know what 
would work. 

Wood received many honours, including Rumford 
Medals given by the American Academy of Arta and 
Sciences and the Royal Society, the Ives Medal and 
the Draper Medal of the U.S. National Academy of 
Science for his contributions to astrophysics. He was 
a foreign member of the Royal Society and was 
awarded honorary degrees by many of the Pio 
universities of Europe. In 1892 he married Gertrude 
Ames, of Ban Francisco. T. R. Marton 


Lord Horder, G.C.V.O. 


Iw his long life of eighty-four years, which came 

to an end on August 18, Lord Horder witnessed and 
in a revolutionary change in the science 

of medicine and in the organixation of its service to 
the public. In any age he would have been successful, 
for he was endowed with that mdefinable gift for 
recognition of disease, great akill in clinical examina- 
tion and sympathy with human suffering which 
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characterize the ideal physician. To these talents he 
added scientific knowledge and experience. Up to 
the present oentury the diagnostician’s tools were 
limited to & few simple instruments to assist the 
otherwise unaided senses in the examination of the 
heart, lungs, eyes and larynx. Horder, trained as a 
pelea was able to add to the examination of 

tient’s body the examination of the patient’s 
food. his cerebrospimal fluid, his secretions and 
excretions. He was one of the first to bring the 
laboratory to the bedside, to foster and promote 
clinical pathology. It is little wonder that he soon 
became the most sought-after ł physician of his 
time. 

Horder’s early research work is recorded in con- 
tributions to the annual reporte of the Medical 
Officer of the Local Government Board. In the 
report for 1906-7, he published a paper “On a Study 
of the Micro-organiams with Rheumatic 
Fever and Malignant Endocarditis”. In the report 
for 1907-8 he contributed a paper with F. W. 
Andrewes “On the Behaviour of the Leucocyte in 
Relation to Infection by and Vaccination against the 
Pyogenio Cocci”, and with M. H. Gordon reported 
“On an Investigation of Protective Agenta in 
Meningoeoocus Infections’. His chief contribution 
to clmical medicine was a paper on 150 cases of 
infective endocarditis in the Quarteriy Journal of 
Medicines of April 1909, in which he stated that with 
care a positive blood-culture of one or other of throe 
types of streptococci could be obtained in 90 per 
cent of cases. In 1907 he edited Abel’s “Laboratory 
Handbook of Bacteriology” ; he wrote on pleurisy 
in Allbutt and Rolleston'a “System of Medicine" 
in 1909; and in 1910 he published his “Clinical 
Pathology i in General Practice”, in which he included 
an account of vaccine He edited the second 
edition of the ‘British sy clopaadia of Medical 
Practice”, published in 1950, and in 1958 published 
“Fifty Years of Medicine”, an ed version of 
his Harben Lectures delivered at the Royal Institute 
of Public Health and Hygiene in December 1952, 
which are partly autobi hical. 

Horder served on the of Health’s Advisary 
Committee during 1935-39, and during the Second 
World War rendered conspicuous service as chair- 
man of a committee appointed to inquire into the 
health conditions of air-raid shelters, and also as 
medical adviser to Lord Woolton at the Ministry of 
Food. 

He promoted many 
physical medicine, ini i 
cremation. and noise and smoke abatement owe much 
to his advocacy. In particular, the combating of 
two scourges of mankind, rheumatism and cancer, 
concerned him. He was chairman of the Empire 
Rheumatiam Council from ita inoeption in 1936 until 
1953. As chairman of the Scientific Advisory Com- 
mittee of the British Empire Cancer Campaign he 
rendered great service, and he largely instituted a 
clinical review and follow-up of all cancer cases 
in London hospitals. Only last year he attended 
an international cancer conference at São Paulo, 
Brazil. 

"Those whom tha. gods love die young." Lord 
Horder gave & new ion of the aphoriam, 
for up to the day of his death his man 
were unabated, and he was stil young in spirit, in 
enthusiasm, and in love for mankind and for the 
profession which he adorned. 

ARTHUR MAONALTY 


490 


NEWS and VIEWS 


New President of the British Association : 
Sir Raymond Priestley 
Ar the meeting of the General Committee of the 
British Association for the Advancement of Science 
held in Bristol an August 31, Sir Raymond Priestley 
was elected president of the Association in succeasion 
to Bir’ Robert Robinson. An iation of the 
scientific and educational work of Sir Raymond was 
published in Naswre (169, 778; 1952) on the occasion 
of his resignation from the vioe-chanoellorahip of the 
University of Birmingham. 


Geology at the Imperlal College, London : 
; Prof. H. H. Read, F.R.S. 
Pror. H. H. Ruan retires this year from the chair 
Seemed in the Imperial College of Science and 
T ology, London, which he has occupied with 
signal distinction since 1939. After active service in 
the First World War, he returned to the Geological 
Survey iere Britein Ey spend more than a decade 
in mapping the metamorphic and granitic 
rooks of the Hi of Scotland and the Shetland 
Islands. From this wealth of fleld experience ho 
drew inspiration for hia much-quoted advocacy of 
the contaminated origin of norites, and for a series 
of classic contributions to logical literature 
entitled “Meditations on Granite” and “Commentaries 
on Plutonisn". These and other Philosophical 
writings have won him an international reputation 
888 ing exponent of metamo. 


Imperial 
a large and flourishing 


1 egal in & con- 
duces Te ee 
origin of granites. ough he now relinquishes 
the chair of geology and the pro-rectorahip of the 
Imperial College, it is gratifying to record that, as 
Senior Research Fellow, he will retain intimate ties 
with the department that thrived Bo much under his 
benefloent and invigorating guidance. 

Oll Technology at the Imperial College, London: 


Prof. V. C. Illing, F.R.S. 
Paor. V. C. Inia, professor of geo (oil tech- 
nology) in the Imperial College of Sai and 


Technology, London, retires at the end of the 
1954-55 seasion. Prof. Iling is a graduate of Sidney 
Sussex College, Oambridge, and in 1913 went 
to the Imperial College to carry out research on 
the fauna of the Stockingford shales of the Caem- 
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brian. Early in 1914 he joined the staff of the 
Geology Department, and became associated with 
the newly formed Oil Technology being 
appointed ita first professor in 1986. In 1915 he 
first visited Trmidad, and so a long association 
with oilfield operations in the bean area. 1916 
found him supervising work being carried out for 
the Aeronautical Inspection t in a new 
laboratory in the Royal School of Mines. In 1944 
he was awarded the Murchison Medal of the Geo- 
logical Society, and in 1945 was elected a Fellow of 
the Royal Society. Prof. Illing is widely known for 
his research work Beet a on oil migration 
and accumulation, for the emphasis he has 

on the study of stratigraphy and geological 
istory in assessing the oil ilities of an area. 
He has also stressed the importance of selecting 
appropriate iques in the search for oil fielde. 
For many years has been recognized as an 
authority on oil developments in Trinidad and 
Venezuela. His advice has also been sought on oil- 
fleld operations in many other parts of the world, 
and in 1047 he negotiated, on behalf of British and 
Dutch interests, a settlement with the Mexican 
Government in connexion wiüth"the expropriated oil- 
flelds. : 


Department of Sclentifictand Industrial Research : 
Mr. E. Barnard, C.B., C.B.E. 
Mna. E. BARNARD has recently retired from the 
uda deputy secretary in the b of 
ientiflo and Industrial Research. . Barnard, 
who is aixty-three, had a distinguished career in the 
Gloucestershire i t during the First World 
War, being awarded the D.8.O., and then in 1919 he 
joined the Department of Soientifle and Industrial 
Research as an assistant principal In 1928 he was 
appointed assistant director of food investigation 
under Sir William Hardy, the then director, and in 
1934 succeeded Sir William. He was director of food 
investigation until 1948, when he returned to the 
headquarters office of the Department as principal 
assistant secretary and deputy to the then head of 
the Department, Sir Edward Appleton. In 1945 the 
post of deputy secretary in the Department was 
csalad and Me Pamani appoUited eo it He was 
made a O.B.E. in 1948 and O.B. in 1951. 


Natlonal Coal Board Committee for Research Into 
Human Problems 


Tua National Coal Board has set up a Committee 
for Research into Human Problems, with the fol- 
lowing terme of reference : “To consider and approve, 
in the form of programmes and budgeta, the general 
lines of the Board's research on human problems, 
having special to the needs of Industrial 
Relations, Medi and Bteff Departments; to 
receive progress reports and to ensure that work on 
all the items m the approved programmes is properly 
and promptly carried out; and that the resulte of 
tely disseminated”. Research 

will be carried out by the 
research branches of the Departments mentioned 
(and by outside bodies as well) and the Committee’s 
function will be to supervise, with executive authority, 
the work of the various research branches. The 
Committee comprises Mr. J. Bowman (deputy chair- 
man of the Board, in the chair), Sir Andrew Bryan 
(staf member), Mr. W. H. Sales (industrial rela- 
tions member), Mr. A. H. A. Wynn (scientific 
member), Dr. W. Reid (production member) and 
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Mr. J. Latham (finance member). To provide the 
means of maintaining contact between all e 
engaged on this research and formal facilities for the 

of ideas, an Advisory Committee will be 
set up, and its terms of reference will include the 
discussion of progreas in research in the medical, 
human and management flelds, the ion of the 
lmee on which new research projects might be fruit- 
fully developed, and consideration of the ways in 
which the information and the research 
findings might most ly be disseminated and 
used. 


British Agricultural Delegation to visit the U.S.S.R. 


AT the invitation of the Government of the U.8.8.R. 
& British agricultural del ion is to visit that 
country ; this invitation follows the recent visits to 
the United Kingdom of two agricultural delegations 
from the U.S.S.R. The United Kingdom delegation 
will be led by Mr. G. R. H. Nugent, Joint Parlia- 


Beoretary to the Ministry of Agriculture, 


mentary 
Fisheries and Food. The delegation will leave for the 
U.8.8.R. on Sepbember 25 and will return on October 
9; ita programme will include visita to the Agri- 
cultural Exhibition in Moscow, to farms and to egri- 
cultural research and experimental stations. In 
addition to Mr. Nugent, the delegation will include : 
Prof. H. G. Sanders, chief scientific adviser (agri- 
culture) to the Ministry of i Fisheries and 
Food; Dr. E. E. Cheeaman, scientific adviser, Agri- 
cultural Research Council; Dr. H. P. Donald, 
director of the Agricultural Research Council's Animal 
Breeding Research Organization, Edinburgh; Sir 
Peter Greenwell, member of the Council of the Royal 
Agricultural Society of England ; Prof. D. 8. Hendrie, 
prmcipal a to Wat of Sootaad AgeivalbaralCallgo 
P. 8. Hudson, director of Commonwealth Bureau 
of Plant Breeding and Genetic, Cambridge; J. 
Mackie, chairman of the Booth Committee of the 
National Institute of Agricultural Dr. 
A. Mur, head af Soil Survey of England and Wales 


and head of tho Pedology t, Rothamsted 
tal Station ; . J. A. B. Smith, director 
of Hannah iry Research Institute; Dr. A. W. 


Fisheries and Food ; and representatives of trade 
unions associated with agriculture. The News 
Ohrontole, which was host for one of the recent 
Russian delegations to Great Britam during part of 
its stay, has also been invited by the U.8.8.R. to send 


Ho neo dd this group will travel with the 
delegation, but will probably follow a separate 
programme. 


The Cleaniiness of the British Scene 


As the result of a summer of outstanding bright- 
nees and delight, in which many in Britain have been 

prompted to spend the maximum practicable 
amount of time m the open air, the matter of dreary 
and blackened buildings, rendered more dismal by 
the onset of rain, may have been well forgotten for the 
time. The hour is fast approaching when the issues to 
be put before Parliament in the Clean Air Bill will 
arouse the Press, and the attention of the public 
will be directed to its hoped-for progres through the 
House. The summer issue, therefore, of a journal 
that has grown attractive fram the efforts of those 
who have been zealous in the development of smoke 
abatement is of particular interest at the present 
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time; it is Smokeless Aw (25, No. 94), the official 
organ of the Smoke Abatement Sooiety. With the 
smoke and air pollution that has been the result of 
the growth of industrial activity in the British Ialee, 
there now looms before us the blem of radioactive 
evelopment of atomio 


May 21, p. Sea rae ie es ee oe 


. It yet defines a problem which has been very prom- 


inent in the news in recent months. 

The same issue of Smokeless Air also contains a 
racy contribution from the pen of a Frenchman, 
Roger Valvert, entitled “A Frenchman looks at 
itai A succession of pert reflexions 


Beaver Committee report on “Air Pollution" was 
received last year. We read of “amog, that cocktail 
of smoke and fog, typical of London and other great 
“Coal is acarce. One 


SINE EXT. 


Tam Quartermaster Food and Container Institute 
m sago i is an active centre for both fundamental 
pplied research in food technology. It is 
le for the specifications for foodstuffs sup- 
plied to the United States Army, and it maintains 
close relations with scientific workers in the univer- 
in 


sities, in industry and in other government depart- 
ments. This co-operation is fostered through an 
Advi Board established by the National Research 


latest of these being on ''Color in Foods’, based on a 
held in Chicago during November 344, 
; from the Food and 


psychological approach to colour preferences, and 
the nature and reactions of the carotenoids and other 
food pigments. Several of the papers are concerned 
directly or indirectly with instrumentation, and they 
reveal the p that has been made during reoent 
years in the of equipment both for research 
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and for routine tests on fruits and vegetables and 
their products. As a whole, much is included that is 
of interest to those who are concerned with quality 
control in food production; the symposium fully 
discussed the difficulties in correlating colour and 
quality—in particular, the necessity for considering 
Pop erotely baoh pomitdodity i terma OF ita rudera 
colour and of the changes during storage and pro- 
cessing, and also in terms of what is regarded as 
acceptable and desirable by the consumer. In this 
connexion, the symposium brings out nob only 
differences m individual and community preferences, 
but algo the effecta of external factors such as modern 
restaurant lighting. 
Archaeological and Geological Investigations In 
South Australla 


AUSTRALIAN investigators continue to advance our 
knowledge of the prehistory of their regions. Long 
ago it was suggested that little further progrees could 
be made until sites yielding a definite stratigraphy 
of industries had been discovered and a correlation 
of cultures with the geological record determined ; 
and further, that in this connexion tho fauna associ- 
ated with the various culture groups must be listed. 
The problems there are not at all easy to resolve. 
Prehistory continued until a recent date, and neither 
the later geology nor the palwontology has been as 
systematically studied as in Western Europe. A 
recent number of the Records of the South Australian 
Museum (11, No. 3; 1955) ıs a useful addition to 
our knowledge. It contains a long artiole on the late 
Tertiary marsupials of South Australia and con- 
tinues with a study of certain archsological sites at 
Lake Menindee, a locality near the River Darling in 
western New South Wales. The Lake is almost 
always dry except in exceptionally wet periods, such 
as that, for example, of 1950. In the dune-like area 
near the northern end of the Lake a stratigraphical 
sequence of several cultures has been determined, 
namely, the Tartangan (at the base) and then the 
Purian, with the Mudukian on top. The remains of a 
fauna and some human bones have bean recovered. 
The industries are made from material foreign to the 
distriot, and it would appear that we are i 
with hunting peoples who fram time to tme ocoupi 
ee T ed ing times of 
exceptionally heavy rainfall w. the bad 
water in it. It would seem cloar that at Menindee 
man was contemporary with extinct marsupials 
which he hunted for food, and that the dingo only 
arrived in New South Wales after the ime of the 
first settlement. The age of the earliest levels could 
be the close of the Pleistocene or the very beginning 
of the Holocene. The account w well seb out; but 
the illustrations are not adequate in the oase of the 
stones implements. The drawing of stone tools is a 
specialized arb, and more attention could well have 
bean paid to it. 


Scientific Research In India 

In his Thomas Holland Memorial Lecture, given 
before the Royal Bociety of Arta on May 19, Sir 
Alfred Egerton spoke on “‘Scientiflc Reasearch in 
India”. After emphasixing that the fruitfulness of 
science is first and foremost not a matter of money 
but of outstanding men or women, Sir Alfred said 
that although much was started before Indis attained 


independence, including the Board of Scientific and: 


Industrial Research and, later, the Council of Scientifle 
and Industrial Research to administer the Industrial 
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Research Fund, scientific research only obtained full 
recognition and encouragement after 41047. This 
Lecture was essentially an account of the national 
research laboratoris and institutes of India, the 
work of which was reviewed by a committee with Sir 
Alfred Egerton as chairman. Sir Alfred thought that 
the oreation of this chain of laboratories in so short 
a time and the organisation it haa involved are fine 
achievements which provide young Indian scientists 
with the means to show their mettle. He has faith 
in India’s young scientists and technologists and 
believes that, with initiative and integrity, patience 
and persistence, they will do work in these institutes 
which will make them a worthy memorial to 
India’s great public servant, the, late Sir Shanti 
Bhatnagar. 


Sclentific Research at South African Universities 


A THIRD volume ofthe “Register of Current 
Scientific Research at South African Universities” 
has now been issued, covering research carried out 
in 1954 (pp. 262. Pretoria: Library and Information 
Division, Council for Scientific and Industrial 
Research, 1954). The entres are arranged alpha- 
betically by university departments under their 
English names; but subject and description are 
given in the language in which the information was 
received: in future, ib is posed to supply an 
English translation of the subject where that is sub- 
mitted in Afrikaans. There is no index; but a list of 
contents and & few cross-references afford reasonable 
safeguards against any particular research being 
overlooked, and even a comprehensive index could 
scarcely eliminate the need for a careful examination 
of the entries in any broad field. 


Plant List of North-West Europe 


Unpze the editorship of the Lund Botanical 
Society, comprehensive lsts are being prepared of 
the planta of. north-west Europe, inoludig those of 
rode. Norway, Denmark, East Fennoscandia, 
Iceland and the Faeroes. In these lista, all species 
are given point values indicating their rareness 
within the area of the list, and their oocurrenoe in 
the different countries is indicated by ‘country signs’. 
Introduced species of diverse kinds are distinguished 
from the native ones by different types. The main 


protected by law registers. The present volume 
on vascular planta hag bean by' Nils Hylander 
(15 Swedish kroner). A similar list of mosses, algae 
and lichens (by H. Weimarok, T. Levring and H. 
Magnusson, respectively) was issued in 1936-37. 


Audio-Frequency Power Measurements 

Tma eighth in the serios of ‘Notes on Applied 
Science” prepared by the National Physical Labor- 
atory, Teddington, is a brief pamphlet dealing with 
"Audio-Frequenoy Power Measurements” (pp. 16. 
London: H.M.8.O., 1954; Is. net). The concept of 
electrical power and ite measurement is introduced 
by a theoretical consideration of a simple two- 
terminal load carrying a d.o. current and having 
negligible leakage between it and its surroundings ; 
and the basio principles of power measurements m 
an a.c. system free of coupling are outlined before 
describing in detail the theory of operation of_the 
three modern types of wattmeter. It is stated that 
on theoretical grounds the eleotrodynamio type of 
instrument ia the least suitable for the higher audio- 
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frequencies. It is generally superior, however, to the 
electrostatic or thermal types for speed of response, 
constancy of calibration, ture coefficient and 
other qualities, so that considerable effort has been 
made by designers to overcome ita limitations at the 
higher and the useful frequency-range 
may yet be extended above 10 ko./s. to 20 ko.[s. 
Many useful practical details of the design and use 
of the instruments are interspersed with the theory, 
and the advantages and accuracy of the various 
types are indicated. Electrostatic and  eleotro- 
magnetic coupling effeota are discussed briefly in one 
section, and the pamphlet oonoludee with a few 
remarks about three-phase power measurements. 


Science Progress 


Tum latest number of Sotence Progress (43 ; July 
1955) is once more a combination of interesting 
articles on various aspects of science, shorter descrip- 
tions of recent advances in astronomy, ysics, 
meteorology, organic chemistry, geology and botany, 
some notes on researches and items of interest to 
scientific workers and the usual com and 
valuable list of book reviews. The articles, include 
one on animal communication and the origin ,of 
human language by Prof. J. B. 8. Haldane, statistical 

yauc and its problems by Prof. C. Domb, aromatic 

ogenation by Prof. P. W. Roberteon, and one by 
Dr. A. G. Lowndes on the use of the Wolf Rock 
Ds a ets a ere eer omer es 
the English Channel 


Recent Earthquakes 


Dusrie May—July the greatest deren yas (mag- 
nitude 71) occurred on May 30 in the Volcano Islands 


(lat. 244° N., long. 1424? E.), and seven other earth- 
quakes caused damage. The most extensive damage 
was on July 20 at Ootacachi in Northern Ecuador ; 
on July 16 moderate damage was done in the Aigean 
on Samos and at Soke in Turkey, where about five 
hundred houses were totally or partially wrecked, 
four people killed and twenty others injured. Minor 
was done on May 7 in California, May 11 in 
r, May 21 in Samos, May 22 in Austria, and 
June 5 in Algeria. In Europe, were felt 
in Switzerland (May 2 and 22, and June 16, 17 and 
26), Germany (May 12, June 26 and July 2), France 
(May 12), Norway (June 3) and Spain (June 4). The 
epicentre of the German earth tremors was in the 
Onstmettingen-Pfeffüngen-Tailfngen triangle, and 
they were felt with scale 5 (Modified Mercalli) on June 
26 and scale 4 on July 2. The epicentre of the Nor- 
wegian earth tremor on June 8 was near Bognefjord. 
arise bus the Orleansville (Algeria) earthquake 
ve oontin and earthquakes have been 
mure Ga Meee dale 
earth: oocurred in the north 
8064? N., long. 70° E.) with magni 
Beli or fons dere e Da Gace ton wae 00 Ks 
for an earthquake on May 11 with epicentre at lat. 
7° 8., long. 1234? E., in the Banda Bea; and an 
earthquake with depth of focus 650 km. occurred on 
June 11 with epicentre at lat. 161? 8., long. 179° W., 
near the Fiji Islands. 
Courses In Radiological Physics and Health Physics 
at the University of Chicago 
THe University of hes approved of two 
new courses leading to the . degree in radiological 
physics or in health physics, both degrees being 
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awarded {by the Department of Bevel. 
courses are full-time and last two years, ioana 
of which is spent half on academic work and half in 
service in the t ab & nominal rate of pay. 
The work incl physiology, biochemistry, bio- 
physica, anatomy, toxicology and radiological physics. 
Before they can be accepted, students must have 
completed the equivalent of the University of 
Chicago B.8. degree in physics. The courses will 
commence this autumn. Further information can be 
obtained from Prof. Lester 8. 8 t of 
eee University of Chicago, 950 East 58th 
rests CaaS 87, Ill. 


Biological Aspects of the Transmission of Disease 
A BYMPOSIUM is being by the Institute of 

Biology on ‘Biological Aspects of the Transmission 

of Disease", to be held at the London School of 


Hygiene and ical Medicine during September 20— 
October 1. 8 will be drawn from all flelds of 
biology concerned with disease tranamission—bac- 


teriology, virology, parasitol and plant pathol og 
The papers are being in sessions, not by 
organiam transmitted, but by the method of trans- 
mission, that is, passive, direct, or indirect. In order 
that there can be a useful discussion, preprints will 
be available before the meeting for those intendmg 
to be present. for the symposium 
are available from the Institute of Biology, 
Tavistock House South, Tavistock Square, London, 
W.O.1. 


Announcements 

Tum British Society of Rheology is holding & 
symposium on ‘Surface Rheology” at the Washington 
Singer Laboratories, University College, Exeter, 

ing Be 22-24. In the evening of Septem- 
ber 23 the Society will hold ita annual general 
meeting. Further information oan be obtained from 
the honarary secretary, Dr. P. Feltham, The Univer- 
sity, Leeds 2. 

Tz Industrial Section of the Royal Microscopical 
Society is organizing a symposium and exhibition 
under the title “Fibre Microscopy”, to be held on 
November 16 at the rooms of the British Pharma- 
ceutical Society, Bloomsbury Square, London, W.C.1. 
The papers and exhibita will include work with both 
the optical and electron microscope, and will be con- 
cerned with a large variety of fibres. Further 
information can be obtained from the Society at 
Tavistock House South, Tavistock Square, London, 
W.O.1. 


Tue eleventh Britiah Commonwealth and Empire 
Lecture of the Royal Aeronautical Booiety will be 
given by Dr. J. J. Green at 6 p.m. on October 6 at 
the Royal Institution, 21 Albemarle Street, London, 
W.1. Dr. Green, who is the representative on the 
Canadian Joint Staff in Washington of the Canadian 
Defence Board, will speak on "'The Growth of 
Aeronautical Research in Canade during the 
Post-War Decade”. He was the first president of 
the Canadian Aeronautical Institute, founded in 
1954 Further mformation can be obtained from 
the Secretary of the Society at 4 Hamilton Place, 
London, W.1. 


Wa regret that the obituary notice of Prof. G. F. 
Shirras in Nature of August 27, p. 376, was unsigned ; 
it was written by Dr. John Murray, formerly principal 
of University College, Exeter. 
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.THE WORLD HEALTH ORGANIZATION 


(J EWED against the background of ite basio 
functions and long-term objectives, the 
made by the World Hoalth tion m 1954 
should. be measured less by any particular achieve- 
ment than by the development of a general attitude 
which, aa & result of six years experience, most of ita 
members seem to be taking towards it (Official 
Records of the World Health Organization, No. 59). 
In all perte of the world there has been a better 
understanding of the real purposes pursued by the 
Organization. This evolution is clearly reflected by the 
nature of the aasistance the World Health Organiza- 
tion is asked to provide: there is a definite trend 
away from requesta for supplies and equipment 
towards requests for technical advice on virtually all 
aspects of public health, Authorities in many 
countries now realize that, to be truly effective, the 
resources of the World Health Organization should 
be utilized not so much for the temporary alleviation 
of their problems as for the ing of the 
permanent foundations of their health services. 
The most enoouraging aspect of the 
reoeived by the Organization in 1954 is the i 
shown by many countries to obtam help in working 
out long-term plans for the progressive and orderly 
development of their public health services. The 
wing attachment of States uf the United 
ations to the idea of international co-operation is 
demonstrated by the great number of inter-country 
and inter-regional projects. It is also reflected in the 
continued interest ahown by countries in the Organ- 
ization’s efforts to oo-ardinate on a regional basis 
activities carried out on & national level. These 


methods are being effectively applied in all arees 


and in prasti all aspects of the Organization’s 
work; during 1954, they were used in jecta for 
the development of training facilities, for the axchange 
of scientific information, and also for the control of 
communicable diseases and their vectors. 

A few examples will indicate the very important 
part such regional projects played in the total pro- 
gramme of the World Health ization during 1054. 

In the field of education, the Inter-American 
Centre of Biostatistics in Chile 1s making & valuable 
contribution to the improvement of vital and health 
statistioa of all Latin American countries by traming 
technical el for the various statistical ser- 
vices. creation ab Alexandria of a regional 
college of nursing is expected to go a long way 
towards raising the standards of nursing and nursing 
education in the countries of the eastern Medrter- 
ranean. Countries in Europe took advantage of the 
advanced training course for waterworks engineers, 
held in Belgium and the Netherlands, which was 
attended by engineers from eleven countries. 

To exchange scientific information, an important 
seminar was organized in Wellington (New Zealand), 
at whioh thirty-seven participante, from twenty-one 
countries of the western Paciflo, south-east Asia and 
eastern Mediterranean regions, discussed problema 
relating to dental health. The conference on African 
onchocerciasis, convened at  Leopoldvile and 
attended by some thirty experte from three regiona, 
yielded valuable information for national and 
ce eee ee Rodi toata i 
seminar held in Venezuela proved most effective in 
promoting inter-American oo-operation in the field of 


sanitation and in integrating public-health engineer- 
ing activities into the health programmes of 
the countries concern 

An outstanding example of the role being taken 
by the Organization in the regional co-ordination of 
national i against sSpeoiflo diseases ia the 
combined effort to be made towards the eradication of 
malaria from the Americas as a whole. This campaign 
is to be based on the malarie-oontrol work already being 
done by indrvidual countries in that region, and on two 
inter-country programmes assisted by the Organization, 
one for the Carıbbeans and one for Central America. 

The second Aman malaria conference, attended by 
representatives from fifteen countries of south-east 
Asia and the western Pacific, which took place in 
the Philippines in November 1954, oan be considered 
aa a preliminary step in organizing an inter-regional 
by ional Office for South-East Asia between 
health authorities of Thailand and of Indonesia are 
undoubtedly of help to the two countries in their 
great efforts to bring yaws under control. , 

There are many examples in the 1954 report of the 
part the Organization is playing m promoting and 
especially in co-ordmating essential research work 
gomg on in various countries. There is the testing 
of sorption of non-volatile insecticides by certam 
types of mud wall, carried out by seven instrtutes in 
the Americas, Agia and Europe, and co-ordinated by 
the Organization. There is also the programme 
started by the Org&nirstion to ensure boration 
among leading experte responsible for fleld epidernio- 
logy studies of trachoma and associated conjunc- 
tivitises in different areas of the world. A meeting 


Irag, Syria, Turkey and 
Iran for a useful exchange of information on the 
epidemiology of sylvatic plague. Arrangements 
were also mitiated for the exchange of scientific 
workers between the Nutrition Research Unit in 
Kampala, the national laboratories of the Indian 
Council of Medical Research, and the Institute of 
Nutrition of Central America and Panama. 

The overwhelming mmportance of environmental 
sanitation for the health programme of the great 
majority of Member States is emphasized in the report. 

In addition to the advisory services in this field 
given during 1954 to a number of countries, pre- 
liminary studies were begun with the view of 
developing international standards for the quality of 
drinking-water on the basis of information reoerved 
from about seventy countries. At the same time, the 
preparation of material relating to rural water sup- 
plies and excrete dispogal continued, and it is hoped 
that this material will contribute to the improvement 
of sanitary conditions in the rural areas w. more 
than three-quarters of the world’s population live. 

The scaroity of qualified personnel in the fleld of 
sanitation remains acute, and the highest priority is 
being given +o the training of sanitary engineers and 
related personnel. 

ining and education were at tbe very oore of the 
efforts made by the Organization to assist countries 
to meet the many health needs of mothers and 
children, especially m rural areas. Internatjonal teams, 
working side bym with national counterpart staff 
in twenty countries during the year, were principally 
engaged in training activities. 
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RESEARCH COUNCIL OF ALBERTA 


KEPORT FOR 1954 


HE thirty-fifth annual report of the Research 
Council of Alberta* outlines the work of the 
Council for 1954, & year in which the geological 
research programme was enlarged to meet an 
increasing demand for basic Eeclegisat information, 
and increased effort was p on natural gas 
research. The construction of the Council’s building 
was commenced; with its completion most of the 
scientiflc work will be consolidated under one roof, 
and more specialized testing and investigational work 
on behalf of industry will also be possible. The 
of more fundamental research on ooal, 
initiated in 1958 with the object of advancing the 
knowledge of the constitution and behaviour of coal, 
was continued ; an extended survey of the colloidal 
structure of typical Alberta coals by means of heat- 
of-wetting measurements was virtually completed 
and has confirmed the existence of a catenary type 
of relation between accessible inner surface and coal 
rank. Moretletailed measurements have been made of 
the sorption of oxygen by coal at — 25° to — 40°C. 
and considerable was made in studies of 
the effect of an ultrasonic fleld on the solubility of 
coal in such solvents as methyl alcohol. Laboratory 
studies of the low- carbonization of 
Alberta coals indicate the possibility of modifying 
profoundly the course of carbonization by means of 
cracking catalysta, and studies have also. been made 
on the followmg topics: the constitution of humic 
acids derived from coal and of the humic acid content 
of low-grade Alberta coala; techniques for concen- 
nos das from shales and various kinds of coal 
with the view of cataloguing plant microfoesils of the 
uppermoeb Cretaceous and lowermost Tertiary forma- 
tions of central Alberta; the suppreesion of suríaoe 
dust on bituminous coal briquettes ; the grindability 
of sub-bituminous coals. 

In the work on petroleum, the study of trace 
metals (particularly vanadium, nickel and iran) in 
crude oils was extended to melude oils from other 
oil horizons of the Western plains, and more recently 
to include magnesium, since the occurrence of . mag- 


presence of chlorophyll in the living material from 
which the crude are formed. Determinations of 
sulphur in these orude oils indicate no close relation 
between the sulphur content of a crude oil and its 
trace-metals content. A study of the settling charac- 
teristios of solid perticles in emulsions of water in 
heavy oils showed that the presence of water retarded 
appreciably the settling characteristics of solid 
peng Certain ‘heavy oil’ fractions appear to 
ve special merit as a briquette binder and for 
ing metallurgical coke, and attempts were also 
ing made to i arit the sulphur compounds 
present in ‘heavy ' from Athabasca oil-sands. 
The research programme on natural gas has 
included the oonstruction of a new furnace for 
studies on the formation of carbon black, and work 
on the partial oxidation of n-butane continued. A 
complete section of the McMurray oil-aands formation 
has been examined for oil saturation, grain-size 
distribution and heavy minerals analysis, and a 
Pleistooene research and survey programme initiated 


in the Coronation district. Mi ical analyses of a 
* Research Coune!l of Alberta. -Ath Annual Report, 1054. 
Report No. 9.) Pp. 47. (Hdmonton : Counall of Alberta, 
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number of clays from south-western and west-central 
Alberta were completed, and clay research wes 


extended to molude the w formation. 

The Council’s part ae the tera Soil Survey, a 
jomt effort with the Dominion i tal Farms 
Service and the University, included a reconnaissance 
survey of about eight hundred thousand screa, and 
an exploratory survey of four hundred thousand 
acres in the Grande Prairie and Beaverlodge areas. 
Despite exceptionally heavy rainfall, irrigation 
research in the Youngstown area showed beneficial 
effects from irrigation in relation to certain soil 
amendments and cultural practices, while the sub- 
are proving of value in soil surveys and irrigation 
research as well as in geological studies on clays and 
other non-metallic mineral deposita. Laboratory 
results in the Highway Research programme indicate 
that the chrome—lignin gel is as effective in reducing 
frost heaving as the in lignosol, and may be more 
affective provided it is properly dispersed in the soil. 

The Biological Cycles project shows that the ten- 
year cycle is now at what is assumed to be ita com- 

lete ebb, with signs of recovery in places. In the 
Derertchant of Animal Science at the University, 
the Council sponsored investigations of the factors 
affecting the percentage hatch of turkey eggs and of 
methods of improving the quality and yield of grass 
silage. Solar ultra-violet radiation measurements 
were continued, and an Advisory Committee on 
Industrial Pollution was constituted to provide tech- 
nical guidance at an early stage in Alberte's industrial 
development in the hope of avoiding difficulties now 
encountered in older industrial regions. The com- 
mittee appointed to study the fluoridation of public 
water supplies has now reported. At the end of the 
Council's report the usual list of publications is 
appended. 


THEORY OF ADHESION 


oe ee 
empirical side of adhesion and adhesives is more 
rapid and even spectacular than on the theoretical ; 
but, whether this is so or not, the fact remains that, 
in the fleld of production engineering and in other 
directions, rapid advance has been recorded, especially 
during the past year or two, some of the most remark- 
able resulte being achieved in aircraft design and 
manufacture. A detailed description of the purely 
practical application of adhesives to aircraft pro- 
duction is given by Mr. George Epstein, of the Aero- 
physics Department, North American Aviation, Inc., 
in his book, ‘The Adhesive Bonding of Metal" (New 
York: Reinhold, 1954), and, in læser detail, in his 
contribution to the Basio Materials Conference, held 
in Chi in May 19541. 

Be contributions have recently been made to 
adhesion theory by workers in France, Germany and 
the U.8.8.R. By way of introduction to these, 
referenoe should perhaps be made to the interesting 
chapter by A. J. Staverman on molecular forces in 
relation to adhesion which is published m the book 
by de Bruyne and Houwink on ‘Adhesion and 
Adhesives’? (1051). This chapter deals at same 
length with the molecular aspects, to which attention 
hitherto has been mainly directed, i ing different 
kinds of molecular forces and the signi oe of 
molecule size, polarity, eto., in connexion with both 
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cohesion and adhesion. It is rightly concluded that 
much yet remains to be done before we have a 
complete understanding of the nature of adhesion 
based on molecular characteristics. 

J. Remond? includes a discussion of the problem 
of adhesion ( ) and endeavours to elucidate its 
scientific foundations. In his view, these are to be 
found entirely in the inter-atomio or inter-molecular 
forces’ which account for both the cohesion within 
matter itself and for ite adhesion, to another body. 
These forces have a common origin, are of an electrical 
kind, and are to-day divided mto primary and 
secondary. It has been realized for some time that 
the electrical agpeote, or in other words, molecular 
polarity, are of fundamental i ; but as 
will be geen later in this article recent Russian 
ideas on the subject are considered, a new electrical 
i lage Must betwen cheatin sul edition 


This has been stated elaewhere in another form : any 
adhesion theory which attempts to correlate thermo- 
dynamio factors, electrical factors, or mole- 
cular structure factors with the observed strength of 
an adhesive joint is, in effect, providing a theory of 
the of solids—oohesion—in terms of these 
factors. i 
remember that the adhesive bond may sometimes be 
stronger than that of cohesion—for example, where 
the saasembly breaks down, not at the adhesive joint 
but by fracture within one or other of the 
joined. One has to note, also, at least two kinds of 
adhesive fracture: where the adhesive film ‘tears 
o pne ee ou E 
where the film itself splits into separate lamme 
Reverting to Remond’s division into primary and 


‘their greater importance 
of saturation and of valency. The special 
case of carbon is briefly considered by Remond, in 
the formation of monomerio molecular chains. The 


necessary 
Cue cee QUIM as M AEN Nod 
Ecl) s (a De oiea M wood COLI) nee 


(BS discho 
Sedat} at Leverkusen. For the latter, Dr. H. 
Bonne is in charge of developmente, and in reporting 
more particularly on work with dry (or pressure- 
sensitive) adhesives he has included some in 
notes on molecular structure in relation to adhesion’. 
Here again, cohesion and adhesion are both included 
in what presumably must be & wide interpretation 
of the German term Klebfdhigket, or glutebility. 
Undoubtedly, the old-fashioned term ‘gtue’, which m 


entered the adhesives field ; but it is perhe 
“unusual to extend it so far as to include 
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Dr. Sonne deels with high-molecular materials 
with side-valencies, in which a dispersion effect may 
be involved, or a disturbance, through chemioal 
Dou eee ee Os 

electron system; also, dipole effects of polar mole- 
cules may be involved (that is, an electrical moment). 
An scounulation of polar groupe, as in long-chain 
molecules, must inarease the total 
moment, and therefore also the outwardly acting 
forces. in the ne nel pecia (GER) chee ome 
polar system of high symmetry but of low dispersion 
effect and relatively small outward force. But the 


tribution which affects inductively the whole mole- 
cule ; and this becomes more marked with increasing 
length of chain and number of side-groupe, as in 
high-polymer compounds. Dr. Sonne draws the 
interesting distinction that ''the dispersion forces of 
the main cham affect chiefly cohesion, while the 
i forces of the side-chains are chiefly related to 

ion”. Thus, these side-chains act as innumer- 


adhesives, 

are no doubt to be preferred—for example, those of 
the polytvobutylene (Oppanol B) and natural rubber 
type—as may be deduced from a consideration of 
their structural formule. Others that may be included 
in this category are hat hola COOR— aide- 
groups), polyvinyl ghee (D cH), polyvinyl 
chloride, polystyrol, dons ose es All these 
materials have adhesive properties, actual or poten- 
tial, but the relevant conditions and relations vary 
considerably, and are somewhat complex. Polymer- 
izate of this kind ahnost invariably form isomeric 
mixtures, with chain structures of widely varying 
length and side-group. It is to be observed that 


power 

that, with Buna rubbers for example, 

having lower adhesive powers than natural rubber, 
mixed polymerizates have been formed that should 
be of considerable interest in thia connexion. Both 
the natural and synthetic rubber types, as regards 
the double bonds therein, have unique properties 
and failings. They are sensitive to the aotion of 


1689—40, under the heading, 


cal Society i i 
M Bag. Nows of Apr 18, "m 
it stick 1"). The included 


and the significance of the absolute rate theory in oon- 
nexion with adhesion, by Marahall R. Hatfield (8M— 
Minnesota Min. and Mfg. Oo.); the measurement of 
addition to i 


in this respect, by E. W. MoGuineea (Genet Electr 
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Co.) ; new tool for study of structural bond break- 
down, with special reference to metal/metal bonds, 
by 8. M. Skinner (Case Institute of Technology) ; 
new apparatus for ing adhesive bond strengths, 
provisi called the ometer’, by W. K. 
Asbeck (Carbide and Carbon Corporation). 

An important contribution from the U.S.B.R. to 
the theory of adhesion, including claims for a new 


electrical , ig to be found in a fairly long 
article by B. V. in*, based. on his own extensive 


research and that of other Soviet soientista. He 
observes that this subject, despite ite wide and 
increasingly varied practical importance, has been 

on the theoretical side. In the case of 
protective coatings and adhesive films, it used to 
be considered fairly obvious that the adhesive forces 
were of a molecular or chemical nature, in which the 
surfaces joined took part; but “this did not a 
consistent with actual measurements of the forces 
needed to tear away a film under conditions that did 
not greatly affect the strength of the film itself. 
These forces might be as much as 10* or even more 
ergs/cm.*, according to the speed of tear, and this 
exceeds by many times that required for breaking 
chemical or molecular bonds. It is necessary here to 
consider algo the number of molecules or chemical 
bonds per unit surface (one must note, too, many 
cases of apparent chemical bonding, as in that of 
rubber to steel by vuloanization). 

Ag an aid to solution, the author thinks secondary 
phenomena often noted in flm removal-may be 
invoked, such as luminescence and crackling, that 
indicate electrical On this basis, the 
Soviet workers claim to have founded their new 
electrical theory, briefly as follows: on contact of 
any two bodies, conductors or not, as already known, 
two electrical layers form at the interface, positive 
and negative; with some difference of potentials 
through transfer of charge from one phase to the 
other, and expenditure of work against electrical 
forces in the interface, as in a condenser, this difference 
may be a fraction of a volt to several volta. 

If tear-away is gufficiently rapid and does not 
involve also cohesion (integrity of film itself), there 
should be separation at identical pointe of the outer 
zones of both electrical layers. Differences of poten- 
tials between these will depend on distance of 
separation, and be limited by discharge possibilities. 
The author here discusses at some length variations 
in according to pressure of ambient gas (p), 
the idity of the laws of gaseous di 
including Paschen'a—and other factors including 
ionization. If the discharge gap (h) or potential (V) 
is known, the followmg formula gives the work 
expended, (A): A = Inot/k = oV/2, where a is the 


According to under the action of inten- 
sive forces of ical attraction the electrons torn 
impinge on the ite surface, dislodging therefrom 
positively ions and also photons. There 18 
movement towards the surface. Under the impact 
new secondary electrons are dislodged, and if the 
number of these exceeds that of the first the electrons 
mtp y eee to discharge. This may be further 

icated in that impacta of positive ions may 
idus E A AS eE ESA 
emission of negative ions and also a photo-effeot. 
But the general mechanism and nature of the dis- 
charge are obviously not changed as & result of this. 
It is emphasized that, with a spark-over vacuum, 
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the ai or value of the;gap, but not that of 
the discharge potential, ds on the density of 
the charges of the double ical layer. 


In regard to the above formula, it has been shown 
that, choosing a definite value for density of electric 
charge, and using values of the potential V directly 
observable in the discharge tube under different gas 
pressures (including those in which discharge proceeds 
without participation of the gas iteelf), 


flm (A) and in sooord with experiment—how this 
value ought to change with changes in pressure an 
nature of ambient gas. Thus, by selecting the right 
value for density of charge of the double layer, 

with experimental resulta can be obtamed 
both under ordinary atmospheric oonditions and 
under those of widely varying gas pressures. It is 
therefore claimed that the new theory, as regards 
agreement with experiment, has decisive advantages 
over the conventional theory that takes little acoount 
of 

Pho Dow neat includes also an explanation of 
the experimentally found values of work dane—up 
to 10° ergs/om." or even more. In such cases, charge 
densities are obtained corresponding to & potential 
jump of not more than one volt; and this is only 
exoeeded during the tear-away without discharge, 
when the voltage may be up to 10 kV. or more at 
discharge, according to charge density and pressure 
of ambient gas. Other evidence of the validity of the 
new electric theory is claimed by Deryagin to have 
been found in the observation pe bp du of 
speed and energy of electrons emi ing tear- 
away of films in vacuum from metallic and non- 
metallo backing: He describes a method of observa- 
tion, using & photographic film, an absorbent screen 
of thin foil or mica sheet for maximum speeds, and 
& magnetio fleld for determining deflexion. It was 
found, in agreement with theory, that intensity and 
energy of emission inoreaged with speed of tear-away, 
and charges of 10 or more kV. are mentioned. They 
are of such magnitude that the work expenditure 
may be attributed mainly to overcoming these 
electrical forces. 

Deryagin acknowledges, however, that this method 
of measuring electron speeds cannot be said to 
have a high degree of accuracy. Thus, without 

contradicting these measurements, 1t may 
be suggested that same part of the work, say 80-40 
per cent, may be devoted to something else, such 
as deformation of the film during removal, with 
posable evolution of heat. But Deryagin is satisfied 
that these objections have little or no besio signi- 
filcance, and he produces lengthy arguments in 
support. He is quite certam that, compared with 
the electrical component, the molecular component 


Se ee 

t is easy to explain the effect of tion of 
dipole molecules on adhesion, as these form an 
oriented dipole molecular layer and may ean 
modify the value of the potential j . Bome cases 
ar dk modification have been Sadoi by A. N. 
Frumkin. Various considerations lead to the view 
that the effect is indirect, and may either increase or 
reduce adhesive power—as appears to be confirmed 
by experiment. Chemical interaction sometimes 
doubtleas plays an important part, and the example 
of rubber-to-metel through vulcanization is again 
cited. But this by no means belittlee or invalidates 
the new electrical theory. As already stated, the 
work expended on tear-off of film is usually much 
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greater than that needed to break the chemical 
- bonds. Mechanical fracture of the diamond illus- 
trates fhe absurdity of opposing chemical to mech- 
anical and electrical factors. Reference is made to 
some Russian work on the electron theory of chemical 
affinity and of atom adsorption in crystal lattices. 

Similar reasoning may be applied in passing from 
surface adsorption to contact of a film with sohd 
bodies, where the film contains mainly a polymer m 
solution—as is mostly the case with coating or 
adhesive films. The active atoms or groups in the 
film may enter into electronochemical union, accom- 
panied by transfer of electrons from one phase to 
the other, obviously leading to formation of the 
double eleotrio layer. 

A possible objection to the new theory is to be 
found in the query: Why, in adhesive breakdown 
(delamification), is the double eleotrio layer split up, 
though having.in many cases the nature of & strong 
chemical bond, while there is little or no ooheeive 
break along a line, probably of less or even of least 
resistance ? Deryagin’s reply is not very clear. He 
thinks that the prmorple or rule under which break- 
down should oocur along & line of least resistance is 
ambiguous and generally futile until & satisfactory 
meesure of resistance is agreed. This line may vary, 
for example, with changes in speed of load appli- 
oation. If we consider splitting along a surface, in 
stages, and the measure of resistance is taken to be 
the specific work expended in tear-off, the principle 
of least resistance completely loses validity. This is 
discussed somewhat vaguely by Deryagin, and at 
length, including non-adhesive examples. In any 
event, it necessary to develop the theory 
somewhat: farther to combination of charge 
density in the double layer with the nature of fumo- 
Suns grona bi fhocadhes vé, the Treno thore GF 
between these struptural elements of the adhesive 
and the surfaces to be joined. 

Another a to the problem of the origm of 
the electri e layer, though possibly more 
limited, is to be found in studying the contact of a 

polymer film with metal. This is considered in con- 
pee on wil olesiron ralar with the prodastion of 
electron gas in the metal. In a vacuum suoh a 
transfer is only posible at high temperatures, such 
as those of thermo-emission or photo-effect. The 


formation and diffusion of the electron oloud and its 


results are also considered. 

Referring to work in the United States by Skinner 
and colleagues’, Deryagin considers that their theory 
of formation of an electrical double layer contains quite 
& few errors ''and is probably only of ibetive inter- 
est” ; Skinner st. al do not cite any of the Soviet work 
an this electrical theory of adhemon, and he claims that 
they have ignored the fundamental difference between 
simultaneous and gradual disturbance or fracture of 
contact over the whole area. There is no doubt, he 
continues, that the research already begun on the 
nature of film adhesion merita wider development, 
especially if this includes the realty practical evalua- 
tion of adhesives in different fields of Soviet economy. 
It is very important to establish closer contact with 
oS ee T T 
.on new adhesive formulations and uses, 
those particularly ee i aia oS ac 
scientific theory of adhesion. 

Of special interest here is the so-called auto- 
conglomeration or self-adheeion (using terminology 
suggested by I. L Zhukov) as observed in bringing 
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into contact two identical strips of polymer, such as 
rubber. ir eeruée shove Ma is NOE Ce" 
such double-folded strips inóreasee nob only 
with the speed of tear-off, but also with the duration 
of previous contact and amount of pressure. Such 
auto-adhesion, of course, is greatly affected by tem- 
conditions. All these various gare 
that between the structure of the 
hane an thr lang have bon and hy Aiea 
workers—for example, Voyutakii, Krotova, Deryagin 
and others—who have suggested that the phenomena 
Gf kel @iNGeIpE: to & large extent aro determined by 
intra-molecular thermal movement, forming the 
basis of polymer elasticity and leading, with contact 
of two polymer surfaces, to mutual mterweaving and 
diffusion of their chains. 

Thus, the surface of separation initially retamed 
on bringing into contact two homogeneous polymers 
gradually disappears, and instead of two layers of 
polymer only one existe. Separation or tear now 
proceeds elsewhere, and the work involved is typioal 
of the oohesion of the material. It is difficult to 

the macroscopic process, of gradual increase 
of true surface of contact of two materials, from the 
molecular meohaniam of diffusion and interlocking 
of polymer chains. ble ee oa 
contact will be considerably less than the 
nominal. Biles Sag T att ee ae 
of the polymer, the true area of contact will morease 
—with a tendency to approach the nominal. Since 
relaxation and plastic flow in polymers in turn are 
connected with deformation of macromolecular 
chains, it is difficult strictly to separate the two mech- 
anisms—moleoular coalescence and plastic flow in 
the contact zones, Further experimental research is 
necessary, including study of other flelds of adhesion 
phenomena which, in the course of this review, 
cannot be considered here. W. G. Casa 
! Adhesives and Resins (Jan. and March, 1955). 
* Reo. Produits Ckim., W7, 460 (1054); 88, 70 (1955). 


* Kunnista, 44 (0), 385 (1054). 
Wero A8 TIST s Summarised also in Heeearok (Fob., 


+J. App. Phys. (May, 1958). 


JOINT ESTABLISHMENT FOR 
NUCLEAR ENERGY RESEARCH 
REPORT FOR 1953—54 


HE third annual report of the Joint Establish- 

ment for Nuclear Energy Research, which has 
recently been issued", contains details of the activities 
of the Esteblishment during.the year ending June 80, 
1954. The Establishment, which is located a+ Kjeller 
in Norway, is si rays jointly by The Nether 
and Norway is direoted by Mr. Gunnar Rardars. 
The experimental equipment includes a 300-kW. 
heavy-water-moderated,  n&tural-uranium reactor, 
Joint Establishment Experimental Pile (JHEP), 
which has been in continuous operation during the 
year, though four of the uranium rods were found to 
be defective and had to be replaced. An additional 
rod, bringing the total up to sixty-five, was required 
in order to compensate for the heavier load of 
isotopes. New equipment installed during the year 


included a tio arrangement for removing 
isotopes qui from the reactor and a mechanical 
* Joint Hatablishmeni for Nuclear Energy Research. Third 


Annual 
1953—54. 1H 4-28. ,near Lillestram : Joint Hetab- 
Report, ee Pp. (Kjoler, MAD 
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master-slave manipulator for remote handling of 

radioactive material. 

Tas dign of em erint power ate in 
natural uranium are to be 


general has now reached an advanced stage, 
&ndlreoent work has been concentrated on the design 
of the natural-uranium fuel elements. The reactor 


will provide hot heavy-water 
steam. ion in & boiler connected to a con- 

ventional of turbo 
In Novem 1958 an extension to the building 
ee E E ee and the physics, 
and electronics laboratories and the offices 


building to house the engineering 
and the Reactor Physica b. 
Work in the i has been 


divided between service tasks for other departments 
and the study on a laboratory scale of the chemistry 


of uranium and plutonium, particularly in order to 
ars S Dunt Pach copes of Gisealving to ten 
tons of uranium rods & year, i ing the 
separation of plutonium and the ing of the 
uranium metel. A ‘hot’ uranium was dissolved 
im concentrated nitric acid in an all- appara 


bug, 
carried out by remote control 
water wall. The solution “ob- 


is, by reduction and fluorination of uranium tetra- 
oxide, and the states that uranium of a fair 
degree of purity been obtained. Although the 
Sal levers tiry dn wil: lee conseto 

some of the metallographic 
and studies of the de- 
temperatures have been 
Monta camis tbe cR end Gio D ET 
uranium and aluminium at 200° O. and higher tem- 
peratures are other problems which have engaged the 
attention of the metallurgical group. 

The production of isotopes has greatly increased, 
and the number of radioisotope shipments, 
335, is more than double that for 1952-53 ; 85 per 
cent of these 


PR e cag interest are, or will 

, available. No increase in the number of 
isotopes imported for distribution im Norway is 
repórted. Eighty-four shipments were received from 
Great Britain, ane from the United States and one 


i isotopes 
carried out by the sate, Mes 
year are described in some in the report. 

are concerned with the transport of materials in 
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rotary cement kilns, the loes of catalyst material in 
the industrial production of nitric acid, and the wear 
of ball 

The sections of the report devoted to the activities 


tion of the simple 
mechanical monochromator for neutrons used at tho 
Establishment, the resulta di ee reins CE 
rate of fission cross-section of uranium-235 and (n,a) 
cross-section of boron as a function of neutron 

energy, and the neutron diffractometer used for 
crystal structure analysis are some of the topice dis- 
Mages pale aede The critical factors of various 

reactor were studied by the Reactor Physics 
Group ; problems considered were 
properties of concrete, the effect of prompt an 
delayed +-emission on the reactivity of the Pile and 
the rate of plutonium production in heavy-water 
reactors. 


The report concludes with a list of the Establish- 
ment's reporta and publications issued during the 
year, details of the staff of the various departments, 
and an abstract of the financial accounta for the 
period under review. 


THE PHYSICAL SOCIETY 
REPORT FOR 1954 


HE report of the Council of the Physical Society 
for the year ending December 31, 1954, together 
with the report of the honorary treasurer and the 
annual accounts and belance sheet, were presented to 
nbus c don ee ee 
London, on May 1l, and pag aa 


i ysios whioh 
illustrate the very advanced state of to-day, 
and then dealt with some of the problems, for 


le, the growing of science teachers in 
schools and the tendency to extreme specialization, 
which the expansion of research in physics has 


the year the student 
by spprox- 
imately a quarter to 279, and the total 
fell to 2,04 with a nab decrease of eighty-four, There 
was a small balance of inoome over expenditure; 
but the financial position at the end of 1954 was 
markedly lees favourable than at the end of 1953, 
the deterioration being attributed, in particular, to a 
decrease in the income from the annual exhibition of 
scientific instruments and to the absence, in 1054, of 
a grant-in-aid in respect of the Society’s publications. 
It is true that the oost of the Society’s publications, 
including its commitment in respect of Sotence 
Abstracts, was almost balanced by the moome from 
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sales; but the total cost of the Society’s activities 
continues to rise and gives causo for considerable 
anxiety. 

Five science meetings were held in London 
1954, including the summer meeting on July 7, 9 
and 12, which was held in the Royal Institution in 
connexion with the General Assembly of the Inter- 
national Union of Pure and Apphed Phymos. Meetmgs 
outaide London were held in Univermty College, 
Dublin, during March 30-April 1, and ın the Univer- 
sity of Birmingham during Deoember 18-14. In 
addition, a conference on the physics of the iono- 
sphere was held in the Osvendisah Laboratory, 
Oambrdge, during September 6-9. The thirty- 
eighth Guthrie Lecture! was delivered by Sir Geoffrey 
Taylor, who spoke on diffusion and mass 
in tubes, and the seventh Rutherford Lecture by 
Prof. P. M. 8. Blackett. Prof. A. Kastler, of the 
University of Paris, was the recipient of the ninth 
Holweck Medal of the Société Française de Physique 
and the Holweok Prize of the Physical Society ; the 

resentation took place at the Royal Astronomical 
Bosiaty: Burlington House, on May 13, 1954, when 
Prof. Kastler delivered the Holweck digoourse! entitled 
"Les méthodes optiques d'orientation atom mui 
leurs applioat1ons'". The thirty-first Duddell 
waa preeonted to Prof. A. O. B. Lovell, ddp ANA 
addreas on the development and use of large radio 
telescopes, and the tenth Charles Vernon Boys Prize 
to Dr. J. 8. e on some new 
methods of fast photogra 

(uis uc MEN ME 
reprinted the first flve Rutherford Memorial Lectures, 
and the pamphlet, entitled “Rutherford, by Those 
who Knew Hun", has been well received. Two 
special reporte, ‘Defects in Crystallme Solids”, 
representing the proceedings of a conference on this 
m held in the Univeraity of Bristol during the 

mog of the International Union of Pure and 

Applied Physics, and “The Physics of the Iono- 
”, the proceedings of the Oambridge conference 

on this ‘subject, have recently been issued. Vol. 17 
of “Reports on Pro in Physics”, containing 
eight reporte, was lished during 1954. A new 

Gere ee ere eee a Pee 
Mc Ok ee as & separate booklet, with 
peper covers, purchased in any required 
quantity 

The thurty-eighth annual exhibition of Bo1entifio 
instrumenta and apparatus held at the 
College of Science and Technology, London, 

April 8-18, 1954, had an attendance of Wesce e 
eighteen thousand and was again & great success. 
The four subject-groups of the Bociety—the Colour, 
Optical, Low Temperature, and Acoustics Groups— 
were all active during the year, and brief details of 
their membership and meetings are hsted in the 
ein report. The summer meetang of the Low 
ture Group consisted of & viart, led by Dr. 
endelssohn and Dr. F. Din, to West Germany ; 
MG T tee ee ae PIN OE 
the Messer Company at Hagen-Haspe, and durmg 
May 8-9, at Gottingen, a et session. was held with 
members of the German Physical Society at which 
soientiflo papers were read. A list of the numerous 
bodies and committees on which the Sooety is 
ted is also moluded in the report. 

At the annual mee the officers and 
council of the Society for 1955-56 were elected as 
follows: President, Prof. H. 8. W. Massey; Vios- 
Presidents, Dr. R. O. Evans, Dr. A. B. Wood, Prof. 
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B. Devons and Prof. F. Tisi Jonee ; Honorary 
Seoretaries, Dr. C. Q. Wynne and Dr. H. H. 
Honorary Foreign Secretary, Prof. E. N. da C. 
Andrade; Honorary Treasurer, Mr. A. J. Philpot ; 
Honorary Librarian, Dr. R. W. B. Pearse; New 
Ordinary Members of Counoil, Prof. W. E. Burcham, 
Prof. H. Jones and Mr. D. A, Wright. 

1 Proe, Phys. Soc., B, 87, 857 (1964). 

* Proo, Phys. Soe., A, 67, 858 (1964). 


NITROGEN NUTRITION, 
RESPIRATION AND AGEING 
IN LEMNA FRONDS 


& constant and favourable environment, each 
frond of Lemna minor has a finite of life 
and & rate of agemg characteristio of the alone in ita 
particular environment. Ageing, and the progressive 
diminution in frond-size which accompanies it, are 
not attributable to the production of daughter 
fronds, nor to a lack of auxin or adenme. Further, 
it has been found in surgical expermnente that 
daughter frond area is determined by some sub- 
stance m the mother frond (not auxm or adenine) 
which diminishes or is mactivated aa the mother 
frond ages. E. Wangermann and H. J. Lacey (New 
Phytol., 64, 2, 182; 1955), in further ie E 
have examined the relationship between nitrate 
nutrition, rate of respiration, and rate of ageing in 
Lemna with the following results. 

Maximum length of life and minimum rate of age- 
ing oocurred at the lowest nitrogen-levels (lees than 
0-1 mgm./l); minimum length of hfe and maximum 
rate of occurred at intermediate nitrogen 
levels (about 0-25 mgm./l.). When rates of tration, 
of fronds at hi and low nitrogen-lev were 
measured by the Warburg manometric technique, it 
was found that the rate of respiration of the low- 
nitrogen fronds (on an ares or dry-weight basis) was 
below that of the high-nitrogen fronds throughout 
the whole of ther life. There was no trend towards 
reduction in rate of ration between maturity 
and death. The length of life was recorded of fronds 
the respiration of which was periodically inhibited 
by keeping them in an atmosphere of nitrogen during 
the dark period. Fronds thus treated lived oonsider- 
ably longer than those the respiration of which waa 
not interfered with. From these resulte and those of 
previous experimenta, ıt is tentatively suggested that 
a oausal relationship may exist between rate of 
respiration and rate of ageing, slow respiration 
resulting in long life and vfoe versa. 


A NEW FAMILY OF EARLY 


PRIMATES 
M | ‘HE known 
from the 


Tonates and primate-like animals 
America and Europe are extrac 


aleocene and Eocene of North 

i diverse. 

All are distinctly peo in structural grade 
and are consi in & general sense to be Proemii 
Or, m some cases, primate-like Insectivora, There 
has been a tendency to compare them either with 
the tarsiers or lemurs and to place them in the 
categories Tarsiiformes and Lemuriformeg. Most of 
the supposed early Tarsiiformes have been classified 
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as Anaptomorphidas, and most of the peed 

early Lemuriformes have been called 

few other families, notably the Plesiadapi were 

also early recognised, although not well defined until 
more recently. 


"Over uin voter" ti Dae bootnen eio eru Ai bus 
early Cenoxoio complex of primates and primate-like 
insectivores is far more complex than the usual 
classifications have recognised. It is also increasingly 
clear that the plaomg of many or, perhaps, any of 
them in the essentially Recent categories Tarsiiformes 
and Lemuriformes is arbitrary and is not a olear 
expression of their real affinities. A more recent 
tendency has been to pick out from the mass smaller 
groups of genera and species which are related among 
themselves, whatever may be their relationships to 
their contemporaries or to Recent prosimians, with 
which most of them seem to have no special relation- 
ships. 
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Phenacolemur, a member of this early ii ee 
known sinoe 1015 when it was named by Ma 


insectivore, tnoertas sedis. Knowledge of the genus 
has increased, and there are now numerous specimens 
in collections from the late Palssooene and early 
Eocene Mountain region. Among recent discoveries 
18 & specimen with associated upper and lower jaws 
and a skull George Gaylord Simnpeon now gives a 
much fuller aocount of the genus than any m the 
scattered literature and considers ite affinities on a 
far better basis (Bull. Amer. Mus. Nat. Hist., 105; 


.1955). A fairly well-defined group, designated as the 


Phenaoolermuridae, emerges as & further contribution 
to the olarification of the heterogeneous mass of early 
Cenozoic primate-like mammals. 


STRUCTURE OF POLY-L-PROLINE 


By PAULINE M. COWAN and STEWART McGAVIN 
Wheatsto ne Physics Laboratory, King's College, London, W.C.2 


HE configuration of the peptide linkage which 


p IDE b 

polymerization of n=20 which had been 
by polymerization in dioxane. "We have 

ndis ed e mu 

The untreated material gave an X-ray powder 
pattern, all reflexions of which could be indexed on a 

lattice with g=6-62 A. and o=9:36 A. No 
reflexions were observed at positions correspanding to 
indices 0001, 0002, 0004, 0005; but there were no 
other systematio absences. This indicates a three- 
fold screw axis parallel to c. 

These deductions were confirmed by photographs 
of oriented films obtained from solution in m-cresol. 
The X-ray diffraction patterns first obtained frofh 
these films indicated a more lex la$tice in which 
solvent was clearly inoorpor& In the course of 
time, solvent waa lost and a fibre diagram was 
obtained in which the reflexions had the 
Hi bane ae 1). In the 
oriented fihns the o-axis was parallel to the direction 
of shear. Poorly oriented fibres were also obtained 
in which the c-axis was icular to the fibre 


axis, eee ee 
from aloohol were taken by R. E. Burge of this 
laboratory by means of electron diffraction, and show: 


reflexions on a hexagonal net giving a==6-57 A. 
The density of the original material was found by 


with the value, pede calculated for three 
proline residues in the unit cell. The structure must 


therefore consist of polypeptide chains situated at 


tion would also occur in poly-1-proline ; 
view of the unique character of the residue, models 
were also constructed with planar cts groups and 








Bile Eo SC ESE qure: 
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with pyramidal nitrogen. The proline ring* is 
puckered, with the y-carbon atam of the ‘aide chain’ 
about 0-5 A. from the plane of the other atoms in 
the ring. Such a rmg oan readily be attached to an 
amide group without great distortion of valency 
angles. In preliminary model building, the rmg may 
be assumed to be planar. 

In cis amide groups the distance between a-carbon 
atoms is expected’ to be about 2-83 A. Oonsiderable 
distortion of bond anglea is for the con- 
struction of a chain with repeat of 8:12 A., if composed 
only of ots residues, and such a structure is considered 
improbable. A model of the required dimensions 
can be built using pyramidal nitrogan. It seems 
likely, however, that the proline rmg would tend to 
stabilize a planar form of the amide group. The 
reported value! of the C=O stretching enoy of 
1,640 am.-! tends to confirm this view (the low value 

ing associated with considerable resonance in the 

group). Attention was turned chiefly to the 
construction of models consisting of the planar trans 
form. 

Usmg, m the first instanoe, a completely planar 
residue, with dimensions cloge to the normal values’, 
it was shown that a three-fold helix with repeat 
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8-12 A. could be constructed if some distortion is 
allowed at the a-carbon atom. The actual 

depend on the tilt of the plane about the line joining 
a-carbon atoms. Two models were oonmdered: 
(1) with C,—«0,—N, and C,——«C,—8C, respectively 
116° and 108° (both as near tetrahedral as possible) ; 
(2) with O,—a«0,—N, and C,—a0,—80, 109° and 
97° respectively. Both forms are strained. In 
addition, (1) has two short contacte, O, to N,, 
2°90 A. and O, to BO,, 2-86 A. In (2) the strain oan 
be relieved by Eee BC, from the plane of the 
ring by 0-4 A., when O,—8O, becomes 111°. Thie 
arrangement is illustrated in Fig. 2, and co-ordinates 
for the atoms of a single residue are given in Table 1. 
In this model, all contacts between non-bonded atoms 
are normal, with the exception of O, to N,, 2-72 A. 
No hydrogen bonding is possible, but substitution on 
the pias might be expected to increase the 
polarity of the amide group, since the increased 
polarizability af the substituted nitrogen facilitates 
Mees eee Od Ps oc 
Attraction between O,9)- and N,** might be 

to favour & ots t of the O,—O, and 
a0,—N, bonds, but is prevented by steric 
hindrance between ot and O,*. The position 
adopted in the model to & rotation of 
nearly 80°.from this orientation (that is, close to the 
alternative configuration suggested by Pauling and 
Corey, bui considered by them to be less favourable, 
ref. 5, p. 731). It is very similar to that of the 


carbonyl C—O with respect to the C—N (H,) bond 
in p8 -glycyl glycine’ and unlike that preferred by the 
xyl C—O, which is very nearly coplanar with 
the adjacent C—N im this and almost all other 
peptides and amino-acids. 
Table 1. POLAE OO-ORDIMATES FOR à SINGLE HRÁIDUA OF THE PRO- 
PO&ED MODEL FOR POLY-L-PROLINE 





$us» 
> 


8 


1 
a&ibpEBES|" 


PReDORHHO 


r 
1 80 00” 
0-82 30’ 
114 30° 
101 76° 00’ 
1 30 120° 00 
2-68 30° 
3:17 00’ 
2 44 00^ 


a 








It is of interest to note that the helix described is 
left-handed if the absolute oonflguration of the 
a-carbon atom is assumed’. A right-handed helix 
of the required dimensions cannot be built witt 
L-residues. The space group is therefore P3,. 

s The positions of the three-fold axes of the ahain: 
are fired by symmetry. The actual positions of the 
atoms with respect to the unit cell axes are nol 
fixed, and these will be determined largely by vex 
der Waals interactions between atoms in adjacen 
chains. For the above model two pecking position 
appear to be poemble, one of which gives bette: 
agreement between observed and calculated inten 
stieg than the other. This arrangement, however 
includes regions of rather low density. A somewhg 
more even distribution may be achieved by change 
in the exact configuration. In the absence of bydro 
gen bonding, some rotation may be allowed &bou 
the C—N bond, as in N,N'-diglycyl cystine’. Botl 
Y- and B-oarbon atoms may be in & plane other thar 
that of the amide nitrogen. Refinements along them 
lmes are proceeding, together with an attempt tk 
obiam better data with which to test the model 
Details will be published elsewhere. 
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ae dichroism for the infra-red 0O—O 
has been observed in oriented 
dime by ai, R. Wilkmson of this laboratory, to 
whom we are indebted, and this is in agreement with 
our model. 
is likely to be rather closely maintained im solution, 
which may account for the high specific levo-rotation®. 
Again, in collagen; the polypeptide chains may have 
& simular, although leas tightly coiled, configuration. 
This will: be'disoussed elsowharo, 
We thank Prof. E. Katchalski and his co-workers 
of the Wermann Institute, Rehovoth, Israel, for 
ing several samples of the polymer available to 
us for their comments on our work. We are 
also grateful to Prof. J. T. Randall for his continued 
advice and enoouragement the course of 
this work. We should like to acknowledge the helpful 
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discussions we have had with our colleagues of this 


ogra 
are both indebted to Nuffield Foundation for the 
award of research fellowshipe, during the tenure of 
which this work has been carried out. [May 17 
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CHANGES IN ANIMAL TISSUE AFTER HYDROCORTISONE 
ADMINISTRATION 


Production of Dystrophic Calcification of 
Cardiac Muscle in Mice by Hydrocortisone 


[naue ees) x00 56 ane es 
planteble mammary oaramoma in mice as 
by the administration of adrenal and 
pituitary hormones, we made the unexpected 
observation that dystrophic calcification is produced 
in the myocardium of animals treated with hydro- 
cortisone. So far as we are aware, this type of lesion 
has not previously been noted as a result of hydro- 
cortisone therapy 
Fifty-four virgin female mice of the O,H strain, 


Seven days later the animals were apportioned mto 
two groups. One group (twenty-five mice) served 
as a control, and the remaining were Injected 
with hydrocortisone acetate (Merck) according to the 
following regimen of daily doses: 0-2 mgm. for 
fourteen days, followed by 1-0 mgm. for twenty-one 
days, with a final dose of 0:5 mgm. until the end of 
the 


groupe were 40 (28-78) and 52 (24-77) days 
respectively. At the end of the experiment, the 
OS ee eee iy ae eee eye 

with hydrocortisone was only 0:6 gm., while that of 
the controls was 18-8 gm. at death. These data 
confirm the previous T that hydrocortisone 
inhibits the growth of transplantable tumours, m 
addition to ae. the survival-time of the 


tumour-bearing animals. 
Oalcifilc deposits were visible in the heart 
tissue of those mice which survived treatment with 
the adrenal hormone for thirty days. The exten of 


scu gel Manto to the darmdon of the IE 
and hence to tion of the injection 
showed extensive 


.1). The nuclei manifested occasional variability 
respect to size and shape, some being small and 


pyonotic. There were granular, basophilic deposits 
of variable mze spread throughout the myocardium 
of the right and left ventricle and the interventricular 
septum. The smallest deposits were located within 
muscle fibres, and were found to stain typically with 
the alizarin red stain for calcium. In contrast, no 
such lesions were seen in the myocardium of any 
animal in the control group. 

Additional studies in tumour-bearmg 'O,H mice 
have shown that similar ial degeneration 


myocardial 
dated iy Lich dead Of eE r adi 
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another study*, where analogous observations were 
made in normal animals treated with hydrocortisone, 
biochemical in igation of the heart tissue oon- 
firmed the histological observation that deposition 
of calcium is associated with these lesions. 

These incidental findings obtained with a potent 
hormonal agent emphasize that, when one has 


recourse to a hormone for one thera io 
Mee d cool so pos sd M dne a 
far-reaching effects that may be exercised by that 
hormone on all tissues of the body. 

This investigation was in part by grants 
from the Cancer Board of the University of California, 
and the Albert and Mary Lasker Foundation. 

; Lowart L. SPARKS 
WuxBWXHB ROSENAU 
Rax N. MAOALPIN 
THomas A. Daana 
CHon Hao Li 
"Hormone Research Laboratory and 


m S srt de Hg e s © T Oa BD 


* Losiroh, A., and Li, O. E, following comrunieation. 
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Deposition induced 
Calcium in the Heart 
Mice 
Ir is reported m the previous communication that 
chronic administration of hydrocortisone acetate 
to tumour-bearing O,H mice in high produces 
degeneration of the cardiac muscle fibres. Histological 
examination of the heart tissue revealed deposition 
of a mmeral material which stains positively with an 
alizarin dye, suggesting the presence of calorum. 
These observations have now bean confirmed in acute 
experimenta with normal female mice of the O,H, 
Heston A and B-albino-O strains. Progremively 


Hydrocortisone of 
ssue of Female C,H 


specula 
regard to the similarity between what is noted hare 
and the pathological changes seen in certam clinical 
conditions+*, although extreme caution must be 
employed in translating data from one species to 
another. 

Virgin female mice (fifty days of age) of the O,H 
strain were given daily subputaneous injections of 
either salme or a saline suspension of hydrocortisone 
acetate (Merck), in a daily dose of 0-25-2-5 mgm. 
As a prophylactic measure, all animals were also 
injected intraperitoneally on the first two days with 
1 mgm. of terranryoin in 1 ml. of a 5 per cent ghucose 
solution; despite this precaution, several of the 
treated mioe suooumbed to infection. .Only those 
surviving the entire period of injection have been 
included in the final analysis. : 

On the day following the tenth injection, the ani- 
mals were anrmethetired with nembutal; the heart, 
adrenals and thymus were removed and weighed. 
For the calcium determinations, the heart tissue from 
four or flve animals was pooled in a in crucible 
and ashed in & muffle furnace at 900° F. The ash 
was taken up in concentrated hydroohlorio acid and 
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the oalerum was precipitated as the oxalate’ at 
approximately pH 4. Following centrifugation, the 
precipitate was tho washed with 2 per cent 
ammonium hydroxide, dissolved in 1 N hydro- 
chloric acid and made up to & 6 ml. volume with 
distilled water. The calcium content was then estim- 
ated in a flame spectrophotometer ab 554 mu with 
appropriate standard solutions‘. 

Resulte are summarized in Table 1. As was to be 
expected, hydrocortisone caused thymic mvolution 
and adrenal atrophy; in addition, the hormone 
produced hypertrophy of the hears tissue. The 

otometrio is of the myocardium 
affo: both identification of the mineral deposition 
as & calcium salt, and a means for quantitative 
estimation of the calcium content, which was shown 
to be & function of the hormonal dosage. While 
only small increases were obtained with 0-25 mgm. 
of the hormone, a ten-fold increase was evident at a 
dose-level of 1-0 The microgram quantities 
listed in the table for calcium should not be thought 
of in &beolute terms, since some variation was found 
from week to week between appropriate groups given 
& standard amount of hydrocortisone for the 10-day 


oelorum observable in the groupe receiving progress- 
higher hormonal dosages were remarkably 
constant. : 














* Jean + B B. 


No conclusion can be drawn from the present resulta 
with regard to thé amount of oirculating steroid 
Wr e E DOM RR que 
When the hormone w ini subcutaneously 
as & saline suspension, considerable quantities of 
unabsorbed material accumulate beneath the skin. 
Moreover, doubling the dosage offers no assurance 
that the total abeorption is increased proportionately. 

Irrespective of these i variables in 
absorption, these results indicate clearly that the 
hydrocortisone administered is responsible for the 
relatively constant occurrence of calciflo itions 
in the right ventricle of the heart and for their 
incidental appearance in the liver and other viscera. 
The mechanism of its action and the influence of 
other endocrine factors remain to be investigated. 

We wish to thank the Albert and Mary Lasker 
Foundation for research granite which have aided 
greatly m this investigation. 

ARDE LosrBoR 
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Hormone Reesarch Laboratory, 
University of Oalifornia, 
Berkeley, California. 
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O. T, Margen, 8., and Xinsell, L. W., 
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* Miohaels, G. D., 
J. Biol. Chem., 180, 17 
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LETTERS TO THE EDITORS 


The Hdstors do not hold themselves responsible 
for opinions expressed by their correspondents. 
No notios ts taken of anonymous communications. 


Palmomagnetism of Sediments from the 
Colorado Plateau 


Ow the Oolorado Plateau of Arizona and Utah 
there are exposed, as a result of erosion, sedimentary 
strata substantially undisturbed since de 
representing almost every period of geol time. 
In the Grand Oanyon of the Colorado , for 
example, there are sediments ranging in age from the 
late Pre-Oexnbrian or Algonkian to the Permian, and 
in Zion Canyon and the Painted Desert Mesozoic 
sediments are found. Thus this part of the south- 
western United States is ideal for palsomagnetic 

work, and I had long wished to make a collection of 
roaks there for this purpoee. 

A further advantage of this group of rocks is that 
throughout the geological column fine-grained red 
sandstones frequently occur. yo arbe cda cue 
magnetio measurementa in Great Britain! 
demonstrated that these sediments are epee 
suitable for this work. In any one formation the 
directions of magnetization of different imens are 
reasonably closely grouped together; presumably 
because quist conditions during deposition enabled 
the magnetized iron oxide mineral grains to set with 
their magnetizations parallel to the geomagnetio 
field at that time. The magnetixations of such red 
sandstones can often be shown by certain field- 
evidence to have remained unchanged in direction, 
relative to the rock, since deposition; presumably 
because the high coercive force of the hsamatite, 
usually the chief ferromagnetic mineral, gives the rook 
a high magnetic stability. 

Last summer, thanks to granta from the Geological 
Society of America and the Museum of Northern 
Arizona, I was able to carry out the necessary field- 
work, the remanent magnetization of the samples ob- 
tained bemg measured early this year with the Cam- 
bridge astatic magnetometer. Measurements of the 
paleomagnetio directions in Tertiary times" (1-60 
million years ago) had shown that the mean geomag- 
fietio fleld in this iod is very closely that of a geo- 
centric axial di along the earth’s present axis of 
rotation. Similar measurements in Great Britain? on 
pre-Tertiary sediments and igneous rocks had shown 


Table 1. 
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that the mean palmomagnetic direction changes slowly 
through geological time, but not appreciably in any 
one period (about fifty million years on the average). 
These results have been i * in terms of a 
slow migration of the axis of rotation through the 
earth carrying with ib the mean axis of the geo- 

io fleld. This is quite a different phenomenon 
from that of reversals of the magnetization of rocks, 
which are geologically rapid phenomena and are 
inferred to be due to reversals in polarity of the 
geomagnetic fleld, which regains ita axial character 
when the reversal ia completed. The measurements 
of the Arizona strata provide the opportunity for a 
test of the polar-wandering hypothesis, and the 
resulta are here summarized. 

Table 1 compares the positions of the north 
from United States formations of five different periods 
with the positions caloulated from the Europeen 
formations of the same or similar geological age. 
These positions are normally computed from the 
mean direction of magnetization of & number of 
samples well separated stratigraphioally. But in ane 
formation (the sandstone) the palssomag- 
netic direction is not that of the mean but one 
which allows approximately for’ the appreciable 
magnetic instability of these sandstones, which biases 
their mean direction towards that of the present 
geomagnetic fleld. In the other cases a curve may 
be described around the pole ition which, to & 
probability of 95 per cent, contain the true 
position of the pole for that period. The two semi- 
axes of this curve are listed in brackets below the 
respective pole positions in Table 1. 

The motion of the pole as deduced from the 
measurements of British strata consiste of a gradual 
movement from near Hawaii in late Pre-Cambrian 
times towards the Pacific coast of Asia in Paleozoic 
times, reaching a high latitude in Triassic times and 
substantially the present pole position in Cretaceous 
times. The measurements on the Arizona strata 
give a similar picture. As is seen from the Devonian 
pole position given in Table 1, it seams possible that 
the motion of the pole was not smooth: in fact, 
it may have been rather like a random walk. It is 
thus impossible to tell at this stage whether the 
discrepancies between the pole positions inferred 
from ‘contemporaneous’ strate in Great Britain and 
Arizona are due to systematio errors or to the strata 
not being truly contem The most serious 


D A gba ec but the 
Bri measurements are at present restricted to a 


OoxPAKISON OF POLE POSITIONS DADUCED FROM PALKEONAGNETIO MEASUREMENTS IW EUROPE ARD ARIXOXA 


Position of N. Pole 
sra, mem 
, 76" N, 127° B. 


4T N 129 B. oN. 110° k. 


as, 7) 


49° N. 162° E 
. 187° HR. 


23*N 119*D. 


. 156° B 
, 59 


. 131° W. 
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few lavas which may not span a sufficient time to 
eliminate the effecta of the geomagnetic secular 
variation, which temporarily causes considerable 
divergences from an axial field. 

It may be concluded that strong evidence now 
exista that considerable polar wandering has occurred 
throughout geological time. These results appear to 
dispose of the possibility that since pre-Cambrian 
times the oontinente of America have drifted any 
appreciable distance from the continents of Europe 
and Africa. Whether any such oontinental drift has 
occurred must await refinement of the accuracy 
of the measurements. I am indebted to Mr. G. 


Turnbull and Mr. J. C. Belshe for much help in the ' 


measurements and com: tions. 
Details of this work will be published in the Bulletin 
of the Geological Sootety of America. 
8. K. Runcorn 
Department of Geodesy and Geophysics, 
Cambridge, 
and 
Museum of Northern Arizona, 
Flagstaff, Arizona. 
Jane 14. 


1 Runoeorn, 8. » "Adv. in Pha”, 4, 244 (1955). 
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Palæomagnetic Measurements of the 
Keweenawan 


RECENTLY, it has been possible to collect specimens 
from the Keweenawan system and measure their 
directions of magnetization. This system is a thick 
sequence of late Pre-Cambrian volcanics and sedi- 
ments which outerop along the margins of the 
Lake Superior synclme. It is divided into three 
series, Lower, Middle and Upper Keweenawan. 
At the type locality on the Keweenawan Peninsula, 
where most of the specimens were collected, only 
the Middle and Upper series are ted. Here 
the Middle Keweenawan consista of 11,000 ft. of 
basalb and andesite flows known as the Portage 
Lake Lava Series. There is a total of about three 
hundred successive flows with occasional inter- 
stratified layers of rhyolitio conglomerates and thin 
beds of sandstone. Succeeding the Portage Lake 
Lava Series conformably is the Upper Keweenawan, 
which consists of three divisions. The lowermost is 
the Oo Harbor Conglomerate, which consists 
rapal Qi vue Quem conclomerntas” dnd cab. 
ordmate amounte of ooarse reddish sandstone, but 
there are also some 500 ft. of interbedded lava flows. 
The total thickness of the Oopper Harbor Formation 
is 4,500 ft. Lying oonformably above the Copper 
Harbor is the Nonesuch Shale, which in this region 
consista of 700 ft. of thin bedded sandstones and 
siltstones. It grades upward into the third of the 
three divisions of the Upper Keweenawan, the Freda 
Sandstone. This formation consists of reddish, fine- 
grained sandstones and siltstones. It is well bedded 
and consolidated, and usually only shows oroee- 
bedding on a very small soale. One oen find ripple 
marks, mud cracks and raindrop imprints, which 
clearly indicate a terrestrial deposition. On the 
Keweensawan Peninsula the Freda Sandstone is 
approximately 2,500 ft. thick, but in other localities 
it may reach a thickness of as much as 12,000}ft. 
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ae e, North downwards for Freda and Nonesuoh; ' 
north pals ee Monestioli ; x, north 
; O, north po 


sandstones in Copper Harbor; 
downwards for lavas of Oopper Harbor and Portage Lake 


The structure of the Keweenawan System in this 
general region is very simple. It is a monocline the 
eastarn boundary of which is marked by the Keween- 
awan Fault and which disappears under Lake Superior 
to the west. The strike is north-north-east and the 
dip ranges from 60° near the fault to 20° close to the 
shore of the lake. Although the samples were mostly 
collected from the Keweenawan Peninsula, some 

were taken near Freda some twenty-five 
miles to the south-west, where the strata are practic- 
ally flat-lying. Furthermore, a limited number of 
samples were oollected along the Montreal River, 
which forms the boundary between Wisconsm and 
Michigan about a hundred miles to the south-west. 
Here the strata are steeply tilted with a dip of 70°-80°. 

The results of prelimmary measurementa, corrected 
for ogical dip, are shown in the accompan 
portion of a stereogram (Fig. 1). So far, Se eat 
number of specimens have been measured, but one 
can see that the directions are quite consistent with 
one another. 

The first fact that one notices is that the directions 
of magnetization are quite different from that of the 
present earth’s fleld. The second is that the inclina- 
tions and, to & much leaser degree, the declinations of 
the lavas are different from those of the sediments. 
ee oe ee 
pole, in much the same manner as Creer, 

Runcorn! have interpreted their resulta Serien fron 
the measurements of pre-Tertiary rocks of Great 
Britain. For the results from the Nonesuch and 
Freda formations the pole has been calculated to 
have been in the Pacific Ocean at long. 165° E., lat. 
20? N. Creer! has calculated a pole for Lower Camb- 
rian time based on his measurements of the Caerfai 
Series in Wales, and this pole is located at long. 
170° E., lat. 15°N. Thus one can see that there is 
close agreement between the two, and this 

ment suggests the up of the Keweenawan 
is very close to Lower in age. This sugges- 
tion has often been made by geologists familiar with 
this region’. 


x 
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One would be to attribute the smaller 
magnetic inclinations of the sediments to the action of 
sedimentation and ion. This certainly seers 
to be the case in the Harbor Conglomerate 
sandstones, which show an inclination approximately 
10° smaller than the lavas above and below them. 
However, it is difflcult to see how these processes 
ig babes a aka Sa ae i 
negative dips, which one for the formations 
above the Copper Harbor. Since the mean inclination 
for the upper sedimentaries is almost 0°, one would 
axpeob of sediments to have had little 
or no on the value of this mean inclination. 
Thus it seems that the Copper Harbor sandstones 
aave an inclination smaller than the lavas because 
yedimentary rocks are unable to repro- 
luce moderate inclinations, but that 
ihe mean inclination of the overlying 
Nonesuch and Freda formations is & gw 
rue tation of the fleld at that 
xime. is interpretation means that ' 
between Copper Harbor time and 
Nonesuch time the inclination of the 


Vn Ip ee ing to & 


c 
the poles 25° westward. Therefore if the polar ' 


wandering was alow and continuous, quite a long 
period of non-deposition must be represented by the 
»»nfarmable contact of the Nonesuch and Oopper 
Harbor formations. On the other hand, there may 
aave been a sudden and quick change of the pole and 
»ontinuous deposition. . 
P. M. Du Bow 
Department of Geodesy and Geophysics, 
University, Cambridge. , 
June 7. 

Oreer, K. M., H., and Runcorn, S. K., J. Geemag. and Geo- 

alect., 8, 163 (1004). 7 
U.S. Geological Survey, Monograph LIII, 


Circular Polarization of Gamma-Rays 

following Polarized Neutron Capture 
AX experiment has been carried out in order to 
verify that the capture of polarized thermal neutrons 


nay result in the emission of circularly polarized 
r-rays, as first by O. Halpern}. can be 
thown that nei larization nor anisotropic 


listribution of the radiato can result from the 
'eucuon?, 

For totel neutron polarixation, the degree of left 
üroular polarization of the y-rays emitted in the 
hreouion of the neutron spin is*: ` 


L(L+1) t J4Je*1) — rp D (y 
( 


L+) (Z+) 


vhere Ji, Js and Jy are initial, compound and final 
pms of the neutron and L is the multrpole order of 
he y-ray. If Jj and Pr are exactly known, it will, 
n most cases, be possible to determme Je. Jy and L 
mambiguoualy. 

The properties of the y-ray polarization analyser 
we given by the left circular polarization, Py, of the 
nnigomg beam when the incident beam is unpolarized. 
The y-ray intensity measured during the experiment 
V: 


Ty = c(l + P,PePy) (3) 


There P, is the polarization of the neutrons bemg 
&pvured in the (n,y)-target and o is a constant. 


Pp om 2 (Je—J1) 


l"0*6*6*e*0*66*0"0* 
PO? 


AA AA? we, LAA? 
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GAMMA-RAY DETECTOR 
ANALYZING MAGNET 

(ny) -TARGET 

Fig. 1 


The experimental arrangement ig shown in Fig. 1. 
Thermal neutrons from JEEP are collimated and 
partially polarized by transmission through 18 mm. 
of strongly magnetized iron. The polarized beam 
falls upon the (n,y)-target. y-Rays are detected by 
two sodium iodide (thallium) orystals after trans- 
mission through pieces of iron 8 om. long magnetized 
in the direction of transmiasion. The total cross- 
section for magnetized iron uw & function slowly 
varying with y and dependent upon magnet- 
ration direction‘. A saturation the oroas- 
section for 8-MeV. circularly polarized y-rays is : 


o = o, (1 + 0-0145) (8) 
where c, is the ordinary cross-section and the sign 
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the photomultiplier independent of the polanzmg 
and the analysing magnetio flelds. As the polarizmg 
effect is very small, several months of continuous 
measurements were required to obtain the results 
quoted in Table 1. 

The ‘known spin values’ are found from nuclear 
shell theory and from measurements by Kinsey and 
Bartholomsw*. No exact measurement of P, has 
been made, but it is estimated to be about 8 per oent. 
The errors given are mainly due to statistioal varis- 
tions. lt is clear from theee measurements that only 
the sign of | Pa |. Pr can be quoted with certainty. 
However, for the simple cases considered, this sign 
waa sufficient for the determination of a few properties 
ee These are given in the last 
column of le 1. The capture in niokel-58 serves 
as a test for the method. 

Work is being carried on in order to improve the 
experimental arrangement. 

Gaora TRUMPY. 


Joint Establishment for Nuclear Energy Research, 
Kjeller pr. Lillestrém, Norway. 
June 8. 
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* Gunst, B. B., and Page, I. A., Phys. Res., 3, 970 (1963). 

1 Kinesy, B. B., and Bartholomew, G. A., Pkye. Res., 98, 1260 (1964). 


Hydromagnetic Waves in lonized Gas 


ee ae eee = 
magneto-hydrodynamio) disturbances in ionized 
aeei What they imas plays isse pari Ga die 
physics of some stellar atmospheres and interstellar 
Hil regions. Such disturbances, including shock as 
well as- weak hydromagnetio waves, & likely 


explanation of flares, coronal heating and other solar | 


phenomena; their tion to the theory of 
coamio ray formation is well known. 

Previous studies of hydromagnetio disturbances 
have, for simplicity, assumed a medium with per- 
feoti? or isotropic’ conductivity. This assumption 
hides the nature of the electromagnetic fleld asso- 
ciated with the mechanical disturbance and so fails 
to reveal some of the most important properties of 
the phenomenon. Astrém‘ and Ginxb have made 

extensions bat ab the oost of introducing 


ow — 93 D earl H 
yH = 4xo, {= curl (xm) + = 3, ^l 
The steady magnetic field H, is parallel to the s axis, 


and the {conductivity ae ace c, and o, (Hall 
conductivity to H, and to one 


cerned o, = a, the conductivity along H,. When 
heavy ions contribute to the conductivity (as in 
ionospheric region Æ) a term in (1 — c/o.) is added. 
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This equation has been used to develop & theory of 
weak hydromagnetio waves somewhat analogous to 
the well-known magneto-ionio theory of radio waves. 
Three distinct hy io waves may, in gen- 
eral, be propagated’. Two of these, which we call the 
ordinary (O) and extraordinary (E) sete ind 
waves, are identical with the two corresponding radio 
waves found in the magneto-ionic theory. The latter 
are limiting cases, when heavy-ion motion becomes 
unimportant. The third wave resembles a sound 
wave and is called the S wave. The pro prnpr ot 
the three waves depend on the relative 
of the ‘magnetic pressure’ H,*/8r: and the gas pressure 
pem de. eg ee oT 


A > p and Hs" a <P 


eH NE cen S 
steady magnetic fleld and the wave normal in the 
xs plane at an ie desi pé 
of the wave the heavy ions (gyrating in the 

field) are w and QO respectively. 

(1) Hèl > p. The velocities and polarizations 
of the O- H-waves are ted functions ol 
9 and w/f When w/Q « 1 the velocities are V cos 6 
and V respectively, where V2 — H,*/4xp and p is the 

gas density. The waves aro then nearly polarized 
long Oy aud OE (in the phase plane 
to Oy) They are only circularly polarixed* fos 

iahi small values of 0. v ipei cc 
tion is such that H,--0 and E&/E, |Ha The 
Pumas tars ae Geely ce ae 
normal, The gas velocity components are c, = 0 anc 
site = oog*0' SH IH, movement being in elliptical 
orbits. 

The third or S-wave has velocity U cos 0, wher 
U is the velocity of sound. The ic and electric 
perturbations are nearly along Ot and Oy, th 
Poynting flux’ along the wave norma] and the ga 
velocity along Os. 

(2) H,'8x <p. When w/M <1 both the O- and 
H-waves have velocities V cos 0 and are circularly 
polarized. The electric fleld is given by By ~ 0 anc 
RH, Hy = + 4 cos 6 and the Poynting vectors rotate or 
a cone touching Os and the wave normal. The gar 
velocity vectors lie in the phase planes, rotating witl 
constant amplitude in the same direction and in 
contraphase with the magnetic vectors. 

The S-wave has velocity ~ U and magnetic am 
electric vectors along O% and Oy respectively. Thr 
Poynting flux and gas velocity are along the wav 
normal, the wave being in effect a ali disturbex 
sound wave*. In all the waves d above thr 
&beorption is determined by ce, (= o,) rather tha: 
0, OF Op * 

The results given above have been extended t 
strong (or shock) hydromagnetio disturbances, which 
will be discussed elsewhere. 


J. H. Popmeron 


VoL 176 
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Expansion and Deterioration of Ceramic 
Bodies 


Dorme an investigation of local occurrences of 
expansion of brickwork and deterioration of roofing 
tiles we have found that: 

(1) Kim-fresh bricks and tiles taken from 
representative works in Melbourne all expanded 
irreversibly on exposure to moisture or even to the 
atmosphere. Bricks lmearly on soaking in 
water from 0:04 to 0-18 per cent, and tiles on auto- 
olaving from 0-08 to 0:57 per cent. 

(2) The degree of expansion, which is characteristic 
of each brick or tile works, apparently depends not 
so much on the firing temperature (although the 
rate of expansion is greater in bricks fired at lower 
temperatures) as on the composition of the raw 
material. Cream bricks and light-coloured tiles, both 
richer in kaolin, expanded more than dark ones. 

(3) Tiles in use deteriorate predominantly on 
protected for example under overlaps, which 
remain moist for long periods. After years of service 
they contain about 0-7 per cent of water lost above 
110° C., which is of the same order as that of the 
autoclaved tiles. 

(4) The small amount of sodium (0-32-0-52 per 


(0) The type of tile and brick which deteriorates 
most in use is similar to that which expanded moat 
in our experiments. 

That oeramio bodies expand on contact with water 
is no new observation, for expansion of bricks, 
structural tiles’, i 
bodiest has already been reported. 
Aurich’ concluded from indirect evidence that the 
expansion on rehydration of whiteware fired above 
ee ee DE EEA 
(amorphous zeolites). Hils, when studying the re- 
hydration of fired d hber. ee 
zeolite in rehydrated sodium vermiculite. In the 
X-ray diffraction patterns of some of the other 
materials he found weak, extra, unidentifiable linea 
from which he inferred the presence of poorly 
orystalline zeolites. It is significant that the tempera- 
ture (1,050? C.) at which Hill found the greatest 
expansion of kaolinite (after destruction of ita lattice) 
is close to that (approximately 1,060* O.) at which 
Delimarskil* substances fram various mix- 
tures of soda, kaolin and quarts, which disintegrated 
on hydration and formed permutites. These results 
indicate that glassy material that is found in well- 
fired ceramic bodies is likely to form permutites on 
rehydration, particularly when origmating from 
kaolinitic clays containing soda. The glass expands 
on forming permutite, when water is Incorporated in 
ita structure as hydroxyl ions, and this may cause 
local stresses. These stresses can lead to disintegra- 
tion, as we have ehown by the autoclaving of soda 
glass which in hydrating (up to 18:8 per cent water) 

markedly, but disintegrated so badly that 
the expansion could not be measured. 

The presence of permutites, which have a high 
cation-exchange capacity, would the replace- 
ment of sodium by calcium in the deteriorated tiles. 
The introduction of the slightly larger and more 
highly hydrated calcium ion into the permutite would 
wus & secondary expansion of the body such as 
has been found? with briaks, which expanded 0-20 per 
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cent in & solution of a caloium salt compared with 
0-05 per cent in water. i 

We conclude that the ion on rehydration of 
ceramic bodies burnt above 950° C. is due to the forma- 
tion of zeolites, mainly of permutites. The ceramic 
body may deteriorate as a result of expansion in 
extreme caseg, or ag a result of frost or salts attacking 
the already weakened body. 

It has bean shown that the irreversible expansion 
can at least be reduced by the addition of lime! or 

esitet to the raw clay, and it is likely that barium 
Baise oU aia ihe hee aay ‘Curing’ 
bricks by stacking them in the open for some time 
should prevent or greatly reduce expansion after 
laying. These matters are being investigated. 

We are grateful to Dre. J. 8. Hosking and W. F. 
Cole and to Mr. R. D. Hill for their valuable dis- 
cussions, 

H. V. HuxsER 
Anama A. MrrNm 

Division of Building Research, 

Commonwealth Scientifle and 
Industrial Research Organization, 

Graham Road, 
Highett, 8.21, Victoria. 
April 7. 
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Stillwellite, a New Rare-Earth Mineral 
from Queensland 


" THa presence of stillwellite was discovered in 19641 
during a mmeralogioel investigation of radioactive 
ore from the Mary Kathleen Lease, 34 miles east 
of Mt. Isa in north-western Queensland. At the 
Lease, stillwellite and allanite oocur in quantity, along 
with garnet and other minerals, as a metasomatioc 
replacement of metamorphosed calcareous sediments. 
Uraninite is dispersed through both minerals. 

Büllwellite is the major constituent of sections of 
the ore, occurring as crystals up to 5 mm. in diameter. 
In thin section it is colourless witha birefringence 
of 0-018—0-020, and is uniaxial positive to biaxial 
positrve with 2V up to 6°. Ovoasional zoning is 
evident in thin sections and in the variation of the 
refractive index of the ordinary ray from 1-775 to 
1-784 + 0-008 in sodium lhght. The stillwellite is 
thus optically oomparable with oerrte, from which 
it differs in having lowér refractive mdioces, and a 
rcs eae 

analysis of a concentrate oontain- 

Sie 060s Dar oons culate totals 100 0, and gives 
as major constituents Ln,O, 58-4, B,O, 11-5, SiO, 
20-1, 8-96, P,O, 2:58 per cent. Cenum oxide 
(Ce40,) constitutes 51 per cent of the total lanthanon 
oxide, which contams not more than 5 per oent of 
heavy lanthanons. 

An X-ray single-crystal study shows that still- 
wellite is hexagonal, rhombohedral, with space group 
O8m, O8—2 or O8m, a unit oell of dimensions 


a = 6-85 A, o = 6:64 A., and an axial ratio a: o of 
1.082. Allowing for the presence of a small amount 
of a p mineral in the concentrate analysed, 


hoephate 
cell contains close to 8(Ln,Oa)BSiO, for the 
measured density of 4-57 gim./o.0. 
The mineral is named in honour of Dr. Frank 
Leslio Stillwell, former chief of the O.8.I.R.O. 
Inveetigations, who has contributed 

so notably to the knowledge of Australian ore deposita 
and who initiated the study of ore minerals in 
Australia. 

A detailed report will be published elsewhere. 
From another source, the discovery of a ‘“boron- 
bearing variety of oerte” in Mary Kathleen ore was 
announoed in the Adelaide News of May 20, 1955. 


J. McANDENW 
T. R. Scorr 
Commonwealth Boientiflo and 


Plasticity of Wool 


Tus marked variations in plasticity the 
fibres of a single staple of wool! are now known to be 
associated with the types of follicle from which they 
are derived, fibres with the lowest being 
produced by primary central follicles, which are the 
first to develop, and fibres with the highest plasticity 
by the secondary follicles which are the last .to 

. It has, however, proved more difficult to 
identify the chemical and physical causes of the 
variations in plasticity. With two wools, which were 
examined in great detail, fibres with the lowest 
Plasticity were found to have the sulphur 
content, and vice versal’, as would be expected if 
unfolding of the maim chains of a-keratin during 
plastio flow is im by cystine cross-linkages ; but 
the simplicity of the relationship appears to be marred 
in other cases by differences in the mode of distribu- 
tion of cystine in different fibres. 

A rule of more general validity has, however, 
à emerged from studies of the relationahip between the 

plasticity of fibres and the proportion of ordered 
(orystalline) material they contain. The observation 
that there is an inverse relati ip between plasticity 
and crystallinity in the case of Ow Zealand Linoobà 
wool’ has now been confirmed with a wide range of 
New Zealand Romney, Australian merino and South 
African merino wools. Not only so, but also the 
physical and chemical causes of variations in plasticity 


among the fibres of a aingle staple appear to be linked, 
as is shown by the following determinations of the 


staples of two New Zealand 
Fibres from lateral follicles (early curly- 
- tips) and secon, follicles (long histerotrichs) were 
selected from a single staple in the usual way’. Each 
fibre. was allowed to extend about 55 per cent in 
water at 22-2° O. under a load of 700 kgm./cm.*. 
On being released, the fibre returned to its original 
length, and ite plasticity (k) was calculated from the 
extension/time curve!. The eight early ourly-tips 
with the lowest plasticities and the eight histerotrichs 
with the highest plasticities were then iodinated with 
fodine-181 under conditions which are known to oon- 
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vert almost all (96 per cent) of the tyroaine side-chains 
into 3: 5-di-iodotyroeine*. After the fibres had been 
freed from loosely combined iodine by treatment with 
sodium thiosulphate solution and radio- 
photographs were in the usual way*. The 
tyrosine content of each fibre was then estimated by 
measuring the optical density of the i 

ab intervals along the length and for 
variations in cross-sectional area of the fibre. The 
resulta are given in Table 1. 











In both cases the more plastic fibres oantain the 
greater amount of tyrosine, and since the more 
io flbres are also the more amorphous, it seems 
clear that the bulky side-chains of tyrosine are one 


Theory of Antibiotic Inhibition Zones in 
Agar Media 


Srxam Cooper and Woodman! proposed on theoret- 
ical grounds that the formula 


ot — 4 DT, 3-30 (log m, — 


The 
diffusion of an antibiotic having a diffusion coefficient 
D, from a solution kept at a constant concentration 
™, into an agar culture of an organism (Fig. 1). 

The time at which the critical concentration m' 
reached the edge of the zone of inhibition can be 
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aloulated for all values of œ (zones of different sizes) 
nd is given by 
T = a4 (D 2-30 log mom?) (1) 


Ib was shown experimentally that a critical value 
if T' existed in the growth of the bacterial on, 
vhen the of the zone was formed; for if the 
n is meubeted for A hr. before adding the 
antibiotic, the sime of the zone is reduced. 
Tein el “Sane mua eil UT. Donácee if the 
ime of i of culture h ia T' the rone 
was reduced to nil. The size of rones for varying 
values of h was given by putting T — (T, — h) in(l), 
ind when A = 0, T = T, , 
Oo and Linton’ examined the factors in- 
luenemng Tœ and showed the i of ‘tam- 
perature control in the early hours of growth. They 
aelenes tal anomalies in the use of plate 
Temperature control was much more certam 
by using the tube method of Mitchison and Spicer’, 
and therefore Cooper and Gillespie‘ used this method 
to investigate its influenoe on Te in the case of 
yoin acting on hyloooocus. Over a wide 
range (22°-42°) the variation in T, from 2-2 hr. to 
9:0 hr. was explicable by : 


T= L +G (2) 


where L is the lag period, and G the generation time 
of the organism in the nutrient medium at the tem- 
perature of the experiment ; n’, the number of gen- 
srations ab time T,, 
(8-5—4-4) over the whole tem ture range, when & 
standard inoculum and a medium were used, 
Cooper! pointed out that the slope of the graphs 
ee Geis Dci ae nodu eee. 
Dui du e ap Cd N.) 
Peon ev E aS eee N, wie 
xx abesse i ires 
pd d aM S EE 
As a result, it is now possible to give a theoretical 
basis to the meaning of T, and calculate ita value 
from the growth curve of the The effect 
of inoculum size observed by Mitchison and Spicer*, 
and further investigated by Linton’, can be even 
more accurately predicted. 
The theory of the early part of the growth curve 
is well known. Let N be number of organisme at 
time T, N, their number at zero time, n be the 
number of generations, G be the generation time. 
Then N= N, ?* and T = L + nG. 
In solid media, thé number of organisme per colony 
is given by p=NIN,=®, or n —log,p = 
log, NIN, 2 3.32 1 NIN, Therefore, T = L 
--3:82 G (log N/N,). T = T,, let the value of 
N be N’ and the value of n be n’. Then 


T,= L +n G -L-4332G(lg N'IN.) (8) 


The first part of this equation is ıdentical with 
aquation (2), which was derived experimentally. Ib 
is now evident that n’ is the number of generations 
required to reach a critical density of organisms per 
ml. and that 7, varies with both and 
size of inoculum to allow this to be done. 

Oombining equation (3) from the growth-ourve of 
the organiam with equation (1) from the diffusion 
laws, we have: 


v*/4 D (2-30 log mah’) = T, = L + 3:32G (log N’IN,) 
m 
^ = 4 D (2-80 log mm^) (L + 8:32 G log N'IN.) 
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lains the effects of inoculum density, so 
end psi is made for the possible effect of 
high values of N, on lag period and generation time 
(not detectable in Mitehison and BSpioer's results). 
The values m and N’ depend on the antibiotic and the 
iam, but the other symbols represent variables 
all of which can be separately determined and con- 
trolled. Even D depends on the vi ity and tem- 
perature. Ib is felt, therefore,’that the oritical density 
of organiams N’, which represents a limiting factor 
for inhibition of growth, is just as important as the 
critical concentration of antibiotic m’, which must 
be reached before N', m order to form a zone. The 
critical time T', is the time ired by the inoculum 
Ne ee ee ee ee 
Bova by the tee of the zone at distance x is 
the fact t the critical concentration 
m E un de before the bacterial population 
exceeds N’. The amount of bacterial cells is evidently 
just as important as the amount of antibiotic. 
The theory, with appropriate modifications, should 
be applicable to zones of exhibition in vitamin assay 
work, as well as zones of inhibition due to antiseptios. 
An understanding of ita principles should enable the 
detection of other factors influencing resulta to be 
made more easily (for example, variations in the 
sensitivity of the organism ; the influence of nutri- 
tional and toxic factors in the medium; antagonism 
and synergiam with other substances). In the case 
of streptomycin and the staphylococcus, the presence 
of magnesium and iron ions in the agar medium 
influenced the critical concentration mw’ and hence 
the size of the xones (Linton*) With constant 
medium, however, m’ and N' have been constant, 
within the experimental error, for the action. of 
streptomycin on staphylococcus, for all temperatures 
and all densities of inoculum. With chloramphenicol, 
temperature affects the action of the antibiotic, 
a change in m/—and poesibly N’ may be alightly 
affected. though the result is on the borderline: of tha 


experimental deviations. 


K. E. CoorEgR 

Department of Preventive Medicine, 
University of Bristol 
April 22, 

1 Cooper, K. H., and Woodman, D., J. Path, and Daot., 68, 76 (1046). 
* Cooper, K. H., and Linton, A. IL, J. Gen. Microbiol., 7, 8 (1052). 
* Mitchtson, D. A., and Spleer, O. G., J. Gem. Microbiol., 8, 164 (1949). 
* Cooper, E. IL, and Gillesple, W. A., J. Gen. Microbial., 7, 1 (1082). 
"Linton, A. H. goenmqniw on, 1085), and: Frac. Ate Geh. 


A. H "Studies in the Viabill of Bacterial Populations”, 
‘Mair theds, Bestal (1064) 7 


Effect of Anti-histamine Substances on 
Cold Vascdilatation In the Finger 


Laws! deeoribed an mtermivtent vasodilatawon in 
ihe finger during ite immersion m cold wa&.er, and 
suggested that a histemune-like substance was released 
in the cold tissues. 

In order to study the part played by histamine in 
bringing about this response, the antuhistamme sub- 
stances diphenhydramine hydrochloride (‘Benadryl’) 
and promethazine hydrochloride (‘Phenergan’) were 
administered to normal, heat-&oolmnmatured, Asian 
subjects, whose cold vasodilator responses were 
followed by means of copper-constantan thermo- 
couples strapped to their index fingers. In each case 
the gkin temperature of the finger was plotted against 


r "ca 
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time and tho results expressed (1) as the mean area — 


enclosed by this ourve', and (2) aa the latent period 
of the response’. A 1/1,000 solution of histamine acid 
phosphate was placed on the skin of the forearm 
of the same subjects and a needle-prick was made 
through the solution. The mean area of the wheal 
thus produced was measured immediately before each 
cold immersion. . 

` The resulta are given in Table 1. 50 mgm. of di- 
uiu ques deni abo by mouth, reduced the 
size of the cutaneous histamme wheel (t 2-21, 
p «0:20 > 0-10) but had no effect on the cold- 

response. 50 mgm. of promethazine 

hydrochloride given by mouth oaused a highly 
signifloant reduction both of the histamine wheal 
(t = 11:478, p < 0-001) and of the oold vasodilator 
response (t — 8:881, p < 0-01 > 0-001) and it also 
significantly delayed the onset of the vasodilator 
response ($ — 3.028, p < 0-01 > 0-001). There was 
& reflex vasodilator reaction in the index finger of 
the opposite hand, and this response was also sig- 
` nifloantly delayed by the oral administration of 
50 mgm. of hydrochloride (t =-3-357, 
p < 0-02 > 0-01). When introduced into into the finger- 
tip by ee promethazine hydrochloride 
ore de of the cold vasodilatation, 
pedi eee i Ai Pecan cea 
of promethazine hydrochlaride‘*. In ten untreated 
subjects a negative correlation was found between 
the size of the cutanequs histamine wheal and the 
magnitude of the cold vasodilatation (r = 0-705, 
p < 0-05 > 0-02). 

.Binoe systemic administration of promethaxino 
hydrochloride causes oeniral depreasion®’, and since 
local administration of prometharme hydrochloride 
did not inhibrt the cold vasodilator response, it seems 
possible that inhibition of the response by the oral 
administration of 50 mgm. of this drug was due to & 
central depressant action. These resulta provide, 
therefore, no definite evidenoe for the participation 
of histamine in the oold vasodilator-response, and 
this conforms with observations by Duff et al.*. "M 

pee een er ee 
effect of drugs with a depressant action on 
the oold vasodilatation in the finger. 


seas laces of Phymology, 
niversity of Malaya, 
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Effect of Vaga! Stimulation on the 
Sinus Venosus of the Frog's Heart | 


Tua effect of vagal stimulation or ap 
choline on electrically driven heart penis dee 

been studied with intracellular electrodes eed 
workers}. The purpose: of the experiment 
was to gain some information about the events durin, 
eer eee spontaneously active paoemaka 


p toe 
together with the two vago-sym hie aa beet 
open and pinned out. Wi ad elestrode was 
iiio the! Beans iene Mo eat soul Do (ohare, 
i ste a DIM paremale potential" was seen 

terial docens slowly üeoaghon 
aeeIe until pe erie threshold for an action potentia 
is reached. In fibres that showed constant picture 
for several beats, the most negative value of th: 
membrane potential during the cycle ranged from 
45 to 60 mV. 

If the vagi are stimulated briefly during the fallin; 
phase of an action potential, the repolarization 
ceeds to above the most negative point reached ir 
previous cycles, and the next beat is delayed becans 
the slope of the potential is reducec 


. LA, left). ith more prolonged stimulatior 
ow "hyperpolaziration' suppresses the next pace. 
Ae parent aca atope the voart (Fig. LÁ, right) 


On removing the vagal stimulus a slow depolarizatior 
develops again. In the experiment illustrated, thir 
depolariration was not allowed to reach the threshold 
instead, a &eoond train of vagal impulses was seni 
into the lion, causing & renewed hyper. 
polarization. After this procedure was repeated ono 
more, an action potential of shortened duration arom 
from & now apparently reduced threshold. Ths 
maximum inorease of the membrane potential, a 
measured from the foot of the last pacemake 
potential, was 8 mV. in this experiment. 

ee ee ee ee 
polarisation 8-13 mV. (mean 8 mV.). Or 
several other sinus fibres, however, vagal stimulatio 
merely depressed the pacemaker potential (Fig. 1B) 
This sogeria tat th tration trom è typical pac 
maker to & typical auricle fibre is gradual. v 
noteworthy that the first’ two actian potentials afte 
the vagal arrest are not only shortened, but alm 
slightly decreased in amplitu This reduction o. 
the ‘overshoot’ amplitude wag usually observed 
and was particularly striking on oocasions whe 
impulses reached the inhibited fibre from a» 
accidentally denervated and still beating part o 
the sinus. 

ee ped E D. 
on sympathetic stimulation were studied in a few 
&tropinized preparations. Ás might be expeoted, th: 
pee potential increased in steepness after t 
tenth period of several sébonds (Fig. 1C). The 
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tential without hyparpolarizatton preparation was treated 
with ergotamine, Ln 1 ( Hoot of vago «rmpatheto stimula 
on in an 
Voltage calibration in 20 mV steps; rc Han ls drawn 
through sero potenüal, im (4 ton from —10 mv. 
zal an D ga : Ireo. 


varshoot’ was increased from 5:5 mV. to ll mV. 
1 sympathetic stimulation. 
Theee results confirm the results of Gaskell?, who 
rund that the demarcation potential in turtle auricle 
as increased during vagal inhibition. They also 
ill to mind the experiments of Howell and Duket, 
ad of Lebnartz*', who showed that during vagal 
‘reat a heart liberated potassium ions; for an out- 
3w of potassium ions could contribute to the 
hibitory hyperpolarization. An increase in per- 
wability to potassium, relative to that of sodium, 
wld also account for a decrease in the ‘overshoot’ 
id for the faster repolarization of the action 
tential. 
O. F. HurTER : 
W. TRAUTWEIN 
Wilmer Institute, 
he Johns eee Hospital and University, 
Baltimore, Md. April 20. 
H 
i Bst ere tite qf. et, od 
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dutritive Value of Heated Vegetable Oils 


Muon of the fat consumed by human beings, 
articularly in India, has been heated, and the con- 
itions of heating vary widely and also with the 
ature of the foodstuff mto which the oil or fat is 
1corporated. It is therefore necessary to have 
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scientific data concerning the nutritive value of 
heated oils and fat. 

Heated oils have been shown to be poorly absorbed’, 
to produce cancerous tumours’ and to cause yms 
resembling that due to vitamin E deficiency’. 
Thermal polymerization was found to develop toxic 
products responsible for growth depreegion*. Kaunitz* 
stated that óxidired fats destroyed vitamins in the 
diets and thus oaused retardation of growth. 
Chalmers! found that injections of heat-polymerized 
cotton-seed oil did not lead to the growth of 
tumours. 

In most of the above investigations, the oils were 
heated m a current of carbon dioxide or nitrogen. 
In India, oils are heated in open pans for long periods 
and, further, the residual oil from a day’s operations 
18 supplemented with fresh oil and re-heated again. 
This may accelerate the oxidative and other changes. 
The work reported in this communication was under- 
taken to elucidate the nutritive value of some of 
the commonly used oils when they were fed after 
heating. 

Groundnut, sesame and coconut oils were heated 
in an open iron at 270? C. for 8 hr. They were 
then incorporated into gynthetio dieta to give 15 per 
cent fat, and fed to albino rate. There were grx groups 
of six rate each, five weeks old and weighing 40—50 gm. 
The two of rata allotted to any particular oil 
(unhea and heated) were litter mates and were 
distributed with due consideration to weight and sex. 
The diet employed had the followmg composition : 
fat, 15 per cent; casein, 12 per cent; sugar, 10 per 
cent; salt mixture, 4 per cent; and starch, 59 per 
cent ; and the vitamin supplements were: thiamine, 
15; riboflavm, 60; pyridoxine, 10; niacin, 10: 
calcium pantothenate, 50 (all in mgm. per kgm. of 
the diet), and choline, 1 gm. Vitamins A and D 
were given in the form of two drops of ‘Adexoline’ 
twice a week per rat. The rata were housed in inde- 
pendent cages. The vitamin supplements were added 
to the diet every day, so as to prevent their destruction 
by the heated oils. Weekly growth records were 
maintained. At the end AE tha Aeth weak; four ruta 
from each group were opened under chloroform, and 
liver, spleen, stomach and kidney were removed and 
Suita The liver fat was also estimated. The 
observations are presented in Table 1. 


Table 1. IMFLUNKCM OF HEATING THE OIL OX ITB NUTRITIVE VALUN 
AND Fat DAPORITION IE THA 











Liver weight 
Average gain | Feed | as peroentage | Percentage 
per rat per ofh- ot fat in liver 
| week (gm.) | deney weigh 
et arcs dnnt 
oll: 
Unheated | 180405 11 38403 59:208 
Heated 5040-9 0 67 57406 T1404 
Sesame oll 
Unheated | 10 0 + 0-8 10 14240107 48408 
Hoated 43407 07 60405 78403 
Cooonut oil 
Unbeated | 110411 1-1 43403 454038 
Heated 45407 07 58 +04 70-203 
L 




















The results show clearly that in all three cases 
the heated oil has adversely affected the gain in 
weight. The feed efficiency, that is, the morease m 
weight per gm. of fat consumed, of the heated-oil 
group of rats is considerably reduced. There were 
no significant changes in the weights of stomach, 
kidney and spleen of the two groups of animals. 
These resulte are not, therefore, presented here. 


-ur M 


514 

Tt may be seen that the liver weights (fresh) of 
the beeted-oil ups are significantly higher than 
the controls. fat content of the livers of the 


heated-oil group is nearly twice that of the control 
groups. Heated oil has produced fatty infiltration 
of the liver. Further, the livers were badly damaged 

and were not of the normal colour. 


WOOR 1G pes pee neers on (hinted at:2800); was 
used in diet, severe jaundice occurred and four 
of the six rats died in the sixth week of the experi- 
ment. The exact 
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waa with, growth as measured by increase in weigh: 
The results obtained in a fleld experiment where tbh 
plante were growing in a sward are summarized i 
Fig. 1. In this experiment thirty plante of each « 
species were dug up twice a week, washed free of so» 
the tillers counted and then ‘dried and weigh 
Each pomt m the figure is derived from the measure 


-~ ment of 660 plante. In the majority of strains tilk 


production ceased about the seventieth day aft 
sowing. No sudden change occurred in the rate : 
increase of the plants (roots plus shoots) or in th 
rate of increase of the weight of shoot per tille 
that is, the weight of a tiller. Other details of tł 
experiment have been published elsewhere’. 

In another experiment, planta of Lolium perons, 
S.24 were grown in whalehide pots of 6,700 m 
capacity. An number of pote containing om 
two or three planta were taken at intervals, tł 
planta washed free from soil and thén treated as j 
the other i Usually thirty pota we» 
dealt with on each date. The results are presente 
in Fig. 2 as the mean of the plants measured on 
particular date. Tiller production ceased about tł 
hundredth day after sowing. As in the fleld exper 
ment, there was no cessation of dry-weight mores: 
comperable to the cesmation of tiller productio» 
although a gradual reduction in this rate did oocu 
The weight of shoot per tiller increased at the san 
rate throughout the period of the experiment. 
This state of inanition of tillering would appear * 
affect chiefly the meristematic tlasues concerned wit 
the production of new tillers; the more matu» 
tissues are unaffected and continued to grow, th» 
is, to gain in weight without any sudden change i 
the rate of increase for some considerable time aft 
the cessation of tiller production. This is in accor 
ance with Cooper's* findings that rate of leaf pr 
duction on the mam tiller was unaffected by cessatic 


of tillering. . 

; AETHUR TROUGHTON 

Welsh Plant Breeding Station, S 
University College of Wales, 
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Temporary Destocking of Pastures to ald 
Control of the Cattle Tick 


Tum tick Boophilus mWoropius Oan., is generally 
sonsideced to be the most serious single cause of loss 
to the cattle industry in tropical Australia, contribut- 
mg to the death of many cattle in dry years. Present 


only 
two or three dippings per year can be expected to 
reduce the diffoulties of controlling strains of ticks 
resistant to these and newer acaricides. The resulta 


which some cattle owners do not find inconveniently 


Two herds of cattle;were kept in adjoining oom- 
parable paddocks of ap tely seventy-five acres. 
An equal number (10-14) of animals was present in 
each of the two herds at any ane time. The ‘control’ 
herd was allowed acceas to the whole area of paddock O 
continuously, whereas the experimental herd was 
alternated between the two halves, A and B, of the 
other paddock, which was divided by an electric 
fence. The ods for which the 4 or B docks 
were were based, after mid-November 
1958, on observations made in the district on the 
time taken from the date of drop of a replete female 
tick to the death of its larval progeny (Wilkinson, 

ublished data). Fig. 1 ahows infestations of adult 
ti exceeding 0-5 cm. in length, on the two herds, 
the numbers with arrows indicating occasions on 
which the animals were sprayed with DDT prepara- 
tion (1 per cent p,p'-isomer). It will be seen that, 
after the beginning of February 1954, infestations of 
the cattle moved to previously destocked pastures 
remained low. A few ticks continued to occur on the 
cattle, and this was considered a desirable feature, 
because the cattle would be regularly re-infested with 
Babesia carried by the larve and thus retain their 
immunity to ‘redwater’ fever’. 
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1 Hitoheook, L. F., Aust. J. Agric. Res., 4, 300 (1963). 
! Legg, J., O.B.LE. Aust, Pamphies No, 56 (Melbourne, 1035). 


A New Acaricide, 
2,4,5, 4!-Tetrachlorodiphenylsul phone 


Luger et al.1, Swingle* and Browning ¢ al.* have 
stated that the insecticidal value of pp d 
henylsulphone is relatively low; Luger ei 
oats that diphenylsulphone and monoohlorodiphenyl- 
sulphone are devoid of any insecticidal activity. On 
the other hand, Eaton‘ found among various diphenyl 
compounds some substances with a sulphone link 
active against spider mites and their oggs ; optimal 


sulphone are more or lees phytocidal at active 
concentrations. We have now found that 2,4,5- 
trichlorodiphenytsulphone (VY 1T) and 2,4,5,4’- 
tetrachl ylsulphone (Tedion V 18') possess 
strong acaricidal properties without phytocidal side- 
effects. As can be seen from Tables 1 and 2, the latter 
substance is more active on the eggs than any of the 
ee As is the case with some 
o acaricides now in use, such as OPBS (p- 

chloro yl-benzeneeulphonate), OPOBS (p-chloro- 
pheny1-p-chlorobenzenesulphonate) and  p-ehloro. 
uec scrape gn ‘Tedion Y it also 
shows activity on all axcept adult spider mites. 

The various compounds were tested on Tetranychus 
wrticas Koch on bean plants (Phaseolus). Potted bean 
plants with or withdut eggs were 


without had dried, these were 
infected with adult females in 
order to obtain eggs on the dry 
residue. After two or three days 
the adults were removed. In 
order to evaluate the penetration 
of "Tedion' into the leaf, leaves 
were treated on the upper side 
and infected with mites on the 
under side. Solutions and emul- 
sions containing 1,000 and 100 
p-p.m. of active material caused in 
these circumstances a total kill of 
and larvse. 

phytotoxio properties of 

‘Tedion Y 18’ were investigated on 


cucumber, tomato, potato, 
bean (Victa faba), French bean 
(Phaseolus vulgaris) and garden pea 
(Pisum saiwum). The ta were 

sprayed with 0-3, 1-0 
and 8-0 per cent of active material, 
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Table 2.  AOTIOX OF 9-OHLO 
(OHLORPARAGIDME) AND "TADIOM' ON 

















but no deleterious effect could be noted even after 
ten days. 

*"Iedion V 18' did not show any visible effect on 
flies, beetles, aphids and other insecta when these 

Seat ee eee ee ee Bees were not 

by contact or by ingestion of contaminated 
ood. The oral median lethal dose for mice of "Tedion 
V 18’ exoeeds considerably 5 gm./kgm., for this 
ee a EDO: 
of intoxication among the test animals. ‘are it 


pope Io Do d High spendio compound whioh is 
ee ees 


ac RR Field 
trials on fruit tree red spider (Metaistronychus ulmi 


Koch) have shown that one post-flowering treatment 
may the orchards ically free of red spider 
up to autumn. results have been 


obtained on apples, pre, Gucmmbers; granes; 
carnations, roses and other horticultural crops in the 
Netherlands, Luxemburg and France. 
Details of laboratory and fleld-triala will be 
elsewhere. 


Agrobiological Laboratory “Boekeateyn”, 
's-Qreveland. March 22. 


E M). +» Martin, H., and Muller, P., Hele. Okim. Acts, 87, 902 


* Swingle, M. O., Philipe, 4. ML and Gahan, J ‘Organic Insectialdes 
P Spedles". . U.B. Dept AER UI B SM. 


). 
* Browning, H. O., e al,“ ot DDT 
of Insects”, kep. 15, O.N., 170 DDT 
1940). 
De 


+» Nature, 161, 644 (1948). 


NATURE 


* Table 1. BURN OF CPES; OPOBS AWD “TEDION’ ON Tetrenpokus ^ 
urtioss KOCH 


: Bux Species 
il Untveraity, 


. Crop Prot, Londom, 1949. 


September 10, 1955 vo. 176 


Control of Yeast Contamination by 
*Mycostatin' in Cultures of the Virus of 
Foot-and-Mouth Disease 


CunTUERB of the virus of foot-and-mouth disease 
by Frenkel’s method!, in which the epithelial tissue 
of the cattle tongue is used, 18 bemg widely adopted 
for the provision of virus for vaccine production. 
The tongue epithelium is grossly contammated with 
bacteria and yeasts, and antibiotics must be included 
m the culture medium for their suppreesion. The 
bacterial contamination that we have encountered 
has been effectively controlled by penioilin and 
streptomycin ; T of. inhibiting the 
growth of yeasts During Deoember 1954— 
Maroh 1965, fourteen apparently distnot strains of 
yeasts have been isolated from virus cultures in 
which the tongue tiasue was from oatile slaughtered 
in London. An attempt is bemg made to identify 
these strams using the olasmflcauon of Lodder and 
Kreger - van Rij*. This haa led, so far, to recognition. 


Ti has now been found possible to oontrol this 
yeast contamination by the addition to the culture 
medium of ‘Mycostatan”, an antifungal substance 
from a soil actmomycete originally extracted by 
Hazen and Brown‘. In $^ vittro testa, ‘Myoostatin’ 
inhibited the growth of thirteen of the above fourteen 
Strains in & concentration of 20 unita/ml., and the 
remaining strain was inhibited by 80 unita/ml. The 
addition of 20 unitafml. to the virus cultures has 
resulted in complete control of yeast contamination. 
Using fourfold increases m concentration, no decrease 
in virus multiplication was observed until 320 unita/ 
ml. had been exceeded. 

We are indebted to Messrs. E. R. Squibb and Sons 
for supplies of ‘Mycostatin’. 

Jaoquanixm O. Wiawonnm 
W. M. HuNDHBRSON 
Research Institute (Anrmal Virus Diseases), : 
Pirbright, Surrey. 
June 4. 


1 Frenkel, H. 8., LE ean ee 

aT Poco and MIN. yan XN ‘Tho Yeasts” (North 

E M Ee M BEB Sealer M trade name for 
bb aad ue AR London and Now York, tn 


t Hamm, Hilxabeih L., and Brown, Eachel, Solencs, 11$, 423 (1950). 


Reproduction.in the Cat-fish, Clarias 
mossambicus Peters. 


No precise information has been published on the 
breedmg habits of Clarias mossambious. Although 
previous authors who have studied this species in 
the fleld give records of ripe females! and breeding 
fish*,, definite spawning sites have apparently never 
been devermined, nor have the eggs, embryos and 
larve been desaribed. t 

Dunng reoent raing in Uganda &n actual spawning 
site was investigated. Spawnmg took place in the 
flooded, low-lying areas adjacent to & ahallow drain- 
age stream flowing mto Lake Victoria, near Jinja. 
This stream is separated from the lake by a narrow 
pa swamp which is succeeded on the landward 
Hide by A thin’ bolt of the grass DONAR. When 
not in spate, the stream is reduced to a series of 
shallow, disconnected pools without direct surface- 
water connexion with the lake. Under flood oon- 
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Fig. 1. Tarülized ovum of Clarias mossembicus ; soen by trans- 
mitted light, Magnification e. x 0 


ditaons the stream overflows ite banks, inundating 
the low-lying Echinochloa rome, which becomes & 
lige PEE pdel as Attention was drawn 
to of adult O. mossambicus (normally 
absent this stream) by the large number of 
African fishermen seen spearing these fish. A small 
samplo of speared fish examined showed that females 
had ether ovulated or were likely to ovulate within 
& ahort period. All male fish caught were apparently 


ripe. 

Evidence indicatmg when sexually active fish first 
asoended the stream is both scanty and equivocal. 
African fishermen claimed that fish first appeared on 

11; on the other hand, subsequent collections 
larvs demonstrated the presence of young fish at 
least three weeks older than those known to have been 
rpewned on 12. More positive evidence is 
available the time by which adulta had 
returned to the lake. From both fishing activity and 
personal observation, it seems that few adulta 
remained m the stream four days after fertilized eggs 
were first found. At this time the extent of the stream 


plant debris lymg m pools and mde runnels of the 
main stream. Despite intensive search, very fow 
eggs were found in the main stream or in steg from 
which the debris had been scoured by the flood. A 

feature m the distribution of eggs 

early larve was their m small 
ee Adm c xmniLOE 
area. 

The fertilized ovum is amall and sub-elliptical in 
meters of 2-0 mm. and 1:5 mm. ively. The 
translucent straw-yellow yolk almost the vitelline 

. A characteristic feature is the large adhesive 

about 0:5 mm. , whioh entirely gurrounds 
one pole. The outer of this disk follows the 
zeneral contour of the underlying chorion; at ite 
pentro there is a well-marked pit-like depression 
(Fig. 1). Sheets of a i and elastio substance 
which are extruded from the disk firmly anchor the 


base-line is known only 

embryos obtained in the first 
instance by artificial fertilization, the developmental 
times given below refer to these individuals. 

Withm an hour of fertilization the fourth blasto- 
dermal cleavage has taken place, the blastodermal 
disk occupying the pole opposite the adhesive disk. 
After nine hours there is a well-defined embryanio 
shield lying equatorially. Hatching takes place 
between twenty-three and twenty-five hours after 
fertilization. For it may be noted that 
Tilapia esculenta T. leucosticta raised under 
Hmilar conditions hatch between five and six days 
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after fertilization. Newly hatched C. mossambious 
larve are 3-5-4-0 mm. long; the first two gill slita 
are and there is a clearly defmed opercular 
fold. The larva swim actively, and are not confined 
to the substrate. A small, but distinct, ventral sucker 
is developed on the vitelline membrane. The ad- 
hegive properties of this suoker are considerably less 
than those of the chorionic adhesive disk. 

Development after hatching is also rapid, especially 
during the first fifty hours. Perhaps the most out- 
standmg morphological features of this period are the 
large olfactory saos, which dominate the anterior 
oephalio region, and the precociously developed 
ciroum-oral barbels. 

Between thirty-seven and thirty-nine hours after 
hatching, an extensive and well-developed vascular 
network is visible on the expansive branchiostegal 
membrane. At this stage the operculum is clearly 
dome Gal uo EIN RUE branchiostegal raya 
are present. Preliminary investigation leads me to 
interpret the branohiostegal vascular net as an ex- 
tension of the hyoidean vascular arch, without ita 
subdivision mto afferent and efferent veesels. Blood 
flows into this network from the ventral aorta, and 
after circulating through the net is collected mto a 
single vessel which joins the paired dorsal sorte 
behind the eye. It is suggested that the hyoidean 
vascular net functions as an accessory gill. In larve 
one week old these vessels may stil be traced, but 
thereafter increased pigmentation precludes further 
direct observations on living material. 

The yolk sac is completely resorbed four days 
after hatching, at which time the larvw have attained 

a length of 7-8 mm. and are olearly recognizable 
aa youre Olas, The vitelline sucker ceases to be 
functional at about this period, and is soon lost. 

Embryos raised tn vitro were kept withm the tem- 

of 28-0-24:5°0., whereas under 
Pal aodann Sc herbs wore ioe to E UREAN 
temperature variation as great ag ( deg. C. (22°-28°). 
Bo far as could be determined, development in vivo 
was slower than in the laboratory, there being & time 
lag of nearly 100 per cent during pre-hatahing de- 
velopment, later reduced to 25 per cent by the time 
that the yolk had been resorbed. Oxygen tension, 
probably associated with the intensity and turbulence 
of water flow, is doubtless an t feature in 
controlling developmental rates. was noticed, for 
example, that early development was faster m 
embryos raised in dishes with a strong ourrent 
agitating the water than in those supplied with only 
a alight water flow. Larvæ resulting from artificial 
fertilization did not survive beyond five days after 
Pe 
The. temporary nature of the spawning area is 
emphasized by the fact that six days after the dig- 
dia o ATI ETa Nos DEFOD add oi m 
isolated from the main stream. Also 
ai Ghia ine lave rore Dat found in the PRAN: 
these were at a developmental stage with 
es egret AS the swamp. 
A rapid fal in water-level now occurred, which 
resulted in many larvs being concentrated in small 
isolated pools tely a foot in diameter and 
six inches deep. one such the midday surface 
temperature, was 84° O., six inches below, the 
temperature of the mud was 25°0. Larval fishes 
continued to live under these conditions for three 
days without any marked diminution in their num- 
bers. Finally, on the fourth day the pools dried out 
completely. 
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“Collections made in: the main stream mdicated a 


environmental conditions are typical for this period 
of the ‘long’ rains, then it would seam probable that 
larval O. mossambious suffer severe mortality before 
reaching the lake. On the other hand, rainfall in 
this area during March and April had been unusually 
light and irregular. 

It has not yet been determined at what stage in 
the life-history young flshee find their way into the 
lake. 


A full description of embryonio and larval develop- 
ment in C. mossambicus will be published elsewhere. 


P. H. Gagugswoop 
East African Fisheries Research Organization, 


Jinja, Uganda. 

May 23. . 
“Graham, AL, “A Report on the 8 of Lake Victoria 
1927-28'" (Crown Agents for de Colona onda 1929). 
y H. B., “A Report Fishing Survey of Lakes 

^ (Qrown Agents for the London, 1039). 
A 1933). Ricardo auan 0 KC, Bader Ho y. e 
cris mem Ree OEE eee aks 
Nyasa” (Orown Agents the Oolonies, London, 1042). Lowe 


Take Wye Toe 


Catarrh 


The disease can be transmitted to cattle by needle 
passage of spleén/gland emulsions'. 
ted to rabbits’. 

rabbit-adapted strain affords an easier and 
more economical means of investigation, and, in view 
of Mettam's* remarks that “The virus must bo fairly 
large and only invisible because of some natural 
peculiarity . . .", it was decided to make a minute 
examination of smears and sections obtained from 
various infected rabbit tissues. Using Castaneda, 
Maochiavello and Giemsa staining, it was obeerved 
that elementary and initial bodies were t 
in most tissues, but ially spleen, lung 
and appendix, which resemble those of the peittacoeis 
group of viruses (Fig. 1). These bodies showed the 
pleomorphism, colour variation and location as 
described by Bedson and Bland’. 

A check was then made on smears and sections of 
bovine tissues already prepared, and although the 
virus is present it is much leas numerous and more 
likely to be confused with cellular debris. 

An attempt was also made to establish the disease 
in fertile hens’ eggs using 0:23 c.c. of a 10 per cent 
spleen emulsion from an infected rabbit, but after 
only two pessages in the yolk sao of eight-day old 
embryos it was unavoidably necessary to discontinue 
this work for some months. Smears from yolk sac 
and chorio-allantoic membrane revealed various forms 
of the virus, but bodies were undetectable. 

In view of the fact that pat is virus can be 
stored for some months by placing infected yolk sacs 
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Fig. 1. Rabbit stained with Giemsa, Inttial bodies, mainly 
rie m erede Clemet. Tit x 000 


in deep freeze, and despite the fact that the viru 
of malignant catarrh will only remain viable for ont 
to two weeks aooording to all previous investigators 
it was decided to place ane yolk seo in a sterile 
container in the deep freeze at — 10°C. At the 
continued, but paseages in rabbits were maintained 
However, after four months from this time (fifty. 
seventh passage), the rabbits failed to react. 

After eight months, when it was possible to resume 
the work, the frozen yolk sac was emulsified m 
nutrient broth to make a 10 per cent yolk Bao emul. 
sion, and 0-2 o.c. was inoculated into the yolk sec 
of eight-day old fertile hens’ eggs. After a further 
two passages, 10 o.c. of a 10 per cent whole 
emulsion. waa inoculated into the pressapular glande 
of two cattle. 

Four weeks later one animal reacted with symptoma 
associated with malignant catarrh, and this was con- 
firmed by mortem findings. A 10 per cent 
spleen/gland emulsion from this animal was sub- 
inoculated into a further two animals by the pre- 
scapular gland route, and after three weeks one of 
the animals reacted, again with typical clinical and 
post-mortem findings associated with di 
catarrh. Using whole egg emulsion from the fourth 
egg-paseage after storage, & further four castle were 
inoculated intratracheally. Three reacted in three 
to four weeks, again with typical symptoms; but one 
of these, & young native bull, survrved. Thus, a 
complete oyole, bovine—rabbit—fertile heng’ eggs— 
bovine, has been completed. 

Natural infections of malignant catarrh have not 
been recorded at Kabete. 

Papers embodying the results of these studies are 


D. Dansın 
Veterinary Research Laboratory, 
P.O. Kabete, Kenya. 
April 15. 


! Henning, AL W., "Animal Dis. In 8.A.", 2nd edit., 791 (1049). 

* Pleroy, 8. XL, Brit. Vet. J., 108, No. 2, 35 (1964). 

* Pleroy, 8. H. (to be published). 

‘Me B., W. M., ''Bnotaloke 1n Cattle”, 9th and 10th Rep. D.V.E. 
and B. Afr, 396 (1028). 


MEUS Pound Mand, Vo DOW ME e . Path., 13, 461 
(1032). ica 
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New Free Amino-Acids in Plant Materials 
Recent research: indicates the presence of 
5-h ipecolinio acid as well as ly 
h; lysine, besides pipeoolinio acid and iai 
in the non-protein nitrogenous fraction of plant 
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t of Inoerne hay cut at 14 om. First 
vate Second 
o aci 
: 1, Aspartio 


Ethanolo extrac 
phenol-water ACTU ee 
*- :1:5, upper layer). 

$ glutam!o acd; 


no sulphone); 14 moth]: 
treo lysine: MR e balian 

Previously umdentrmied ninhydrin-reactive sub- 
‘tances have been found to ocour 1n the hydrolysed*s 
nd unhydrolysed™ ethanolic extracts of lucerne hay 
iut m different stages of growth and in certain marine 
gue" as well as the extract of fenugreek meeda!té, 

ig. 1 shows & two-dimensional paper ohromato- 
rram of the ethanolic extract of lucerne hay cut at 
[4 am. in height (LibSchov). Among the ninhydrin- 
‘eactive spota occurring on the chromatogram are 
hose ing to pipecolinic acid (spot 19), 
^Ókiain (spot 20) as well as citrulline (spot 8) and 
»xmibly «-a&minohydroxyoeaproio acid or methionine 
ulphone (spot 13). The work of Koloušek indicates 
hab pipecolinic acid is present in mature lucerne hay 
Tébor) as well as citrulline‘. 

An identical picture is grven by the ethanolic 
xtract of lucerne hay out at 12 om. in height. 

A further unknown ninhydrin-reactive substance 
cours sometimes near asparagine (with the same Ry 
n phenol-water/ammonia as glycine but just below 
sparagine). This may be ethanolamine phosphate 
r a-e-diaminopimelic acid (Work, E., personal 
ommunioation). 

b-Hydroxypiperidine-2-omrboxylio acid does not 
eem to occur in these hays, but an unknown 
inhydrin-reactive substance is found in oertam 
aarine algae* in the position of this amino-acid on 
wo-dimensional paper ohromatograms (it only gives 

weak reaction with alloxan and isatin)*be, 

A brown nmhydnn oolour is given by another 
nknown substance ocourring in the hydrolysates of 
thanole extracts of lucerne hay. 

Spot 3 is thought to be 3: 4-dihydroxyphenyl- 


lanine®, 
C. B. Coursox 


Grobbelaar, N., Pollard, J. K., and Steward, F. C., Nature, 178, 703 


(1055) 

€) Koloukek, J., and Coulson, C B., J. So. Food and Agno. I 
(in the prem) (b) Chem. Listy, 48, 186 (1052). EEDD 
Coulson, C. B., Chem. and Indust., 071 (1953); (b) Instituto of Bea- 
(December 1055). (e) J. Se. 
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Isolation of Ectotrophic Mycorrhizal 
Mycelia from Rhizomorphs present in Soil 
Iw & recent communication m Nature, Warcup! 

described & technique devised for the isolation of 
fungi directly from h distributed in soil. By 
this method he in isolating & number of 
fungal species including bamdiomyoetes generally 
absent from dilution plates. 

During researches on soil fungi carmed out at 
Bedford College, mycelia known to form ectotrophic 
mycorrhizal associations have been isolated from 
sou rhizomorphs usmg the folowmg method: fresh 
thizomorphs picked out of the soil were washed for 
approximately 10 sec. in 0-1 per cent hydrochloric 
aod, then rmsed in sterilized water and plated 
on nutment media commonly used for oulturmg 
mycorrhizal fungi. In this way Boletus bovinus, 
B. scaber and Mycelium radicis nigrostrigosum were 
isolated from soil brought m from the field and from 
experimental sou cultures grown in the laboratory. 

The &ccompanying photograph shows & sample of 
rhizomorphs of B. bovsnus used for isolation purposes. 
Theee hyphal strands, present m a certain heathland 
Boil under investigation, exhibit æ pinkiah-brown 
colour. Their average diameter ia nae Each 
thizomorph consists of a central cylinder formed by 
1-8 hyphse 4— wide, enclosed within a shbath of 
more slender hyphe each 2~3 in diameter. Clamp 
connexions have not been observed in the hyphal 
filaments forming these rhizomorphs. In the - 
ticular soil mentioned above, B. seaber and M. r. 
nigrosirigosum were observed to develop hyphal 
strands structurally not dissimilar from those de- 
soribed for B. bovinus. 








Fig. L Soul rhlromorphs of Boletus bovinus as used for the purpose 
of isolation. x 140 





The isolation of eototrophio mycorrhizal mycelia 
from sou rhizomorphs by means of surface steriliza- 
tion has proved a convenient method of obtaining 
pure oultures of these fungi which, so far, have 
resisted isolation fram individual hyphp. 

Ina LEVISOHN 
Bedford College 
(University of London), 
Regent’s Park, London, N.W.1. 
June 8. 
t Waroup, J. H., Nature, 176, 968 (1955) 
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FORTHCOMING EVENTS 


Monday, September 12 


Maral Foussive (ai the Northampton Polytechnic, 
TU RE 3.0.1), a$ 6:16 p.m.—Mr. F. Wild: "Fhuo- 


Inero OF 
Bt. John 8 
borates in P 

Monday, September |2—Friday, September 16 
IMPERIAL OOLLEQE OF SANON AND TECHNOLOGY (at the Bomal 
Insa Albemarle Street, Tondon, W.1)—Third 
postum on ‘Information Theory". 

Muse Saprene 13—Saturday, September 17 


Hotel, Portrosh, Go. ditt. Wo rey y Aye on RA 
Dyeing and Finishing To-day”. : 


Wednesday, September |4—Saturday, September 17 


NATIONAL Prretoat LABORATORY (at Teddmgton)—Bympostum 
an “Cavitation in Hydrodynamics”. $ 


Friday, September 16 


Bioman Bodurrr (m logical Chemistry 
Marischal Coe. A Dard a Mi ie ME 


SER o ito pda sg do 17 
On the Phyalology Lecture 


Tigers Macaca Goboge, Aberdeen), et La) nn. Pedum n 


APPOINTMENTS VACANT 2 


APFLIOATIONS are invited for the following appointments on or 
before the dates mentioned : 


second. 

on problems) at of 
ji Wile he Mist of Tabou tad National Be .W.l, quoting 

on, 
AFINA Goptember 2) 

LROCTUEER IN oe The Untveraity, 
Leeds (September 26). . r 
ABEIFTANT LECTURER Puymos—The Registrar, Untversity 
College of North Btaffordahire, Keele, Staffs (Beptember 80). 

Belfast (Beptember $0) 2 
vir stes cam cr nones on ny 
PONES. d j mber M ahd 
and preferably of 


IABMRAEIAE (with 


tho 
W.C1 (Australia, 


Becretary and Registrar, 
(October 1). 


Secretary, 
Commonwealth, 36 Gordon Bquere, London, 
tember 30). 


Fame 
Untversity of North Wales, 
LECTURER or LECTURER DK 
trar, The University, Sheffield (October 1). 
NIIT LACTUXXL or 
at the Untversity 


Bearetary, eT ten eai Council, 1 
(October 1). 
Garay 


siy LN Yeuland) The Secretary, 
t iti Ommmorwealih, 36 Gardon Square, London, W.C.1 (New 


(Hong Kong, October 31). 
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Sei Tine RE gaa en ae 
Director of Agriculture on 


ABEINTAET (with an honours degree or BH 
MM NEUE SA DEPAETHENY OF PHYSIOLOGY fom 
on auditory Bearetary, Obaring Oroes Hospital 


and Development 
to amisi in research on heat transfer phe- 
The of Labour and National 
, 26 King Street, London, 


REPORTS and other PUBLICATIONS 
(net included in the monthly Books Supplement) 


Great Britain and Ireland 
4 of eder and 


Rothamsted 
pore are i 241. 7 
er 1055) T [47 
ina Opanedl for Adult Bduostion. Report on the 
: W. H. Salt, The University 


orpiaissdos of an at dens OD and. Over. Pp 
de No. Ee pp. 7. Tdk. 
Nacional, E am : E 


TE E ot ihe Ninit Meekog ol ha Anina H 
ATT 


Animal Husbandry in 
ü nid ROME 
"United on deu EI 
uoo arinen of amani: Bubeomnmi ee, Rapirt on Research Mol 
Ed (Washington, D.O.: Paige MEHR. 


Coast. Annual Report of tha Forestry De for Roe yoa 
1955. M cena ahs ie 
acto Foundati Annual 1954 Pp. M 

(4 plates). icri Ontario Beseuroh ron, 1955.) Ie 
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REASON AND SURVIVAL IN THE MODERN WORLD 


Ne eee 
Memorial Lecture, under the title “The Retreat 
from Reason", Prof. L. Hogben argued that this 
‘retreat’ waa the result of our failure to ensure that, 
on one hand, the training of the statesman and the 
man of letters gave them prevision of the technical 
forces which were shaping the society in which they 
live, whereas, on the other hand, the education of 
the scientists and the technician did nos make them 
aware of the social consequences of their own 
activities. Ib was accordingly necessary to devise 
an education which would grve us representatives 
capable of co-operating intelligently with technical 
experts in constructive social enterprise, and teach 
us how to choose them. Prof. Hogben then developed 
his argument for encouraging & wider knowledge of 
science as & means to action, and outlmed a pro- 
posal for an institute of social inquiries, and in doing 
so made numerous comments—for example, that the 
moet expensive products of modern social organixa- 
tion are uneducated men—the truth of which has 
been amply attested in recent months. 

Prof. Hogben’s lecture is recalled to mind by the 
appearance of a special number of Ths Political 
Quorterly in which, under the general title ''The 
Revolt against Reason", & series of nine articles 
examines from different angles the evidence for the 
alleged greet reversal during the past forty years of 
the ninsteenth-century climate and movement of 


revolt against 
ideals of the French Revolution. While, however, 
the articles indicate thas there has indeed bean a 
revolution in scientific thinking and a profound 
change in the whole climate of our thought, they 
failure of, or revolt against, reason. The result has 
been rather a deep confusion, a logs of direction in 
the political and social mind, both of the expert and 
specialist and of the ordinary man. The symposium 
suggests that if we eventually digest the new ideas 
and adapt ourselves to the new conditions, then we 
must do it with the aid- of reason; but there the 
affinity with Prof. Hogben’s lecture ends. A challenge 
to thought there may be, but scarcely one to action. 
Of the nine articles, those in which Dr. J. Bronowski 
deals with science, Mr. R. Wollheim with philosophy, 
and Mr. Noel Annan with the general intellectual 
revulsion to the right may be of most interest to the 
man of acienoe. Those of Prof. D. Emmett on religion, 
of Mr. D. G. MacRae on social science, of Mr. L. 
. Woolf on history, and of Mr. H. R. O. Greaves and 
in France, are required, however, to complete the 
picture of the existing climate of belief, while finally, 
Mr. R. Bryden analyses the attitude of the younger 
generation in the universities. 

The real situation is well shown by Dr. Bronowski, 
who proves as stout a champion of reason as 
any product of the nineteenth century. Discoveries 


relativity have made some of the assumptions or 
conclusiona of Newtonian science untenable. The 
new thought in science is based none the leas on new 
facta, and ita predictions have a formidable accuracy, 
as well as a calculated uncertainty within which we 
work confidently and methodically. We recognize 
now that the world is not made in a pattern which 
can be described by specifying ite separate points ; 
but this lends no support to the argument that we 
can safely abandon the use of reason and substitute 
the instrument of faith. Nuclear science has released 
neither acientist nor laymen from the duty of usmg 
his reason ; on the contrary, it has made the ecrupu-' 
lous use of reason even more essential for survival. 

Similar thoughts were evidently in tho mind of Bir 
Roberb Robinson when he spoke in his presidential 
addreas to the British Association meeting at Bristol 
of the need for the freeing of information in this field. 

Mr. Wollheim's review of modern philosophy and. 
unreason leads to a liké conclusion: that to stand 
on the aide of reason is a matter not of arriving at cer- 
tain conclusions but of using certain methods. Prof. 
Emmett, surveying much the same field but more 
particularly in relation to discussions on religious 
questions, can find no unequivocal evidence of & 
revolt against reason but insists rather that there is 
& problem of communication to be solved. Sbe 
suggests that there may be signs that a mare wide- 
spread awareness of probleme raised by our uses of 
language, questions from which not even an ex- 
position of theology can be immune, may lead to a 
greater readiness on all sides to try to see what it 
means to be rational in questions which touch ultimate 
attitudes and beliefs. 

It might have been expected that Mr. MacRae, 
tracing the influence of irrationality and obecuration 
in the social sciences, would come nearer to Prof. 
Hogben in his conclusions. While, however, he shows 
as clearly as Prof. Hogben the obstacles which hinder 
the development of the social sciences to-day, and 
agrees with him that only growing rational under- 
standing can give to men control of their natures 
and of their societies, Mr. MacRae is not concerned 
with practical problems. Hoe finds no evidence of 
& genuine retreat from reason and observes that the 
decision to follow reason is always a moral choice, 
but in the social sciences in the mid-twentieth 
century, the task of following reason is a technical 
one. 

Nor do Mr. Annan’s or Mr. Greevee's articles 
warrant peesrmiem. Mr. Annan’s examination of 
the factors responsible for the intellectual move- 
ment to the right leads him to suggest that politio- 
ally we live again in the age of Bagehot, and that 


tool for discovering what changes are necessary and 
not & means of justifying the present and explaining 
why it can never improve. Mr. Greaves oanoedes 
that the belief in an ineviteble progrees along pre- 
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determined channels of rational, humanitarian, 
democratic advance has gone, but not that there is 
real evidence of any failure to relate the stability 
of institutions in a precarious world to the old 


i and on objectives, 
and while that agreement ma, be leas optimistic as 
tó the casential reasonableness of human nature and 
the inevitability of progress, ib is not anti-rational 
or anti-democratic. 

Mr. Bryden’s survey of the attitude of the younger 
generation in the universities ends on a like note. 
The apparent revolt against rationalism there, in his 
opinion, amounts not to rejection of the tradition 
of Bentham and Mill, but to a re-examination of the 
other tradition, from Coleridge to Green, which in 
retrospect seems to amount to the philosophy of the 
other great force which complemented nineteenth- 


entered the wilderness, but its younger disciples in 
the universities show themselves determined not to 
let it die out. Then in two sentences ho brings the 
symposium closer to practical issues than his fellow- 
contributors seem to do. “If the tradition of rational- 
istic radicaliam does not stir the universities as it once 
did, surely this is because the universities have lost 
their sense of community with the rest of the nation.” 
There may have been no deliberate abdication of 
leadership, but it is scarcely possible for the scientist 
to be disliked and distrusted by the publio in the 
way that Dr. Bronowski remarks unlees the univer- 
sities have failed to rise to their responsibilities of 
intellectual leadership. Quantitatively, their post- 
war expansion should have greatly enhanced their 
influence on public opinion in Britain, and a failure 
to seize the wider opportunities may well account 
in part for difficulties in shaping educational policy 
to publio needs, whether we look, for example, at 
the expension of technical and technological educa- 
tion or at the continuing shortage of science teachers. 
Moreover, the lacuna to which Mr. Bryden direota 
attention has its dangers for the universities them- 
selves, as Sir Hector Hetherington made abundantly 
plain in his Anderson Memorial Lecture on ‘The 
Britiah University System” delivered in Aberdeen 
last year*. Academic autonomy depends ultimately 
on public understanding of what the universities are 
doing and how best their work is done. 

For the second practical issue: if the twentieth 
century has made anything clear, it is that nations 
are all too concrete; it may be irrational to adore 
societies ; ib seams still more irrational to ignore 
their existence and their strength. Set those words 
in the context of some of the platitudes with which 
distinguished contributors to ‘‘The Bomb: Challenge 
and Answer’ f were content to leave the problems 
with which nuclear energy confronts mankind, and 


* Tho a Untverzliy System. yas (ae Sir Hector Hether- 
J. Anderson ntversi 


064. Aberdeen U: 
London: Oltver 
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the imperative need for keen, rational thinking whiat 
now confronts mankind is plain. Here, at least, and 
in Dr. Bronowski’s essay, a challenge is thrown down 
in quiet confidence that reason still offers a guide, 
and the only sure guide, to the right answer tc 
problems of to-day. 

The call to action is given leas insistently than ii 
was by Prof. Hogben, but ib is there none the leas. 
We may be leas confident where reason will take us, 
and we recognize that there are fields of human 
experience of which science can tell us little or 
nothing. But that hard thinking and readiness 
to follow the argument and pursue the inquiry 
wherever they lead are the easential conditions for 
solutions to the problems of human survival and 
existence are as true to-day as ever. For an effective 
policy, however, we need, as Sir Richard 

reminds us, clear and firm beliefs. Without them 
we may not only fail to draw the moral lessons we 
might from history, btt also our thinking may lead 
us not to action but into a miasma of doubt 
and frustration. Mr. Woolf's contribution to the 
symposium, ab least, displays that danger; but for 
the reat the symposium has little of the ‘ivory tower’ 
about it. Its challenge to hard thought contains 
more than a hint thas such thinking needs to 
crystallize in action, and indicates at least some of 
the enterprises of greab moment to which our thought 
should lead. 


SCIENCE AND PETROLEUM 


The Sclence of Petroleum 

A Oamprehensive Treatise of the Principles and 
Practice of the Production, ‘and 
Distribution of Mineral Oil. Vol. 5, Part 8: 
Producta. Edited by Dr. B. T. Brooks and Dr. A. E. 
Dunstan. . x+898+4 23 plates. (London: Oxford 
University 1955.) 1205. net. 


HIS is the most recent addition to the four 
original volumes published in 1987 and is the 
fourth supplement to be issuéd. As it may represent 
Seno a te cuccerer re Tee nels of ED galstamting 
of the science and technology of mineral oil, 

ing to the work as a 


rtunity is taken of 

whole. Tho The conception of ‘The Science of Petro- 
loum” was heroic. It was the thought of A. E. 
Dunstan more than any other, who sought a means of 
overcoming the ever-increasing pressure of advancing 
knowledge required by the man of science and the 
technologist in an industry of the widest interests, 
without having immediate recourse to the very many 
original publications in journals and 

spread throughout the world’s literature. Ib was not 
to take the form of a series of abstracts or summaries, 
nor to be a collection of treatises ; but to became an 


continue to live and flourish indefinitely. 

The first half of the contents of “Refinery Producta" 
is mainly directed to the characterixation of oom- 
mercial fractions of crude ofl as separated at the 
‘refinery’, and ranging fram aviation and motor 
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asolines through middle distillates to white oils and 
axes. Tho remainder is mostly concerned with the 
laboration of test methods. There is therefore little 
rocess and manufacturing material additional to 
hab appearing in Vol. 5, Part 2, and what there is 
sals with relatively minor products and their 
pplioationg. It had been hoped that in suitable 
uise room could have been found for description of 
he more recent developments in directive catalytic 
iydroforming and desulphurizing, which are havi 

, truly profound influence on refinery practice 
iroduects. Bub at the pace new volumes are being 
mepared for the series, one may not have to wait 
verlong for such disquisitions. 

There are many noteworthy eesays in the volume, 
ind one is forced into generalities of appreciation ; 
dur tals echas uc eda lind thab the 
ügh of modern petroleum technology is best 
yortrayed. Both for length and substance (close on 
me hundred pages) the contribution of W. G. Lovell 
m the knocking characteristics of hydrocarbons is a 
rood example. Here is a subject based on engme 
esting, many of the data of which are those resulting 
rom the American Petroleum Institute Research 
>roject 45. It is a subject which will with difficulty 
‘each finality because of the friendly competition 
yetween chemist and automobile engineer, each in 
am taking the lead in providing or demanding motor 
uels of higher octane rating. The ure for 
mgine-testing appraisement of light fuels has already 
veen standardized between the American Society for 
Testing Materials and the Institute of Petroleum. 
The two articles on engine testing of lubricating oils 
are a reminder of the impetus given also to this 
mportant subject by the Co-ordinating Research 
Jouneil of New York and willingly followed up and 
Jeveloped by British engine manufacturers and oil 


The last big section of the volame is impreasive in 
its indication of the extent to which modern advances 
in infra-red spectroscopy, Raman spectroscopy and 
the use of the mass are being applied 
in hydrocarbon stadies and analysis. Imposing, too, 
are such articles as thoee of D. Tabor. and F. P. 
Bowden on boundary lubrication, and of J. M. 
Robertson on X-ray examination of hydrocarbons. 
But modestly among these more learned contribu- 
tions, yet of great importance to the subject of 
international standardization, is one of barely five 
pages by H. Hyams on volume and sgpeciflo-gravity 
porrections for petroleum oils. The chief reference in 
this article is to the work oarried out by the Institute 
of Petroleum and the American Society for Testing 
Materials in the ion, and now the joint 
ra of ' for Petroleum Measurement’’. 

is is the first, and by no means likely to be the 
last, instance of fully collaborative effort between the 
esta technologists of Great Britain and the 
nited States. 

The three impressive volumes which have recently 
been. are not merely evidence of this spirit, 
but y justify Hyams’s claim that they will 
eliminate buying and selling differences and diff- 
culties throughout the great arees primarily oon- 
cerned, and will assist in the establishment of world- 
wide uniformity: this will be a great achievement 
in the commercial domain of the world’s ou i 
commodity. The book is & pleasure both to scan 
to skim. The Oxford University Preas continues its 
very high standard of production for this great work. 

B. J. M. AVLD 


528 


CHEMISTRY OF NAPHTHALENES 
AND STEROLS 


Elsevier’s Encyclopedia of Organic Chemistry 
Edited by F. Radt. Series 3: Carboisocyclio Con- 
densed Compounds. Volume 12B: Naphthalene. 
(A) Compounds  oontaining One Naphthaleno 
Nucleus. Oxo-Derivatives of the Naphthoic Acids ; 
Naphthalenepolycarboxylic Acids. Pr: xliii +4581- 
4840+34; £10 15s. Vol. 14: Supplement. Nor- 
Steroids. Steroids: Hydrocarbons, Halogen, Nitro- 
and Unsubstitated Monobydroxyl Compounds. : 
Edited by A. Georg, with the assistance of M. Georg- 
Plant. Pp. xxxix--1847a-1808s; £18. 
(Amsterdam: Elsevier Publishing Company ; Lon- 
don: Cleaver-Hume Press, Ltd., 1954.) 
á | HE first of these two books is the eighth part of 
a peries and marks the completion of & r 
stago in the cataloguing of a ee eee derivatives. 
It is stated that the hterature been consulted up 
to and including 1944, and the literature concerning 
the structure of compounds up to the beginning of 
1954. The fleld covered includes derivatives of the 
naphthoic acids containmg carbonyl groups, naph- 
thoio &cidg containing other carboxyl groups in a 
side-chain, with their homologues and derivatives 
(with halogen, nitrogen, hydroxy and carbonyl sub- 
stituents). Naphthalenepolycarboxylic acids are also 
covered.' In this latter group naphthalio acid is 
perhaps the most important. As in other perta, 
corresponding hydronapbthalene derivatives are also 
treated. Descriptions are gi example, of 
formylnaphthoio and benzoylnaphthoic aci and. 
their homologues, tetralone- and decalone-carboxylic 
acids, and diketo-hydronaphthoic acids. In the 
diterpene series, a full account is given of the 
chemistry of agathio acid, the reactions of which are 
i in & typically informative reaction 
scheme covering two No system of clasi- 
fication is ect, and it is perhaps a little unfor- 
tunate to such a compound as neolithobilianic 
acid dealt with in this part, rather than in the volume 
dealing with bile acids and their derivatives. The 
list of periodicals occupies eighteen pages, and inevit- 
ably covers much the same ground as similar liste in 
other parta. 
The high standard of production with which users 
of the “Encyclopædia” are familiar is well main- 
tained, with excellent printing, freedom from error 
and beautifully set formule. When Vol. 12B is 
POE it will be regarded for many years to come 
as unique work of reference on naphthalene 


chemistry. 

Vol. 14 of the "Encyclopedia", dealing with carbo- 
cyolio compounds containing more than three rings, 
was the first volume to be published, and it covered 
the literature up to 1986. It contained 711 pages, 
$76 pages of which were devoted to the steroid 
group. In the second of the two books now under 
review, the range of compounds dealt with in 521 


»pages of text and 44 of index corresponds to 
80 of the original Vol. 14. This is some measuro 


ofthe extent of the interest shown in the steroid group 
in a single decade; for the work covers the 
literature up to 1946, with references to the literature 
ing the structure of compounds up to 1054. 

The book is concerned essentially with the sterols 
and related hydrocarbons, and derivatives containing 
halogen, nitrogen and monohydroxy substituents. It 
seems destined to become par excellence the standard 
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work of reference on sterols. A description of chol- 
esterol and its si derivatives occupies some 130 
pages. These include accounts of physical properties, 
occurrence and formation, reactions and physiology, 
with descriptions of the addition, compounds of 
cholesterol, its esters and its ethers. The steroid 
hormones, the bile acids, and the other mam 

of steroids are reserved for future of the 
mentary volume. Brief accounts of sterols of unknown 
structure may be expected to stimulate further 
research, 


There is a description of the currently used steroid 
nomenclature, which has been adopted in the text, 
and the formule show configurations so far as these 
&re known. There are fifteen tables i the 

ies of closely related seta of oompounda, the 
Index gives a complete list of naturally occurring 
compounds considered in the text, and there is a 
separate formula index. This book is particularly 
rich in editorial footnotes which correct errors in 
original papers, direct attention to uncertainties and 
ambiguities, and in many cases make valuable sug- 
gestions as to structures of compounds. One very 
minor error has been detected in the text—the name 
“ooneasine” ig mis-spelt on p. 1302s. It is no longer 
true, as stated on p. 1882s, that 1: tadieno- 
phenanthrene has not yeb been and this 
may have some bearing on the comments on pp. 
1889s and 1811s about the 8’-methyl derivative. 

Reaction schemes, which are a characteristic 
feature of the “Encyclopedia”, figure to some extent 
uide puuenb Nak, examples being Pahere showing 
ihe tionships of some of the cholestadienes (p. 
1419s) and the oxidative degradation of the side- 
cham and ring D of cholesterol (p. 1588s). The 
biosynthesis of cholesterol is briefly discussed; but 
there is no'mention of the use of precursors containing 
carbon isotopes. In spite of the excellant monographs 
on steroids which are available, this is a work which | 
no one concerned with the chemistry of sterols can, 
afford to be without. J. W. Coor 





TEXTILE PROGRESS 


Review of Textile Progress 
Vol. 4, 1952; pp. 560; 35s. Vol. 5, 1958; pp. 588; 


85s 
(Manchester: Textile Institute; Bradford: Society 
of Dyers and Colourists, 1958 and 1954.) 
"D ESTILE scientists and tedhnologiste have come 
to look forward to this annual “Review of 
Textile Progress", which usually towards the 
end of the year fi ing that to which the acoount 
relates. Vols. 4 (1952) and 5 (1953) follow the same 
format as previous volumes, and the size of the book, 
which increased up to Vol. 8, has now become 
stabilized. The subjects covered include the physica 
and chemistry of fibrous materials; flbre production ; 
conversion of fibres into finished 


' and defecte ; laundering and dry cleaning ; buildmg 

i ing; and industrial applications of textiles 
"(Bom thirty anbara conti o ‘he werts te Rub: 
sections and, resulting from the policy of the joint 
committee, the authorship has changed considerably 
BO that in VoL 5 seven of the sub-sections have 
the same authors as in Vol. 8 and only three authors 
of Vol. l remain as contributors to Vol. 5. However, 
the high standard set by Vol. 1 has been maintained. 
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In Vol. 4 the physica and physical testing of flbrou: 
materials was bt under one authorship to avoic 


overlapping, and in Vol. 5 physical testing has beer 


ecessary repetition 

occurred ; for example, references 24, 25, 44, 45, 4i 
in the section on physical testing duplicate reference 
72, 78, 77, 76, 90 in the section on physica. 

In the period under review there has been a rapic 
expansion in the production of synthetic fibres, anc 
it is not surprising to find a large number of papen 
concerned with the diffoult problem of their i 
and with applications in which their characteristic 
properties oan be used with advantage. It should be 
noted that many of the so-called new fibres being 
umerous patents ing fibre-forming polymers 
have been filed, but fibres from them il rot be 
produced commercially unless they have really out- 
standing properties. The natural fibres have not been 
neglected. us, the cotton fibre has received much 


, promise to 
open up new applications. Many theoretical papers 
with a direct bearing on the spinn ing and preparation 
processes have appeared and will influence the design 
productivity per operator. The dyeing of : 
appears to be passing through a period of oonsolida- 
tion of the new ideas published during the pest five 
years. In printing, interesting papers on engraving 
have overshadowed those on mechanical invention. 
There are some three thousand references in each 
volume to weientiflo and technical publications and 
to British and American patenta; but this does nót 
mean that the “Reviews” are simply catalogues. 
The accounts are essentially readable, so that one 
can start anywhere and become so that 
the end of a section is reached all too soon. Extensive 
author and subject indexes enable the reader to find 
something he has read about and may wish to read 
again; they also help when using the “Reviews” as 
source books of information. All who have taken part 
in producing these volumes are to be congratulated. 


THE STORY OF THE VITAMINS 


Vitamins In Theory and Practice 
By Dr. Leslie J. Harris. Fourth edition. Pp. xxii + 
366. (Cambridge: At the University Press, 1955.) 
85s. net. 
FTER three editions of this book between 1935 
and 1988, we have had to wait seventeen years 
for the fourth edition. It oan be said at once that 


language and in the clearest style, Dr. 
the story of how the existence of the 


Tate peta 
by æ cold recitation of dates and P gine 
because we are too much oonóerned about very 
latest developments and forget how exciting the 
earlier story is. ially we overlook the brilliant 
work of some of earlier investigators and how 
much we oan still learn from their approach and 
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their methods. Dr. Harms evokes the same interest 
in the desoription of each vitami—where it occurs, 
the effects of deficiency in animals and in man, ita 
chemustry and mode of action. By ingenious tables 
and figures, of which there are more than a hundred 
of tach, essential pointe are tly summarized 
and olarified throughout the book, so that, m spite 
of its easy readability, the student using it as & text- 
book will find it admirably suited to his needs. The 
final section of the book has useful and important 


things to sey on dietetios—the application of" 


nutritional Boienoe to the feeding of man. Here are 
discussed questions of food choice and instinct, the 
effect of war and rationing, ideal diete and common 
food faulta. 

While there is no doubt that this is by far the 
best book, at a fairly elementary level, which has 
been produced on the subject of the vitamins, one 
must reluctantly say that even go ib is not the ideal 
book. One would have liked to see a rather more 
ruthless pruning of some of the older material and its 
substitution by newer information. The book 
abounds in examples of how Dr. Harris, better than 
so many other writers, could have achieved this. 
While most of us still remember that the Dutch Kast 
Indies are now Indonesia, how many remember 
which country was once Bosnia? Is it not now 
accepted that “a soaly follicular eruption” of the 
akin ia by no means a ‘fairly clear symptom of 
vitamin A deficiency’ ? Anti-vitamm K has not 
merely a possible use in medicine—it is, in fact, used 
extensively. It is misleading to say that riboflavin 
deflciency is ‘uncommon in most regions of the 
globe”. It is a pity, too, that reference has not been 
made to the Bataan i where beriben has 
been almost completely eradicated by the enrich- 
ment of rice, nor to the olai unfounded, 
ib is true—of the therapeutic uses of vitamin E. 
Apparatus described for measuring dark adaptation 
has long been recognized as unsatisfactory. 

However, let it be said once again that these small 
oriticiame still leave this book the beat to 
recommend, not only for studente of nutrition but 
also for anyone who is interested in a subject about 
which there is so much misinformation. It is 
well produced, a pleasure to handle and & joy 


to read. Jous YUDXIN 


LIBERTY IN THE MODERN 
WORLD 


The Spirit of Liberty 
P and Addresses of Learned Hand. Oollected, 
anl with an Introduction and Notes, by Irving 
Dilliard. Pp. xxx--285. (London: Hamish Hamilton, 
Ltd., 1954.) 21s. net. 
"ER i MM da e 
range for the most part over flelds with which 
the man of science is concerned rather as citizen than 
as scientist. Even here, they could help to correct the 
i ity and lack of education, to the dangers of 
which Conway Zirkle directed attention in a forceful 
address last Deoember to the American Association 
for the Advancement of Science. The book takes its 
title from the brief address which Judge Learned 
Hand gave in May 1944, and the main interest of the 
book to the scientist lies in the interpretation of 
liberty and its significance in the world to-day, given 
by & cultured legal mind. In addresses on sources 
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of tolerance, on liberty, on the contribution of an 
independent judiciary and'on the debt of the world 
to Greece, and in the plea for the open mind and free 
discussion which he madé as recently as October 
1952, there is clear appreciation of the conditions of 
scientific advance or any other form of intellectual 
activity, of the iities which the creative 
worker must recognize and penetrating analysis of 
what is involved in living together in an 
society. Here are displ& no ready-made solutions 
but the ripe wisdom of & cultured mind, rich in 
inspiration, and confident of ita exposure of humbug 
and pretence. 

“Liberty,” the author writes, “is an essence 80 vola- 
tile that it will escape any vial however corked. It 


"resta in the hearts of men, m the belief that knowledge 


is hard to get, that man must break through agam and 
again the thin crust on which he walks, that the 
certainties of to-day may become the superstitions of 
to-morrow; that we have no warrant of assurance 
save by everlasting readiness to test and test again.” 
Elsewhere in the book he writes of the function of 
the scholar in a democratic State and the influence 
of his detachment in ing the faction which, 
admitting no mediation and demanding the extinction 
of all oppoertion, would convert the State into an 
autooracy ''exoept in so far as the state is made up 
of those, to some degree practised in the habit of 


suspended. , and Possessing a spirit capable 
of uds qus RE Nor does he incite the 
scholar or scientist to rash political action. ‘You 
cannot raise the standard against oppreasion, or leap 
into the breach to relieve injustice, and still keep an 
open mind to every di ing fact, or an open 
mund to the cold voice of doubt." The scholar must 
be content to be himself, confident that, if faithful 
in that, his light will shine, steady and far. Judge 

Hand believes in the spirit of moderation and 

toleration, that the sch , whether scientist or 

other, brings his contribution by pursuing his ihquiry 
where it leads him, by just ‘monkeying around’, by 
continually thinki out afresh the concepte of 

‘liberty’ and ‘mdependance’ and the like in the 

context of to-day, and refusing to accept false values 

in their place, by maintaining wide horizons and a 

suspended judgment in the times of stress when men 

are most prone to reject them. 

His aos tae ern ti ase 
’s contention that there is no substitute for an 
mind enriched by reading and the arts, and 

b the scientific worker who would infiuence the 
thought and action of his time must have some 
intenoe, the wider the better, with what others 
have thought and felt in circumstances as near as 
poesible to thoee of the groupe in ion. Here is 
the fundamental reason why an education which 
includes the humanities is essential to correct the 
political immaturity of the scientist. “Just as in 
science we cannot advance except as we take over 
what we inherit, so in statecraft, no generation can 
safely start at scratch. . . . The imagination can be 
purged and the judgment ripened only by an aware- 
neas of the slow, hesitant, wayward course of human 
life, tts failures, ita successes, but ita indomitable 
will to endure.” The plea for the open mind and free 
discussion in which these words oocur is much more 
than championship of dissent and a direct rebuke to 
the exceases of McCarthyism and secrecy and security 
procedures: it is an outstanding statement of the 
case for general education as the basis of a free 
society. R. BBIGHTMAN 


en Band 1083.) Pp. 112. 2.40 D. marks. 
(Berlin: Walter de Gruyter and Co., 1055.) 
HE “Bammlung Gdechen’’ used, in the to 


and 


Copper 
The Science and Technology of the Motel, Ita Alloys 


Society Monograph Beries—No. 122.) Pp. xii+986. 
(New York: Reinhold ishi tion ; 
London: Chapman and Hall, Ltd., 1954.) 160s. net. 
anyone interested in copper the value of this 
book is inestimable. It seems to cover every 
aspect of production, technology and physical and 
See er eee 
cations of the metal and its compounds. The 
going simply does not do justice to the extent of 
the subject-matter, consisting as it does of forty-six 
chapters each on a separate topic. However, to 


latitude has been allowed to the writers in tho 
presentation of their subjects, and the results are 
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Michael Tswett’s First Paper on Chromatography 
By Gerhard Heme and Wail. Pp. 35+ 
2 plates. (Eschwege: M. Woelm, 1964.) n.p. 


A Tswott's on entitled 
“On a New of Adsorption Phenomena and 
their lication to Biochemical Analysis”, which 


was in 1908 to the Warsaw Society of Natural 

Sciences. Although not as well known as his famous 

paper af 1008 on chromatographio adsorption analysis, 
i that 


Tswett’s work and how, from a few simple observa- 
tions and understanding of the principles involved, 
he devised a teohnique which was destined to have 
such & profound influenoe. Following the paper, 
there is & section isting of editorial notes on the 
paper and finally & biographical section which 
of Trwest’s life. R. Oowxspmw 


A Handbook of the Palace of Minos at Knossos, 
with Its Dependencies 
By J. D. 8. Pendlebury. Pp. 76+-14 plates. (London: 
Max Parrish and Oo., Ltd., 1954.) 12s. 6d. net. 
OHN PENDLEBURY was one of the more 
brilliant younger Aigean archsologists between 
the two World Wars. He was the curator at Knossos 
during 1929-84. In 1989 he published a majar work, 
“The Archmology of Crete", which is a model for a’ 
book of its kind. He also did & considerable amount 
of work in Egypt at Tell Hl-Amarna. In Crete in 
1941 he was wounded, captured and then shot by 
the Germans. i 


at the same time be scientific, intelligible and read- 
able. This handbook has long bean out of print and 
has now been re-issued in a new edition with an 


itinerary through the buildings, 
both of the main palace and of the dependencies 
outside. There are a number of excellent illustra- 
tions. 
The new handbook, like its forerunner, meets a 
real need and will be weloamed by serious studentes 
and intelligent touriste alike. M. C. B. 
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UNIVERSITY COLLEGE OF NORTH WALES, BANGOR 
NEW SCIENCE BUILDINGS 


By Pror. P. W. RICHARDS 


HE new buildmg for the Botany and Forestry 

Departments and the extensions to the Depart- 
menta of. Chemistry, a C e 
University College of North Walee, Bangor, were 
opened on May 20 by Sir Keith Murray, chairman of 
the University Grants Oammittee. At the ceremony 
in the Powis Hall before the formal opening, many 
representatives of universities and other guests were 
present, including several representatives of the 
French Forest Service, which has on a number of 


, of Nancy, brought with him a message of 
wishes fram the Hoole Nationale des Eaux et 


Aor ine ocala ME he Dates (Gal lede af 
North Wales until 1020 the scientific 
were housed near the harbour. The old building, 


intention had been to build more spacious accom- 
modation by the Oollege’s main 

in Upper Bangor ( in 1010); but after the 
Fir World Wir it wan donided that major pact of 
the North Wales Heroes Memorial Fund should be 
ased for idi i 
Deiniol Road. These buildi 
1926 and opened by Sir J. J. n. 

Until the Second World War, the number of 
students in the College did not exoeed five hundred, 
leas than half of whom were studying acientific 
subjects, and the Memorial Buildings, as they were 
»alled, proved adequate for:their purpose. After the 
War, the gize of the College more than doubled, and 
tt became evident that the number of undergraduate 
sientista, let alone staff and research workers, was 
likely to remain permanently far larger than the 
Memorial Buildings could accommodate. It was thus 
the need for larger teaching laboratories, as well as 
for better research facilities, which led the College, 

involving the complete rehousing of the 


of the University Grants 

on an ambitious building 

ee Forestry Departments and perl Se 
accommodation for the other science ' 

bin 1947 


Al the new minas Buildings at Bangor have been 
designed by Sir Thames and Son, of Cardiff, 
and they have been mainly. by Messrs. W. T. 
Nicholls of Gloucester. 

The first of the new buildings to be finished 
was the new which has been in 
use since 1950. Oe ee 
older building (the Orton Laboratories) on & 

adjacent site. In honour of Sir James Dobbie 
(1884-1808), the first professor of chemistry at the 
College, it has been named the Dobbie Laboratories. 


on a aur pig tol star we to to 
on a& steeply sloping confined site; to flt into 


mr tame Te providas o tonchi korn 


and stores. There is also a lecture room seating 220, 
the in the science departments of the College. 
The of Zoology, like the other science 
departments, had long outgrown its accommodation. 
The old Biology Block, previously shared by the 
Botany and Zoology has been 
and completely refitted to provide for the 
needs of the S Is ad aoe lude 
two lecture rooms, a large laboratory for sixty students 
and another for thirty students, in addition to labora- 
tories for honours degree work, roome for staff, a work- 
shop, photographic and instrument rooms, service 
rooms and three amall research rooms. It continues to 
house the extensive museum collections in the fine 
room originally built for them. This block, however, 
could not provide enough room for the research work 
of the ; consequently, a three-story build- 
ing with 5,870 aq. ft. of floor space has been built on 
an adjoining site. On the ground floor the chief 
feature is two constant-temperature rooms to work 
from 0° to 40* C. The first floor contains a suite of 
laboratories, including an autoclave room and experi- 
mental theatre, a radioactive isotope room and 
research laboratories for the Agricultural Research 
Council Unit of Embryology which is housed in the 
Department. The second floor includes, in addition to 
research rooms of various sizes, an instrument room 
and a cool roam fitted for the maintenance of cultures 
of marine or freehwater aquatic animals. The whole 
new building can accommodate fifteen research 
workerg. 

Accessible to, but separate from, this building, an 
animal house for small animals had been built with 
& floor space of 8,000 sq. ft. This is of light con- 
struction and is specially designed to exclude rodents 
and insect pesta so far as posible. The details of 
ita have been published elsewhere*. 

The Physics Department has been responsible, in 


,- recent years, for teaching some 150 undergraduate 
students 


and, like the Ohemistry and Zoology 
Departments, it now uses for ita teaching and 
research a newly constructed block together with a 
part of the old Memorial Buildings. The former is 
lete and allows for ex ion to at least 


double ita size. It is of red brick, rectangular 
in plan, two floors and a flat roof. The 
floor i laboratories for at 


provides 
seventy students and includes, in addition to a large 
general laboratory, a room for experiments in optice 


*H W. A, “Tho Houses”. Collected 
Panes of Un litcratiey ntm Bureau, 3 (105). 
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and two others for acoustics. More accommodation 
for research is provided on the ground floor, which 
is now used for work on nuclear magnetic resonance. 
Also on the ground floor are the pleasant departmental 
library and the staff common room. 

-The boteny-forestry building is the largest, as 
well as the most ambitions in design, of the new 
buildings at Bangor (Figs. 1 and 2). Sinoe the main 
frontage of the building stands only a few feet back 
from the main London-Holyhead road, a daminant 
consideration in ita design was to exclude street 


might give the impreasion that the 
interior is poorly lib; but in fact 


teaching laboratories of the Botany 
Department; this has a generous 
ion of roof lights as well as 
windows on the north, east 
In 


j 


p 
; 
5 
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i 
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easy site. 
This ‘is & red brick building on 
three floors. Ib has also a semi- 
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basement which allows advan: 
to be taken of the differmg leve 
of the front and back of the 
mte. In addition, the flat roof 
is to be provided with two - 
Houses serving co additional jab. 
oratories for the physiological work 
of the Botany Department. Other 
greenhouses for departmental use 
are on an adjoining site. About 
& third of the floor space is allotted 
to the Forestry Department, the 
remainder to the Botan: 

ment, which is responsible for 
training some 150 studente, the 
majority eventually graduating in 
forestry, ture, or one of 
the pure sciences. 

The most striking decorative fea- 
ture of the building is the large 
entrance hall panelled with a 
great variety of ornamental hard- 
woods : 


The Forestry Department, be- 
sides rooms for staff and two lecture 
rooms, has a laboratory for about 


twenty students, equipped for sur- 


sponding dimensions which it is to fill with 
a variety of exhibita, including di illustrating 
forests under various systems of 1 In 
shop and a sbore 


The Botany Department has on the ground floor 
a lecture room seating 120, a smal museum, a 





Fig. 2 Botany—Forestry Building, Bangor 
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herbarium and a research laboratory specially 
equipped for work on marine and freshwater algae 
as as rooms for staff and postgraduate research 
workers. Further accommodation for staff and post- 
graduate students is provided on the first floor, 
which also houses a small lecture room (seating 
seventy), the library and separate reading room. 
On the top floor, which is wholly allotted to 
botany, there are two large teaching laboratories for 
botany, providing places for sixty-two and 
orty-eight students, respectively. Since these 
laboratories are placed back to back and divided only 
by swing doors, they can when occasion demands be 
treated as a single unit. In these and in small 
honours work laboratory (capacity sixteen students) 
there ia ample space for demonstrations and (as in the 
forestry laboratory) each student is provided with an 
adjustable ‘Anglepoise’ lamp and a microscope lamp 
made to the ent's specification. Only a 
limited amount of overhead lighting is provided. 
The small laboratory for advanced mycology is 
similarly designed. 
Also on the top floor are the laboratories for plant 
physiology. The ing laboratory, holding sixty 
students, resembles a 
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preparation room. 

The semi-basement, in addition to housing the 
Forestry Department’s wood-working shop and 
instruments store previously mentioned, provides the 
Botany Department with two photographic dark- 
rooms, a general. photographie room, & workshop and. 
sorting room two oonstant-temperature rooms. 


' 
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In his introductory speech at tho opening ceremony. 
Lord Kenyon, i of the College, said that the 
completion of new science buildings was an event 


second in im only to the opening of the 
College iteelf. He expreased the thanks of the College 
to the University Granta Committee for the financial 
support which had made the post-war building 
programme possible, 

Sir Keith Murray then spoke of the significance of 

the occasion as marking the increasing importance of 
science, and especially of biology, to-day. 
College had found it necessary to increase the accom- 
modation for all its science de ta and not only 
for some of them illustrated the breakdown of the 
lines of demarcation between the different sciences 
and the need for training in the fund&mental sciences 
as the basis of all scientific education. 

After emphasizing the growing importance of the 
biologi sciences because of the rise in world 

ion and the consequent on food 
supply and other natural resources, Sir Keith went 
on to say that the d of & university is to turn 
out men and women with minds which are trained 
and not merely stored with facta; this training 
should be carried out not merely by formal instruo- 
ton in the lecture room and laboratory, but by 
informal contacts between the studenta and the more 
mature minds of their teachers, as well as by the 
contacts of student with student in daily work and 
extra-curricular activities. Tho latter are as valuable 


PLANT GROWTH SUBSTANCES 
THIRD INTERNATIONAL CONFERENCE 


HE Third International Conference on Plant 

Growth Substances was held at Wye College 
(University of London) during July 17-22. The 
organizer was Prof. R. L. Wain, head of the 
ment of Chemistry in the and director of the 
Agricultural Research Council Unit for Plant Growth 
Substances and Systemic Fungicides. D. F. Wight- 
man acted as oónferenoe secretary. 

The emphasis of the papers and discussions was on 
the biochemical aspecta of thé subject but not oon- 
fined, as in the preceding conference at Lund in 1958, 
to considerations of the relationships between chemical 
structure and biological activity. Although two whole 
seesions were devoted to this topic, the remaining 
four on the natural auxins, auxin metabolism and 
mechanism of action moted the more vigorous 

The two years that have elapsed since the Land 
Conference have seen the almost universal adoption 
of partition chromatography as a tool in the 
study of natural occurring plant growth sub- 
stances. The opening session of the Conference 
clearly demonstrated how valuable this new tool has 
been in tackling the involved problems of the nature 
of the natural auxins. Dr. J. P. Nitsch (Harvard 


University), in a systematio study of extraction,-. 
separation and assay methods, has revealed the 
dangers of using ether as & solvent for extractions in 
the cold since enxyme activity may still persist in 
this solvent. Absolute methanol or ethanol are much 
to be preferred. He aleo demonstrated how different 
solvents could change the pattern of active sub- 
stances extracted, thus illustrating the dangers of 


graphio solvent for the separation of acid growth 
substances. Considerable hydrolysis of certain sub- 
stances may occur during the running of the 


, chromatogram. This presumably accounts for the 


interconversions of neutral auxin precursors extracted 
from a variety of plant tissues by-Dr. J. A. Bentley 
and Mr. 8. Housley (University of Manchester). Dr. 
Nitsch also introduced a new assay technique, using 
segments from the first internode of oet seedlmgs. 
This he claims has & sensitivity greater than that of 
the oat coleoptile curvature test and can measure 
quantities of indole-3-acetic acid of the order of 
0-001 pgm. This makes it possible to study amall 
quantities of tissue such as apical meristems, 200 
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mgm. of which is sufficient to allow an accurate 
assay. In a number of papers and in the discussions 
which followed, the reliability of the usual colari- 
metric testa for indole compounds came under review. 
Both Dr. Nitech and Dr. A. J. Vlitos (New York) 
have perfected reliable quantitative methods for 
measuring oolour intensity of spots on paper 
chromatograms, allowing accurate estimations of 
indoje compounds when present in relatively high 
concentrations. i 
Chromatographic techni in the hands of Prof. 
Hans Soding and Dr. Edith Raadts (Hamburg) have 
been turned to the solution, of the;old enigma of the 
nature of auxin in the oat -' Indole-3-acetic 
acid was found in ‘in the diffusates from 
-apex and base of that organ together with an un- 
identifled growth-promoting substance. Two growth 
inhibitors and & precursor of indole-3-aoetio acid were 
also isolated. Similar techniques have been employed 
at Wye College to study changes in growth substance 
content of the various organs of germinating seedlings 
(Miss P. M. Oartwright, Mr. J. T. Sykes and Prof. 
R. L. Wain). The results point to the conclusion 
that indole-3-acetio aoid- has no part to play in the 
HN peers thamsd vow but i important m 
the growth ot the shoot. One interesting point 
was the detection of indole-8-carboxylio acid in these 
seedling extracts, a compound which might be derived 
fom fidel S-anctaniterie by a-oxidation, ag shown 
in the contribution of Mr. R. O. Seeley and his 
collaborators (Wye College). 
iti discoveries of new growth substances 
from the end of seeds were announced by 
Prof. F. O. Steward (Cornell University). Using a 
new technique of plant tissue culture, permitting the 


expansion and cell differentiation could be followed. 
Four ni substances, highly active in stimu- 
lating cell divisions, have been isolated fram coconut 
milk by heavy-metal ipitations, One of these 
substances has been identifed unequivocally as 
1-8-diphenyl-urea. Its action has been confirmed on 
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dithiocarbamates are active as auxins. This is the 
first case of an active compound not possessing an 
unsaturated ring and adds considerable support to 
Veldstra's physico-chemical hypothesis of suxin 
activity. Previous work had strongly that 
in the optically active propionic acid seriea of syn- 
thetic auxins (+) forms were almost always active, 
whereas the ing (—) forms were inactive 
or auxin an i work of Dr. J. M. F. 
Leaper (Ambler, Pennsylvania) and Dr. B. 

(University of U ) with the naphthalene 
derivatives showed to be an over-simpli i 
since both forms can be auxins, their relative 
activities depending on the test plant employed. 


of homologous series of 
«-(2,4-dichlorophenoxy)-alkane ` carboxylio aaide, 
amides and nitriles. It was shown that the alterna- 
tion of activity with increasing side-chain length in 
both acids and amides oould be correlated with 
the appearance of 2,4-dichlorophenoxyaoetio acid in 


y ecd dero ne ee 
of the side-chain. With the nitriles, all homologues 
abowed activity, ing the hydrolysis of both 


to —COOH. A similar 
tomato 


—ON and —OH,.0N gro 


alternation of activity in test was 


Lund). 
conflicting evidence from previous work may have 
been due to the use of different test materials, since 
wheat roots are much more sensitive and more 
easily stimulated by anti-auxins than flax roots. In 
the phenoxy-tso-butyric acids and some other similar 
anti-auxing which stimulate root growth, peara- 


carrot, artichoke and potato tissue.  Nitrogen-free ^ substitution in the ring was shown greatly to increase 


substances with & similar action have been extracted 
from immature Assoulus fruits and from coconut 
"milk. These substances 


prerogative of any single molecule. 

The sessions on the relationships between chemical 
structure and biological activity m the auxins 
received the greatest share of the formal 
Prof. H. Veldstra (University of Leyden), in a review 
of recent advances, directed attention to a range of 
new substituted benxoic acids the ivi 
relationships of which point strongly to a phymioo- 
chemical action of the molecule acting via ita stereo- 
chemical relationships rather than to a purely 
chemical combination with a i 
reactive points in the molecule. is was to some 
extent i by the results of Dr. L. O. Luck- 


combination ae T tho unlikely 


at specific . 


activity. The dangers of using groes elongation of 
Toota as & measure of activity in these compounds 
was pointed out by Prof. Burstzóm fram a study of 


the interactions of B-naphthoxyacetio acid (inhibiting 
auxin), three of ia: cb)oro-subetiterted derivatives, 
indole-8-acetic acid and a-(8-indole)-so-butyrio acid 
(anti-auxin). There seeme to be two phases in root 
ion on which different compounds may 
actions, may also show different 


turned on the role of indole-8-acetic acid in normal 
root growth. No meesure of agreement was reached. 
Much attention was paid to theoretical considera- 
tions underlying structure-activity relationships. 
Dr. J. van Overbeek (Modesto, California), in & 
consideration of the properties of a group of sus- 
pected auxin antagoniste, the maleimides, and a new 
class of plant growth inhibitors, the phosphenoxides, 
showed that a close relationship existe between 


fore, t ease of penetration through protoplasmic 
membranes might explain. ivity relation- 
ships. Drs. H. Li and K. Kaindl (Linx) discussed 
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the relationships of molecular shape and size to 
stimulatory and inhibitory activity in oat ooleoptile 
growth. An extensive mathematical treatment of 
the curves relating applied concentration to growth 
response to single substances and mixtures, based on 
the concept of molecules competmg for various 
receptor ‘holes’ at growth centres in the oell was 
subjected to some criticism by the physiologists. It 
was felt that such a simple concept ignored both the 
fundamental differences in action which must exist 
between nuxins and toxic inhibitors such as eosin 
and also the possibility of metabolic interactions. 
This view was supported by the finding of Prof. L. J. 
Audas and Miss È. Thresh (Bedford College, London) 
that the auxin antagonist 2,8,5-tri-iodobenzolo acid 
may exert ita physiological actions by lowermg 
dramatically the level of endogenous indole-8-acetic 
acid in plant tissues. The application of the methods 
of enzyme kmetiœ to the study of auxin-enti i 
interactions, as developed by Prof. J. Bonner (Cali- 
fornia Institute of Technology), came under full 
discussion. It was agreed that the technique had its 
uses, provided it was applied with the greatest 
circumspection. 

Some four or so papers were concerned with the 
metabolism of indole-8-aocetio acid and related com- 
powder ee ee In a critical review of the 
biogenesis of this compound, Dr. 8. A. Gordon 
(Lemont) considered new data bearing on the path- 
ways of its production from tryptophan. The current 
view is that it may be degraded to indole-3-acet- 
aldehyde via either ine or indole-8- io 
acid and thence via the aldehyde to indole-3-acetic 
acid. Alternatively the pathway is & 
branching at the iminopropionic acid to yield the 
acetonitrile, which is then hydrolysed to indole-3- 
acetic acid via the acetamide. However, various 
considerations were discussed which indicate that 
the above specific pathways, though potentially 
operative in plants, do not normally function in 
indole-8-acetic acid formation. The hypothesis was 
presented that tryptophan goes to indole-3-acetio 
acid via a sequence analogous to the pyruvate 
dehy mechanism, that is, indole-3-pyruvio 
acid to indole-3-acetic acid through the acyl lipoate 
directly or through the coenzyme A ester. The 
differing abilities of various plant species to hydrolyse 
indole-8-acetamide and jndole-3 acetonitrile to indole- 
8-acetic acid were clearly demonstrated by Mr. R. O. 
Seely and collaborators at Wye Oollege. Thus the 
amide is extensively converted to the acid by pea, 
tomato and maize tissue but not by wheat and oelery, 
whereas the nitrile 1s converted by wheat and 
maize but not by the other tissues. The fate of 
indole-3-acetic acid fed in high concentrations to 
tissues was discussed by Dr. A. W. Galston (Oeli- 
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fornia Instituje of Technology), who showed that &' 


fraction may be actively bound to cytoplasmio 
proteins. The greater portion, however, is oxidi 
by the action of a xidase system induced by the 
high indole-3-aoetic acid concentrations applied. 
Both the peroxidase and the [pierre deca. 
moieties of the totel system are so ind It was 
suggested that this phenomenon accounts for the 
normal cessation of cell el ion and the sub- 
sequent onset of lignifleation by the oxidation of 
lignin precursors of the eugenol type by this induced 
peroxi system. 

Little attention was given to the role of indole-8- 
acetic acid in physiological processes in plante. Prof. 
P. Larsen (University of Bergen) presented data on 
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geotropio responses of roots pointing to the validity 
of the classical Went-Cholodny theory. The role of 
auxin in the flowering of short-day plants was dis- 
cussed by Dr. A. J. Vlitos (Boyce Thompson Institute, 
New York). Contrary to current theories, indole-3- 
&oetio acid levels in short-day pane plante 
of Biloxi soy bean and Maryland Mammoth tobacco 
are much higher than in non-induced planta. 

The final session of the conference was devoted to 
papers and discussion on the mechanism of auxin 
action. Prof. J. Bonner (California Institute of 
Technology), in an extensive investigation into the 
osmotic relations of growing oat coleoptile segmenta, 
retarned to the conclusions put forward a quarter of 
& century earlier by Heyn, that the ultimate action 
of auxin must be in the cell wall. In an elegant series 
of experimenta in which were treated with 
indole-3-acetic acid and then prevented from growing 
by oemotio means, he demonstrated a persistent 
effect on wall properties independent of any effect 
arising as & result of growth. Water permeebili 
was dismissed aa a possible factor, from studies wi 
deuterium-labelled water. The resulta of extensive 
studies on auxins and absorptive processes were 
presented by Prof. G. E. Blackman (University of 
Oxford). The actions of 2,4-dichlorophenoxyacetic 
acid on growth and absorption of nitrogen, phos- 
phorus and potassium are not obviously related. 
Lemna minor and Salvinia natons differ considerably 
in their responses.  Hadioactively labelled 2,4-di- 
chlorophenoxyaoetio acid is rapidly taken up by 
these plants, but after four hours & loes from the 
tissues is obeerved. The temperature sensitivity of 
this loas suggests that it is not an exchange action 
but an active export of the auxm molecule. Pre- 
treatment of plants with very dilute solutions of the 
acid considerably reduces subsequent uptake, giving 
a possible explanation of the reduced sensitivity of 
such pre-treated plants to toxic levels of 2,4-diohloro- 
phenoxyacetio acid treatment. The role of coenzyme 
A in growth processes mediated by auxin was dis- 
cussed by Dr. A. C. Leopold (Purdue University, 
United States). Most striking was the effectiveneas of 
supposed anti-auxins, for example, 2,8,5-tri-iodo- 
benzoio acid, 2,4-dichloranisole and coumarin, in 
blocking the effective —SH groups in the coenzyme. 
The inadequacies of a previous theory of growth 
substances action based on coenzyme A esterification 
were discussed in the light of new findings. Prof. 
T. A. Bennet-Clark (King’s College, London) pre- 
sented a new theory to explain auxin action on cell 
wall extensibility. i was presented that this 
extensibility might be closely bound up with the 
state of pectic substances in the growing cell wall 
and the nature and intensity of the cross-linking 
forces between the molecules. Further evidence sug- 

that methylation of these pectic substances 
and also their relationships with calcium ions might 
play & part in wall changes and that choline and 
choline-esterase mi be involved. The marked 
inhibiting action of indole-8-acetio acid on choline 
esterase activity adde support to these views. Other 
views on possible mechanisms were expressed during 
the conference. Prof. H. Veldstra directed particular 
attention to nucleic acid metabolism, an t so 
far neglected in auxin studies. Prof. F. C. Steward 
made a similar plea for nitrogen metabolism. 

The papers given at the conferenoe are to be pub- 
lished in & special volume which, it is hoped, will 
appear well before the end of the yeer. 

L, J. Aupts 
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RELATION OF GENETICS TO POPULATION STUDIES 


JA URL EDAD joint seasion of Sections D, 
I and J (Zoology, Physiology and Psychology) 
of the British Association took plaoe in Bristol on 
Masi 2, the general topic being “Genetics and. 


Ts hs ang papér; Dr. H. Grüne (University 
College, ndon) discussed the use of “Inherited 

i in Ani as a Tool in Medical Research”. 
The laboratory rodents have provided a large number 
of inherrbed conditions, including many with close 
counterparts in man. Many of these are caused by 
single genes; but equally important are inherited 
diseases conditioned by an array of genes which 


oocur in a high frequency in some inbred inp, 


but are rare or absent in others. The use-ef'this 
material opens up certain important fields of research 
which are inaccessible in man himself. The majority 
of inherited diseases and anomalies due to single 
genes arise in early development, and as early human 
embryos with the initial phases of such anomalies 
are scarcely ever available for study, a step-by-step 
investigation of abnormal development is entirely 
dependent on animal material. 

Direct observation shows that the mechaniams 
underlying abnormal development are often quite 
different from those of classical pathology. For 
example, a reduction of the verte bodies with 
absence of the-odontoid process of the axis in a mouse 
mutant is due to an early degeneration of the noto- 
chord. Widespread skeletal anomalies associated with 
the gene for congenital hydrocephalus in the same 
animal are due to general reduction in size of the 
mesenchymal skeleton as it is formed, and threshold 
mechanisms determine the absence of some elementa, 
fusions between others, eto. In a third instance, 
anomalies of the vertebral column, again in the 
mouse, are traceable to a faulty distribution of mesen- 
chymal material, too much being used for the inter- 
vertebral disks and too little for the vertebrm 
themselves. - . 

The pathology of development is thus a new fleld 
entirely dependent on animal material. The dis- 
covery of several inherited types of deafness in the 
mouse is to assist in the understanding of the 
pathology of human deafness, which is greatly 
hampered by technical difficulties not encountered 
in animal material. Important progress has been 
made by the use of resistant and le strains 
of animals in analysing the physiological basis for 
disease resistance. The use of animal material for 
studying diseases of old age, so familiar in canoer 
research, was illustrated by- amyloid d ion 
and cystio kidney disease in a certain stram of mice 
and ite abeence in others; what could scarcely have 
been discovered in man is-the fact that this inherited 
tendency to amyloidosis can be almost completely 
suppreesed on certain low-protein dieta. 

In & paper on the “Causation in Mentel Deficien- 
cies”, Dr. J. A. Fraser Roberts (London School of 
Hygiene and Tropical Medicine) pointed out that 

differences m certain rare types of mental 
deds have provided important general informa- 
tion ; for example, the first estimate of an autosomal 
mutation-rate in vertebrates was made with tuberose 
sclerosis (epiloig). There is evidence that some 
modest proportion of severe mental deflciency, in 
addition to a few rare special types, is determined 


by recessive genes. ‘The great bulk of. mental de- 
ficiency, however, is a eous collection the 
causation of which presents difficult problems. The 
most useful division of the mental deficiencies is into 
two pe which may be ascribed to major errors of 
devslotreidt, whether genetic or non-genetic. Mild 
defect shows the signs of some measure of multi- 
factorial determination, together with multiple en- 
vironmental influences. In spite of the difficulties of 
measurement, the evidence seems to point to little 
real underlying overlappmg. The feiden oe of severe 
defect among the b and sisters of those mildly 
affected ia little if at all greater than in the 
population. Conversely, apart from the sibs also 
severely affected, the inteligence of the mbe of those 
severely affected is little lower on the average than 
in the general population. Much, or possibly all, the 
eo ey E meae Is euartetact due tovthe methods 
iat tas substantial of the resemblance 
between. ives in level of intelligence (including 
mild mental deficiency) is probably environmental. 

Penroee's studies and Dr. Fraser Roberte’s own 
yield a correlation between first cousins which is 
double what it should be, given the correlation be- 
tween sibe. It seems reasonable to conclude that 
while the genes in common are reduced to one- r 
in cousins as against sibs, environmental ai ities 
fall off much more slowly as relationship becomes 
more remote. It is possible that some major non- 
genetic causes affecting intelligence adversely may 
be identifed. For example, there is the definite 
lowering in twins, as found in the Scottish survey. 
There is also the eviderice that prematurity is much 
commoner among high-grade and borderlme de- 
fectives than in the general population. 

Dr. E. T. O. Slater (Genetic Unit, Institute of 
Psychiatry, University of London) gave a brief 
general report on “Work on Twins in Psychological 
Medicine”, in which he reviewed particularly twin 
studies on the causes of schizophrenia and of orim- 
inality ; in the latter, earlier studies had 
& predominant influence of heredity; but in more 
reoent work, factors like early background and family 
tradition, special opportunities and temptations have 
now emerged as. significant causes. In Dr. Slater’s 
own work (jointly with Mr. James Shields) on the 
causes of ‘neuroms’, the comparison between mono- 
zygotic and dizygotic twin pairs has produced 
evidence that the tendency to neurosis is, ab least in 
part, under genetic control. 

The main emphasis of the work was, however, on 
the environmental causes of the breakdown. These 
were studied through the differences which were 
found between the partners of monozygotic twin pairs, 
the differences being caused by the inter-twin relation- 
ship (one twin tending to take on more of the leader- 
ahip, eto.), the relationship with parents, the marital 
relationship, by differences in occupational stress and 
of physical health, and finally by differences in 
psychological stress other than those covered above. 
In nearly all cases, causes are multiple, though very 
often a single factor can be picked out as the most 
important. Generally, Dr. Slater considers that the 
causes of neurotic illness are intelligible at a common- 
sense level and do not seem to ‘require recondite 
hypotheses. Among causes operating from early 
in child life, those which persist for years (for ex- 
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ample, the type of training) seem to be the most 


Prof. L. 8. Penrose (Galton Laboratory, University 
College, London) demonstrated in his paper on 
"Mutation and Parental Age” that human material 
may in certain cases yield resulta superior to those 
usually obtained from experimental animals. The 
spontaneous mytation-rates of a number of (‘dom- 
inant’) human have been estimated by direct 
aa a oral; arane due Ghat e UP abe 
normal children born of normal parents. In other 
cases, an indirect method has been used which is 
based on the ition that elimination by selection 
of & gene with deleterious effecte must be balanced 
by newly arising mutations, the overall frequency of 
the condition remaining approximately constant. 

Additional information about possible causes of 
mutations has now been obtained from a consideration 
of perental age. For example, if & certain gene is 
particularly sensitive to ioniring radiation to which 
parents are expoeed throughout their lives, mutations 
at that locus will be proportional to parental age 
such that the trait will be twice as common among 
offspring of aged forty as among those with 
parents twenty years. Looked at in another 
way, oe of children carrying newly mutated 
genes res E E eee ee Some 
evidence (unfortunately from ma ages only) of 
&n increase of mutation-rate with age comes from 
microphthalmia, and there is Jess complete evidence 
of an effect of both paternal and maternal age in the 
case of epiloia and retinoblastoma. The incidence of 
achondroplasia (born of normal parents and hence 

ly due to & new mutation) depends strik- 
mgly on the age of the father, but there seams to be 
little or no effect of the age of the mother; in the 
latter case, a possible interpretation is that, while 
the epiloia locus is sensitive to natural radiation, the 
acbondroplasis locus is sensitive to agencies specially 
active at some stage in cell division, perhaps chemical 
mubegens. The relative absence of coll division in 
the female germ track, as compared with the male 
germ track, would explain the lack of independent 
maternal effecta. The dependence or otherwise of 
mutation-rate on parental age thus affords some 
information on possible causes of ‘spontaneous’ 
mutations not so far obtainable from data on 
spontaneous mutations in animals. 

The concluding paper, by Dr. O. O. Oerter (secre- 
tary, Eugenics Society), dealt with ‘“Genstica and 
Child Health". In recent years, deaths from diseases 
of childhood due to environmental causes (mainly 
infections) have declined sharply. As a result, the 
groups of diseases mat or partly due to genetical, 
causes loom much . An indication of the changes 
in relative importance is given by the cause of death 
in two hundred consecutive children undergoing post- 
mortem investigation in a children’s hospital in each 
of the years 1914 and 1954.- The group of diseases 
caused by environment was more than two-thirds of 
the whole in 1914, but less than one-seventh in 1954 ; 
the group of diseases mainly genetical in origin was 
only one-fiftieth of the whole in 1914 but one-eighth 
in 1954; diseases of mixed causation were leas than 
one-seventh of the whole in 1914, but more than a 
quarter in 1954, while diseases of unknown ceusation 
rose from lees than a quarter in 1914 to nearly a half 
in 1954. 

Looking to the future, Dr. Carter believes that, 
while the environmentally ceused group of diseases 
Gill conia Ge Edl de disse of cursed oriain will 
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probably be only slightly reduced by environmental 
measure. Reduction in the preportion of children 


born IU gena pee to these disorders can 
only be i by reducing the average number 
of generations through which disadvantageous gene 
ee ee iat At the 
moment, such mutations are ing to last longer 
as new methods of treatment keep those affected alive 
to an age at which they can bear children. Probably 
the most ethically correct way of bringing about a 
reduction in the average number of generations a 
mutation pores is to enlist the co-operation of 
parenta who are unlucky enough to carry major 
disadvantageous mutations, in planning to keep the 
number of their children below replacement-rate. 


OBITUARIES 
Prof. J. C. Flugel 


Pror. Jons Cant Froen died suddenly at his home 
in London on August 6. He was one of the few 
survivors of the amall band of British psychologists 
who reoeived their training at Oxford under William 
McDougall. McDougall’s views on the nature of 
mind and the way psychological questions should be 
approached influenced nearly all that Flugel wrote ; 
yet he himself succeeded in developing a wholly 
original attitude. 

His earliest researches were carried out in the 
laboratory at Oxford, and dealt with such practical 
problema aa intelligence testing, visual adaptation at 
night, the measurement of mantal fatigue and the 
causes of the oscillations of attention. After his 
appointment as lecturer at University College, 


London, he remained for many years in charge of 


the i tal work in the Department of Psycho- 
logy. chief interest, however, lay in the deeper 
problems such as in those days were relegated to the 
somewhat dubious regions of psychoanalytic study 
and ical research. He was the first professional 

ogist to make a serious examination of Freud’s 
early theories. Theee he endeavoured to re-interpreb 
in terms of current British psychology. Thus, while the 


` medical profession still looked askance at the novel 


and extravagant doctrines of the Freudian School, he 
did much to ixo their chief conclusions by 
recasting them in a more acceptable form. The out- 
come was a series of papers on psycho-analytical 
topios which appeared in various scientific journals, 
and were later collected and re-issued in book form. 

Of his works, the first was “The Psycho- 
analytic Stady of the Family” (1921), which attracted 
immediate attention. The most popular was probably 
his ‘‘Paychol of Clothes” (1930). “A Hundred 
Years of logy” (1988) presents an admirable 
historical review of the development of paychology 
from 1883 to the date of publication, and is still read 
as a regular text-book. The lucid style, the flashes 
of humour, the widespread sympathy and tolerance 
which di ish all his writings were also a marked 
feature of his persanal teaching, and endeared him 
to numerous studenta who came to his classes from 
all over the world. 

In 1020 Flugel was made assistant professor, and 
retained this post until his retirement in 1044. A 
good deal of his time was spent in practical psycho- 

ical work with patients and normal persons ; 
and the resulta led to many valuable contributions 
to psychological and psychiatric theory. The more 
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important were embodied in his books on “Men and 
their Motivee" (1984) and ‘Man, Morals, and Society” 
(1045). He served for some time as honorary secretary 
of the International Psychoanalytic Association ; and 
in 1948 was elected chairman of the programme 
committee of the International Congress on Mental 
Health. Two years later he was appointed president 
of Section J (Psychology) of the British Association. 
To the end of his fa Flugel continued to give 
regular lectures at University Oollege and to take an 
active part in the work of the Britiah Psychological 
Society and ita numerous committees. But his 
abiding work lies in his fruitful attempts to synthesize 
Freudian psychoanalysis with the orthodox tenets of 
British psychology as taught by Ward, Stout and 
McDougall. Oxzi, Bunr 


Mr. Philip Lyle 


Paru Lr, who died on July 15, was the elder 
son of the late John Lyle, of Weybridge, and grand- 
son of Abram Lyle, the founder of the sugar-refining 
company which was later ted with Henry 
Tate and Sons to form Tate Lyle, Ltd. He was 
born on November 26, 1885, and was educated at 
Rugby, in Switzerland and at University Oollege, 
London. He later applied himself to statistical 
mathematics, which he put to very good use in the 
sugar industry. 

As a director of Tate and Lyle, first at Plaistow 
refinery, Philip Lyle partucipated in raismg the low 
thermal efficiency, poor soientiflo control and low out- 
put of the refinery until ib held one of the foremost 
ae in the world. He paid special attention to 

oses Incurred in ing and consequently to 
methods of sugar analysis. In 1947 he was responsible 
for broadening the Company's outlook towards 
research and ita research activities. As 
chairman of the Research and Development Com- 
mittee he was invaluable m guidance and judgment. 

Mr. Lyle’s own scientific contributions were best 
known in circles; but a few exceptions 
include “Hest of Solution’ of Sucrose”, which ex- 

discrepancies in heat balances m refineries. 

“Sugar Industry” and “Constructions of Nomo- 
grams for use in Statistics’ appeared in the Journal 
of the Royal Statistioal Sootety and Applied Statistics, 
respectivoly. He was a notable member of both the 
Royal Statistical Society and its Industrial Applica- 
tions Section, being one of the two secretaries and 
editors of the former and on the Editorial Committee 
of the latter. In 1944 he published ‘Regression. 
Analysis of Production Costa and Factory Operations”. 

Philip Lyle was a director of the West Indies Sugar 
Co. of Jamaica, and Caroni, Ltd., of Trinidad. He 
made a special study of statistical treatment of 
agronomical problems. He was also a director of 
Colonial Yeast, Ltd, which had been founded by 
the Sugar Commission to produce cheap protein and 
vitamins (Thaysen’s Torula utilis) ed in the 
Caribbean, from surplus cane molasses. The product 
could not find a market there or elsewhere, and the 

roject was abandoned ; but his faith m the necessity 
for protein production to supply under-nourished 
peoples was unfailing, and he read & paper on the 
subject before the Nutrition Society in 1950. 

The Sugar Reorganization Act, 1986, was responsible 
for formation of Research Committees A and B, of 
which he was a member. The programme for B was 
largely that put forward by him and was adopted m 
part by the Colonial Research Committee. Other pro- 
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posals were chemical research into by-product utiliza- 
tion and sucro-chemistry, which were implemented at 
the University of Bi under Sir Norman 
Haworth and later Prof. L. F. Wiggins. Physico- 
chemical research at the University of Bristol was 
financed first by the Commission and later by Tate 
and Lyle and the British Sugar Corporation. 

Among unpublished work which has nevertheless 
been widely adopted and utilized is his “Analysis of 
Sugar (lriste", in which he showed that the normal 
frequency curves allowed grista to be expressed in 
terms of mean & and coefficient of variation. 

So much for hia interests and work. What of the 
man? To meet Philp Lyle was to like him. To 
know him was to admire, respect and love hint. His 
encouraging manner, his friendly approach, his sunny . 
smile (the same to people in all walks of life) made 
everyone his friend, and effort on his behalf a pleasure ; 
Browning might have altered the lettering of “Pippa 
passee". He leaves & widow, a daughter, two Bons, 
one of whom is following in his footsteps, several 
grandchildren and mnumerable friends. 

EH. O. 8. pz WHALLEY 


Sir Francis McClean 


Frank MoOrwAX was best known to the outside 
world as the great patron of aviation and the founder 
of amateur and naval flying in Great Britain. Born 
on February 1, 1876, and educated at Charterhouse, 
Clifton and Coopers Hill, he served with the Publio 
Works Department in India during 1898-1902. After 
flying in two Gordon-Bennett balloon races in 1907-8, 
he flew with Wilbur Wright at Le Mans in the latter 
year. He bought land in the Isle of Sheppey for his 
early flying experiences on heavier-than-air machines 
and lent aircraft to the Admiralty so that naval 
officers could learn to fly. After some pioneering work 
in submarine photography, he caused some sensation 
by flying up the Thames in a seaplane, passing 
between the upper and lower parta of the Tower 
Bridge and under London Bridge. He joined the 
R.N.A.B. on the outbreak of the First World War, 
served on Channel patrol and then became chief 
instructor at Eastchurch. When the R.A.F. was 
formed he took & commission, but resigned in 1919. 

MoClean'a other great interest lay in astronomy ; 
in this he wag influenoed by his father, Dr. Frank 
MoClean. He organized two eclipse expeditions, to 
Flint Yaland in 1908 and to Port Davey in Tasmania 
m 1910. - He also joined an expedition led by Bir 
Norman Lockyer to Vavau Island in 1011. He was 
a joint founder of the Norman Lockyer Observatory 
on Salcombe Hill, Sidmouth, serving under his 
friend, Sir Richard Gregory, on its council. The 
Frank MoClean Dome and the twin telescope and 
sidereal clock which it houses bear further witness to 
his generosity. His 21-in. siderostat, bought for his 
eclipse expeditions, was ted by him to the 
Cambridge Observatories. With his brothers, he was 
a generous benefactor also to the Coins and Manu- 
scripts Departments of the Fitzwilliam Museum, 
Cambridge. Other social activities are reflected in 
his holding the office of High Sheriff of Oxfordshire 
in 1982 and the presidency of the Royal Aero Club 
for two spells. He was the senior member of the 
Royal Astronomical Society Club, and was much 
loved by a wide circle of friends in flying and astro- 
nomical circles. He died on August 11 after a long 
illness, leaving a widow and two daughters. 

F. J. M. STRATTON 
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NEWS and VIEWS 


Chemistry at Nottingham : 
Prof. F. E. King, F.R.S. 


Pror. F. E. Kiwa, who has recently resigned the 
Sir Jease Boot chair of chemistry in the University 
of Notti to become director in charge of 
research at British Celanese, Ltd., carried out his 
earliest researches with Prof. J. R. Partington in the 
University of London, mainly on inorganic and 
physical chemical subjects. He then went to Oxford, 
where he became in turn demonstrator and lecturer 
in the Dyson Perrms Laboratory, and also lecturer 
in organic i at Magdalen and at Balliol 
Colleges. His work at Oxford covered a wide field ; 
but particularly noteworthy, in ee order, 
were the long series of pe which Sir Robert 
Robinson and he published on the chemistry of 
eserine (physostigmme) and on leudanosme; his 
work on ial chemotherapeutic agents, par- 
ticularly i i iminazoles, 
cinnolines and arylamines; and his work on the 
structure of extractives from hardwoods. This very 
difficult branch of naturel-product chemistry has 
been his major interest during recent years, and he 
has obtained some icuously successful results, 
for example, the elucidation of the structure of 
ferreirin and homoferreirm obtained from the heart- 
wood of Ferreérea spectabilis. British Celanese, Ltd., 
is providing facilities for the continuation of this 
work under Prof. King’s supervision. He was elected 
to the chair at Nottingham in 1948 and to fellowship 
of the Royal Society in 1954. 


Prof. A. W. Johnson 

Dn. A. W. JouwBoN, who succeeds Prof. King at 
Nottingham, received his early training at the 
Imperial Oollege of Science and Technology, London, 


He remained at the Imperial College during 1936-42, 
his research work being chiefly on the synthesis of 
vitamin A. For the next four years he was research 
chemist at the Division of Imperial 
Chemioal Industries, Ltd., where he worked mainly 
on the chemistry of acetylene, which was then a 
rapidly developing subject and upon which he wrote 
a two-volume treatise that in 1946 and 
1950. In 1948 he went to the University of Cam- 
bridge, where he was inted assistant director of 
research and, later, University lecturer m chemistry, 
and was also elected Fellow and Steward of Christ's 
College. His work at Cambridge with Sir Alexander 
Todd has been mainly on the chemistry of the tropo- 
lones and on the constitution of the deeply coloured 
compounds isolated from certain species of aphids, 
and later upon tbe structure of vitamin Bj, The 
work on this vitamin has been carried out in col- 
laboration with the chemical staff of Glaxo Labor- 
atories, Ltd., and ultimately with the help in the 
crystallographic fleld of Dr. Dorothy ‘oot 
Hodgkin and others; all the main points in the 
structure of this vitamin have thus now been 
elucidated (see Nature, August 20, p. $25). Dr. 
Johnson was awarded the Meldola Medal of the 
Royal Institute of Chemistry in 1946, and was 
Tilden Lecturer of the Chemical Society in 1958. 
Prof. King’s resignation has deprived the University 
of Nottingham of an outstanding teacher and research 
worker; but the University is indeed fortunate in 
securing, in Dr. Jobnson, a successor who also 
possesses this invaluable combination of qualities. 
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Veterinary Pathology at Liverpool: 
Prof. D. L. Hughes 


Me. D. L. Huanss, head of the Veterinary Science 
Division of Mossrs. Boote Pure Drug Co., Ltd., has 
been appointed to the chair of veterinary ology in 
the University of Liverpool in succession to Prof. 
R. E. Glover, who has become principal and dean of 
the Royal Veterinary College, London. Prof. Hughes 
is well known even. the confines of his own 
profession, both as a research bacteriologist and 
administrator. Born in 1912, he studied at the 
Royal Vetermary Coll and obtained the diploma 
of membership of the College of Veterinary 
Surgeons in 1984; two years later he was awarded 
the diploma in bacteriol of the University of 
London, and more reoently the fellowship of the 
Royal College. Being keenly interested in research 
and icularly in the bacteriology of animal disease, 
Hughes quickly established a tion for integrity 
and accuracy at the bench in the written and 
spoken word. Although he is probably best known. 
for his researches into bovine mastitis, undertaken 
principally while on the staff of the Agricultural 
Research Council's Field Station at Compton, and 
later at the veterinary laboratories of Messrs. Boots 
Pure Co., Ltd., his published works command 
wider horizons and are not confined to bacteriology 
alone. Outside the laboratory he brings to the roles 
of administrator, lecturer and committee man the 
attribute of a quiet and direct manner ; to the British 
Veterinary Association he gives much time and 

as an active member of its Council and as 
ebairman of the editorial committee of the Veterinary 
Record. His many friends and colleagues will wish 
him the best of good fortune in his new appoint- 
ment. 


Counell of Scientific and Industrial Research, Indla : 
Prof. M. S. Thacker 


Pror. M. B. THackEn has ee ae 
of the Council of Scientific and In ial Research, 
India, in succeesion to the late Sir Shanti Bhatnagar. 
Born on December 3, 1904, he received his early 
education at Ahmedabad and Bombay, and graduated 
in engineering from the University of Bristol in 1027. 
He worked as electrical engineer with Bristol Cor- 

tion until 1931. He then joined the Calcutta 
Blectrio Supply Corporation and served there as & 
senior technical officer until 1947. In that year he 
joined the Indian Institute of Science, Bangalore, as 
head of the Power Engineering De t, and in 
1949 he was appointed director of the Institute. 
Prof. Thacker is a member of several learned scientific 
and professional bodies in India, the United Kingdom 
and the United States. He has been associated as 
delegate with the International Commission on Large 
Dams, the International Conference on Large Elec- 
tricity Systems, Paris, the World Power Conference, 
the World Metallurgical Congress and the Unesco Ad- 
visory Committee on Arid Zone Research ; at the New 
Delhi seasion in October 1954 he was elected chair- 
man of the Committee on Arid Zone Research. Prof. 
Thacker has served on the Board of Scientific 
and Industrial Reeearch &nd the Board of Engineer- 
ing Research of the Council of Scientiflo and 
Industrial Research, India. In the Republic of 
India Day honours on January 26, 1955, Prof. 
Thacker was the recipient of the award of Padma 
Bhushan. 
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The British Institution of Radio Engineers : 
miums for 1954 


Taa British Institution of Radio Engineers has 
awarded the following p iums for papers on the 
subjects i in the Journal of the 
Institution during 1954: Olerk Maxwell Premium 
(the premier award of the Institution), to F. N. H. 
Robinson (Olarendon Laboratory, Oxford), microwave 
ahot noise in electron beams and the minimum noise 
factor of travelling-wave tubes and ng ; 
Heinrich Horta Premium, to Dr. T. B. Tomlinson 
(formerly of the University of Bouthampton), ition 
components of flicker noise ; Lows ; 
to L. H. Bedford (Marconi’s Wireless Telegraph Oo., 

td.), problems of television cameras and camera 
tubes ; Str J. O. Bose Premsum, to B. Deb (Institute 
of Radio Physics and Electronics, University of 
Calcutta), the decay of emission fram an oxide-coated 
cathode due to adsorption of matter liberated from 
the anode; Brabason Premium, to J. W. Jenkins, 
J. H. Evans, G. A. G. Wallace and D. Chambers 
(A. O. Coasor, Ltd.), a high-definition general-purpose 
radar; Marconi Premium, to W. T. Brown (British 
Telecommunications Research, Ltd.), 
the eng ee fuas design of very-high-frequency multi- 

equipment;  Leske McMichael 
Premium, to Dr. G. N. Patchett (Bradford Technical 
College), & critical review of synchronizing separators, 
with reference to oorrect interlacing ; 
Studenis’ Premium, to R. W. Walker (Kmg's College, 
Newcastle upon Tyne), an electronic random selector. 
Premiums have also been awarded to the following 
authors of papers read at the Industrial Electronica 
Convention, held at Oxford in July 1954: P. Huggins 
(Bargrove Electronica, Ltd.), statistical oo ters as 
applied to industrial control ; C. W. Miller (Metropoli- 
ten-Viokers Electrical Oo., Ltd), industrial radio- 
graphy and the linear accelerator ; K. Kandiah and 
Chambers (Atomio Energy Research Estab- 
lishment), moulti-electrode counting tubes; J. L. 
Thompson (J. Langham Thompson, Ltd.) wire 
strain-gauge transducers for the measurement of 
E foroe, di and acceleration; and 
T. Elvy (Redifon, Ltd.), electronic heating and the 
woodworking industry. i 


The Rubber-Stichting 


Tum Rubber-Stichtmg (Rubber Founilation), estab- 
lished in 1936 with headquarters in Delft, is one of 
several research organizations ing in Hurope 
and in the Far East in the interests of natural rubber. 
Financed by means of a cess levied on rubber pro- 
duced in Indonesia, the recently announced intention 
of the Indonesian Government to remove the Founda- 
tion to Bogor has come as a severe shock to those 
interested in research on rubber. The staff, number- 
ing more than two himdred, shew Tue inolination 
to emigrate, and the possibility of the work in 

being stopped must be faced. The Rub 
Stichting has bean engaged m fundamenta! research 
for long enough for ita work to have won world-wide 
recognition. It is impossible here even to mention 
all of it; but of particular significance is its work 
in the fleld of latex, which, as a result, can now be 
used for the direct preparation of chlormated rubber, 
rubber hydrochloride, cyclized rubber, and even 
ebanite. dus p or ae 
the formation latex of synthetic resin oom- 
plexes has been of particular interest from both the 
theoretical and practioal points of view. In the labora- 
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tories at Delft pilot-plant research has been carried out 
on flame-resistant latex foam and rubber hydro- 
chloride monofllamenta ; asphalt-rubber compositions 
for roads have been developed, a fleet of cars has 
been used for road-testing experimental tyre oom- 
positions, and cement-latex com ions for flooring 
have been studied. Fundamental investigations have 
been undertaken relating to vulcanization, abrasion, 
and the permeability of rubber. It is interesting to 
recall thab out of the fifty papers accepted for 
presentation at last yoar’s International Rubber 

Conference, four emanated from the 
Rubber-Stichting. 

A great deal of success has been achieved in 
publicizing the advantages and possibilities of rubber 
among tecbnical men in other industries, in the 
education of rubber technologiste, and in tbe holding 
of international symposia and conferences on different 
aspects of rubber technology. An efficient documenta- 
tion centre for rubber is maintamed, especially 
noteworthy for its work on correlation of rubber 
patenta. In this fleld it has worked in close co-opera- 
tion with the igence Division of the Research 
Association of British Rubber Manufacturers, in 
which connexion mention must be made of its share 

in preparing and maintaini the International 
Syetem for Classification of Rubber Information, the 
secretariat of which is at Delft. 


Education In East Africa 


Four years ago the Nuffield Foundation showed 
ita interest in African education by sponsoring, 
jointly with the Colonial Offioe, the Jeffery and 
Binns Missions. It has now given further assistance 
to the education of Africans by making a of 
£50,000 towards the work of tho Institute of Educa- 
tion at Makerere College, Uganda. A fifth of this 
sum will provide research accommodation end other 
facilities for the work of the-Institute, while the 
balance forms an endowment fund enabling a 
Nuffleld Research Fellow to pursue some line of 
educational study important to East Africa. In 
choosing the subject of the first research project, it 
was borne in mind that the Binns Mission had 
directed attention to the need for better courses in 
vernacular languages and English in the primary 
schools of Kast Africa, and advocated a much earlier 
start in the teaching of English than hitherto. But 
little is known about the best methods of teaching 
English to the children of East Africa, and an 

knowledge of the language holds up their 
education in all subjects well into the secondary 
school. After consultation with the Directors of 

Education of East Africa, and with their unanimous 

it has been to devote the first few 
years of the Nuffield grant to an attack on problems 
of teaching English and the teaching of other school 
subjects in English. 

Research on the Tropical Swamps of East and 

Central Africa 

Tra Nuffield Foundation has given £21,900 for a 
four-year scheme of research on the biology of 
tropical sv Piney a eee olee A 
profeasor of in Makerere Oollege, Uganda. 
Hi c. Gove LV oaa à Has cud Gi 
Africa is enormous. In them are accumulating 4 


under anaerobio conditions. Exploitation by drainage 
and dry cultivation has begun; but this is not the 
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only, nor, in the long run, necessarily the beet 
method, since the organic matter is rapidly oxidized 
and the conditions under which it accumulates are 
destroyed. Wet cultivation of suitable crops (for 
example, rice) or use of the nutrients for flah culture 
are posible alternatives. But too little is known 
about the chemistry and biology of swamps and of 
the changes which occur on drying. It is the purpose 
of this scheme to provide information which may 
assist in framing & long-term policy. The main 
chemical and microbiological transformations in the 
water-logged material, ecology of the ddp 
vegetation, the biology of the oligochmte worms 
other invertebrates and their part in the processes 
of decompositian, the adaptation of fish to swamp 
conditions, and the scarcity in untouched of 
the principal malarial mosquito, Anepheles partion, 
are some problema which require investigation. AN 
of them are of practical im ; but there are 
some aspects which are of fundamental interest— 
for example, the adaptations to a predominantly 
anaerobic environment. Work has already been 
started by Prof. L. O. Beadle in the zoological field 
and in the botanical fleld by Dr. Edna M. Lind, 
reader in biology at Makerere College, and the East 
Africa Malaria Research Institute has been ool. 
laborating. With the new Nuffield grant ib is now 
possible to employ a chemical microbiologist and a 
zoologist from Europe, and two graduates from 
Makerere College. 


West African Tsetse Files 

Taz taxonomy and systematics of taetse flies from 
the Congo region belonging to the Glossina palpalis 
group—thas is, to the sub-genus Nemorhina—which 
are of considerable i from the medical 
point of view, since carry human irypano- 
somiaaia, have been the subject of an intensive study 
by A. de Barros Machado in a work entitled ‘Révision 
systématique des Gloesines du groupe palpalis (Dip- 
tera)" (Pub. Cult. No. 22, Museu do Dundo; pp. 
189-+107 figs.+8 tables; Lisboa: Companhia de 
Diamantes de Angola, 1954). Intensive collecting 
was oarried out by the author over Angola and the 
Belgian Congo. Much of the investigation was carried 
out m the Museum of Dundo; but this was supple- 
mented by work m the British Museum, the on 
School of Hygiene and Tropical Medicine, the Museum 
of the Belgian Oongo and the University of Porto. 
Thus practically the whole of the relevant material, 
including type material, was critically examined and 
compared. The specimens are carefully described 
morphologically, particular attention being paid to 
the copulatory organs and the range of each j 
and subspecies considered and illustrated. "Phere 
are no plates; but the excellence of the paper and 
reproduction of the many photomicrographs renders 
them . The geographical distribution of 
each form is carefully determined. The one dis- 
tribution that appears remarkable is that of Glossina 
tachtnoides, which has its main centre between long. 
10° W. and 20° E. (thero is a slip in the text on 
p. 151 which on line 7 givos longitude 10° E. instead 
of 10° W.) and a small subsidiary centre in the Sudan 
near longitude 84° E. As the author points out, 
another record of this species from the south-west of 
Arabia cannot be regarded as satisfactorily estab- 
lished. In passing, it is interesting to note that the 
form along the border of Tanganyika is Glossina 
fuscipes martinii, while that along the Uganda border 
is G. fuscipes fuscipes. The author recognizes and 
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treats fully Glossina fuscipes, G. palpalis aod G. 
pallice: a, ull of which are polytypio, and G. tachsnoides. 
What is kmown of the ecology and inter iflo 
fertility of the various forme is adequately set forth 
and discussed. Tho paper is extremely well printed 
and will undoubtedly form a classical work of 
referenoe for futuro work. 


Coconut Milk Growth Factors and Tumorous 

Growth 

Ix further investigations of the growth and 
metabolism of plant cells, F. C. Steward, 8. M. 
Caplin and E. M. Shantz (Ann. Bot, N.B., 18, 29; 
1955) have oonaidered the phenomenon of tumorous 
growth in ite relation to growth factors of the kind 
found in coconut milk, that is, the liquid endosperm 
of Cocos nucifera. This new investigation stems from 
the observation that coconut milk oan induce rapid 
proliferation in cultures of certain mature tissues 
(carrot root explants ee of secondary phloem), 
that is, in cells which would not normally have 
undergone further division—s result, in short, 
reminiscent of the growth of plant tumours. Theee 
investigators have now shown that aqueous extracts 
of plant tumours, induced by 4 ` tume- 
faciens on. Bryophyllum and KalanchSe, oan be used 
as a substitute for coconut milk in the tissue-culture 
procedures used in their laboratory. On the baam of 
extensive i they have shown that tumours 
of this kind yield extracte ing a growth- 
promoting effect similar to thet f coconut milk. 
This effect may be enhanced by, though it is dis- 
tinguishable from the effect of, added casein hydro- 
lysate in the basic medium. Tumour extracts were 
consistently more active than extracta of stems and 
leaves of the same plants, and of normal, non- 
tumorous planta. The effect of coconut milk, which 
15 Teplaceable wholly or in part by tumour extracta, 
is primarily an effect on cell division in the carrot 
tissue. 


Zygotroplsm In Mucor 
Ix further physiological studies of the Mucarales, 
` G. H. Banbury has investigated the pism of 
the zygophores of Mucor mucedo (J. Ezp. Bot., 8, 17, 
935; 1955) In addition to positive tropism 
between (4-) and (—) zygophores, there is claimed to 
be a corresponding ‘repulsion’ between xygophores of 
the same ma type, (+) from (+) and (—) from 
(—). The stimulus appears to be tranamitted by the 
diffusion of a volatile substance from one rygophore to 
another. A tentative explanation of the phenomena 
/deecribed is advanced, based on two ted vola- 
tile hormones, each evolved by xygophores of one 
mating type only, stimulating growth in zygophores of 
its own mating type and retarding it in those of the 
opposite type. The results of these new investigations 
appear to dispose of the ‘mitogenic ray’ and 
‘accidental contact’ theories of earlier workers. 


Visual Education 

Iw oo tion with Uneeco, the Central Council 
for Health Education has produced the latest issue 
of ita Health Education Journal as & symposium on 
visual education (18, No. 1). The contributors are 
drawn from many perta of the world and, besides 
members of the Council's own ‘staff, include such 
distinguished people as “Fougasse” on da 
postera and Walt Disney on the development of 
animated cartoons. The use of moving fins in 
combating human and animal disease in Tanganyika 


a 
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is described by -N. F. Spurr, while not the least 
valuable article is one by Dr. A. L. Knutson, of the 
United States Publio Health Service, who suggests 
ways in which the effectiveness of visual material 
may be evaluated. ` 


Ultrasonic Testing of Concrete 


Toa Road Research Labaratory deals with the 
non-destructive testing of conarete in its Technical 
Paper No. 84, entitled ‘Testing Concrete by an 
Ultrasonic Pulse Technique", by Dr. R. Jones and 
E. N. Gatfleld (pp. 48 +2 plates. London : H.M.8.O., 
1955; 2s. 6d. net). Until recently, the only way in 
which the physical characteristics of concrete and 
the brought about by ageing and other 
causes could be determined was by testa to destruction 
carried out on specially prepared specimens. These 
testa, though useful, are not entirely satisfactory, 
and & method of measuring changes in the quality of 
concrete in situ by transmitting an ultrasonic pulse 
through concrete has been extensively investigated 
and developed at the Laboratory. The ultrasonic 
equipment described consista of two piexoelectrio 
transducers placed on opposite faces of the concrete 
under test, and the pulses aro timed electrically as they 
pass from one transducer to the other through the 
concrete. The time of transmission indioates the 
characteristics of the concrete and the presence of 
internal cracks. Any deterioration due to weakness 
or poor compaction can be detected. Exemples are 
given of the practical applications of the method. 
The ultrasonio technique can also be used for testing 
road surfaces ; this involves the use of reflexion, the 
sound pulses being reflected back by the lower surface 
of the concrete. The difficulty here, however, is that 
the method is only satisfactory when the underside 
of the concrete is relatively smooth. In practice, 
transducers having natural frequencies of 50-200 
ko./s. are used because of the upper limit to the 
frequency impoeed- by the attenuation of the con- 
crete. The repetition frequency of the pulses is 
50/sec., and the accuracy of measurement of the time 
of propagation of a pulse of longitudinal vibrations 
between the two transducers is of the order of 4 per 
cent for concrete. Full details of the apparatus used 

“and of the experimental technique are given in an 
appendix. Brief reference is made also to applications 
of the technique to materials other than concrete, 
for example, soil-cement, rocks, ceramics and wood. 


Catalogues of the Exhibits on Heat at the Sclence 

Museum, London 

Two well-produced illustrated handbooks have 
been comp by J. A. Chaldecott, of the Boienoe 
Museum, Londan, giving detailed descriptions of the 
exhibita in the collection of heat and thermal instru- 
ments at the Museum. The exhibits are arranged in 
a number of groups, each dealing with one of 
the subject, and these groups are further divided 
into sub-groupe within which the exhibits are arranged 
eo far as possible in chronological order. The first 
handbook, “Heat and Oold" (vp. 64+6 plates. 
London: H.M.8.O., 1954; 8s. net), covers thermal 
expansion, calorimetry, change of state and oritical 
state, heat and heat transfer, re and low 
temperatures, and altogether 166 individual exhibits 
are listed. In addition, details are given of nine 
portraits of distinguished workers in the fleld of heat. 
The other handbook, ‘Temperature Measurement 


and Control” (pp. 05--4 plates. 1955; 8s. 6d. net), 


is limited in content to the various types of thermo- 
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meters, pytometers, thermostata and temperature 
recorders, and 158 exhibits are listed. A reference 
list of thermometers and temperature-recording instru- 
ments kept in the meteorology collection of the 
Museum is appended for completion. In accordance 
with the 1948 recommendations of the Ninth General 
Conference on Weights and Measures, ‘Celsius’ is used 
for the temperature scale known as 
‘Centigrade’. In both handbooks the catalogue 
entries consist of the substance of the descriptive 
labels attached to the various exhibits m the Museum. 
The details given are most informative, and should be 
of considerable value and interest to physicists and 
to those oonoerned with the history of science. 
Though modern apparatus is by no means excluded, 
the erophasis is naturally on the original and earliest 
forms of thermal instrumenta. The descriptions of 
these in most of the text-books is now often so 
inadequate or incorrect that authors and students 
would be well advised to use the handbooks, together 
with a visit to the Museum, for details of i 

instruments. For the more serious student, the 
handbook also provides the reference to the article 
in which the apparatus or method was originally 
described ar 19 tie maler or oie f a paia 


itam. Photographs of the exhibits and lantern slides 


may be purchased, and the latter can also be 
borrowed. 


Energy Expenditure In Man: Symposium In 


London 
Taa Nutrition Society is arranging & symposium 
on “Energy iture in Man”, under the chair- 
S Prot, R. C. Garry, to be held at the 
National Institute for Medical Research, London, 
N.W.7, on October 15. Pe will be read on the 
following topics: the 


methods for determining the energy expenditure of 
man (Prof. C. G. Douglas, Oxford); modern tech- 


niques for measuring energy (Mr. H. B. 
WoMf, London); the value of energy 
measurements in nutritional studies (Dr. O. G. 


Edholm, London); daily energy expenditure by man 
(Dr. R. Passmore, Edinburgh) ; Cie ee 
and age (Dr. J. V. G. A. Durnin, ); en 
expenditure in athletic activities (Mr. 
Leeds). Further information can be obtained from 
the honorary ae ee secretary of the Society, 
Dr. R. J. i aaa ee aaa, Brent- 
ford, ae 


The Story of Pharmacy: Exhibition In ‘endo 


AN exhibition on “The Story of Pharmacy" has 
been set up by the Wellcome Historical Medical 
Museum at the Wellcome Building, Huston Road, 
London, N.W.1, to comoide with the 8i th General 
Assembly of the International Pharmaceutical Fed- 
eration, which is mee in London durmg Sep- 
tember 19-23. The ition will be opened by 
the president of the Federation, Sir Hugh Linstead, 
on September 19, following the preeidential address 
with which he will open the Assembly. All the 
objects to be shown at the exhibition have been 
selected from the collections at the Wellcome Museum 
and cover the history of pharmacy and related 
subjects from the earliest times to the advent of 
antibiotics. The exhibition is sub-divided into the 
following periods : prehistory, Assyria, Babylonia and 
Ancient Egypt; Greco-Roman period ; the medieval 
world ; ee sixteenth century; the seventeenth 
century ; the eighteenth century; and the nineteenth 
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and twentieth centuries. Many of the objects, books 
and manuscripts to be displayed are noteworthy not 
only for their historical and scientific value but also 
for their beauty as works of art. The exhibition will 
ee ee (admission free) for several 
mon 


Swiss Soclety for Natural Sciences: Annual 
Meeting 


Tum 135th annual meeting of the Swiss Society for 
Pisis Listens dbp yar ager ek ert Pruntrut, 
uring tember 24-26. The general proceedings 
wil open with an address by the president, Dr. E. 


Guéniat, director of the Normal Teaching College of 
P , on the scientiflo work of Jules Thurmann 
(1804-55). Prof. R. L. Gaeutheret (Sorbonne, 


Paris) will speak on physiology and nutrition in 
tissue-culture. Other topica will be : Swiss researches 
in Central Africa (a programme of scientific films) ; 
finaliam and physiojam (a symposium under the 
chairmanship of Prof. F. Gonseth, of Zurich); cal. 
culating machines in the service of technique and 
pinu (Prof. E. Stiefel, of Zurich); and tracking 
own oaerriers of hereditary diseases f. A. 
Franceschetti, of Geneva). d 


Colontal Service: Recent Appointments 


Lancaster (principal research officer, Federation of 
Nigeria), director of forestry research, Federation of 
Nigeria; D. G. B. Leakey (assistant conservator of 
forests, Kenya), conservator of foresta, Kenya; 
K. R. M. MacDonald (conservator of foresta, Northern 
Region, Nigeria), chief conservator of forests, Northern 
Region, Nigeria; R. M. Palmer (senior assistant 
conservator of forests, Sierra Leone), conservator of 
foreste, Sierra Leone; R. V. H. Porter (sasistant 
conservator of forests, Kenya), conservator of forests, 
Kenya; T. I. Rees (senior assistant conservator of 
foreste, Western Region, Nigeria), conservator of 
foresta, Western Region, Nigeria; R. Smeathers 
epee conservator of forests, Trinidad), conservator 

f toreste, British Guiana; J. A. R. Bates, specialist 
officer chemist (agricultural), Federation of Nigeria ; 
i pg ves agricultural officer, Northern Rhodesia ; 

. R. Simpson, chemist, Agricultural Department, 
Uganda; J. Walker, agronomist, Somaliland Proteo- 
torate; J. Jago, government chemist, Zanzibar ; 
J. P. de O. Walsh, assistant conservator of forests, 
Northern Rhodesia; J. V. Huhta, mining geologist, 
Sierra Leone; D. J. Slater, geologist, Federation of 
Malaya; A. J. Warden, geologist, Somaliland 
Protectorate; R. Q. Craufurd, scientiflo officer, plant 
breeder, Sierra Leone; J. Thorsen, veterinary officer, 
Northern Region, Nigeria. 


Announcements : 


Mr. H. A. SanaGmaUNT, at present scientific adviser 
to the Army Council, has been appointed assistant to 
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Dr. H. P. Robertson, of the United States, scientific 
adviser to General Gruenther, the 8 Allied 
Commander, Europe. Mr. Sargeaunt will be succeeded 
as scientific adviser to the Army Oouncil by Mr. 
Patrick Johnson, formerly director of studies at the 
R.A.F. College, Cranwell, and since 1952 dean of the 
Institute of Armament Studies, India. 


Pror. J. Hayrovary’, academician of the Chemical 
Sciences Section of the Czechoslovak Academy of 
Science, Prague, has been elected ident of the 
Polarographic Society in Great Britam (see Nature of 
January 1, p. 20). He hopes to deliver an inaugural 
address in tho near future. 

Epwanp Lonesremra Mupars of the Franklin 
Institute, Philadelphia, have been awarded to 
O. Waller, of Df Ltd., and Dr. R. Berriman, of 
Kodak, Ltd., for their work on the development of 
photographic emulsions especially designed for the 
study of nuclear particles and events. 

Me. E. Lr. Haney, provincial director of the West 
Midland Province, National Agricultural Advisory 
Service, has been appointed director in Wales in 
succession to the late Mr. D. Walters Davies. Dr. 
D. H. Robinson, deputy provincial director for the 
West Midland Province, will succeed Mr. Harry in 
that area. 

Tas British Oxygen Co., Ltd., has awarded the 
following three fellowships for postgraduate research : 
R. Clarkson (formerly of the University of Man- 
chester), chemistry, at the University of Oxford ; 
R. A. EL Pool, inorganio chemistry, at the University 
of Oxford; and D. IL. Wilkinson, organic chemistry, 
at The Queen’s University, Belfast. 

Tum following appointments in the University of 
London have been announced: Mr. H. L. Elvin, 
director of the De of Education of Unesco, 
to the University chair of education with special 
reference to education in tenable at 
the Institute of Education ; . A. H. M. Arnold, 
head of the Electronics Section of the Electricity 
Division of the National Physical Laboratory, to the 
University readership in electrical engineering tenable 
at King’s College. 

Tua Trustees of the Ciba Foundation for the 
Promotion of International Oo-operation in Medical 
and Chemical Research are offering five awards, of an 
average value of £300 each, for period 1955—56, 
for research relevant to besic problema of ing. 
Entries will be judged by an international , and 
in making the awards preference will be given to 
younger workers. The work submitted should not 
have been published before July 31, 1955. Further 

iculars can be obtained from the Director and 

tary to the Executive Oouncil of the Ciba 
Foundation, 41 Portland Place, London, W.1, to 
whom entries must be sent by February 10, 1956. 


Tan Swiss Federal Institute of Technology, Zurich, 
will hold ita centenary celebratians during October 17- 
23. A of lectures and excursions, 
primarily intended for the old students’ association, 
will be held during October 17-20. 

Erratum. In the leading article in Nature of 
August 27, p. 365, par. l, it is stated that ''eerlier 
hopes that alginates would serve as a technically and 
economically desirable source of chemicals have been 


disappointed" ; this ahould read “earlier h that 
seaweeds would serve as & . . . source of ioalg 
other than algmates. ..." 
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COMMONWEALTH SCIENTIFIC AND INDUSTRIAL RESEARCH 
ORGANIZATION, AUSTRALIA 


REPORT FOR THE YEAR 1953-54 


HE sixth annual report of the Commonwealth 
Scientific and Industrial Research Organization, 
Australia, covering the year ended June 80, 1054*, 
again streases the difficulties in attracting first-class 


there were vacancies s for 112 research officers, for 
which the minimum requirement is & good honours 
degree, and at the end of the year there were still 
109 such vacancies. Recruitmant of technical officers, 
however, was satisfactory ; but concerted efforta to 
recruit scientific offlcers from overseas, mainly the 
United Kingdom, had mosi disappointing results, and 
the Executive believes that it ia a matter of great 

urgency that the for specialista and 
highly qualified preromional scientific workers in 
Australia, both in public and private employment, 
should be greatly improved. diture for the 
year was £4,861,878, of which £3,615,121 was on 
normal research activities and £98,271 as grants to 
bodies such as the Commonwealth Agricultural 
Bureaux. £569,038 was from the Wool 
Research Trust Account (for which £390,807 was 
received from the De t of Commerce and 
Agriculture), £872,399 from the Wool Industry Fund 
and £205,081 on sundry projects for which grants 
were received from outside bodies. 


In the Division of Soils, the group concerned with 
soil mineralogy is developing into a new section, 
and a small new unit for fleld-work has been set 
at the Irrigation Research Station, Griffith, NSW. 
A new soils laboratory has been established at 
Canberra, and a Soil Survey Co-ordination Com- 
mittee m Victoria, while a further such Committee is 
bemg organized in Western Australia, where the soil 
survey of the Swan valley is complete. In the low- 
fertihty lands of the Tintinara district of upper 
south-east South Australia a soil map and report on 
three hundred miles have been completed and 
also fleld-work on four hundred and fifty square miles 
of aimilar lands in the Tatiara district. In sou 
chemistry an investigation into the ion 
relations of various cation-dominant soils has been 
completed, and in further experimental work on the 
&valeabihty of manganese and other heavy elementa 
an improved method haa been devised for the extrac- 
tion of divalent manganese from soils, based on the 
use of salts of ethylenediamine tetraacetic acid. 
Typical Western Australian lateritic profiles have been 
examined spectrographically, and poemble oorrela- 
tions in the concentrations of copper, gallium, 
magnesium, manganese, molybdenum and vanadium 
in samples of Urrbrae loam are being examined. A 
simple method has been devised for extracting the 
exchangeable cations m calcareous soils, and studies 
of the interactions of sodium, potassium, calcium and 
magnesium indicate that Galblud Had ORA atest 
on the determination of magnesium in a flame spectro- 
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photometer. Further work is bemg carried out on 
the effect of initial water content on the water stability 
of soil aggregates, and studies have been made of the 
virulence and incursion strains of Rhésobvum trifolii, 
while attempts are being made to isolate proteins and 
saccharides from soil humus by electrophoresis. 


The Division of Plant Industry has considerably 
expanded the work in agrostology and agronomy in 
Se ee eee 
which is to:open up the coastal low. of south- 
eastern Queensland for mtensive pasture development. 
At Canberra evidence was obtained that clovers may 
compete with grasses for the nitrogen which they 
themselves asimilate, and that grass development 
may suffer from competition for mtrogen by the 
associated clover. For full efficiency of assimilation 
of nitrogen by legumes, it seams necessary to utilize 
the nitrogen they incorporate in the soil, either as 
hay removed from the area or by cropping. In 
genetics a programme of mter-speciflc hybridization 
in the Australian grasses is planned, while moculation 
experiments with Phytophthora infestans on Acana, 
Cassia and BHrythrina spp. showed that the parasite 
penetrates the leaf epidermus but is checked by a 
severe ‘defence’ reaction which is armilar to the lesion 
reaction known m cereals infested with ruste and 
some other parasites. Systemic absorption of strepto- 
mycin by potato and tomato plante led to a change in 
the reaction of the host to infection by Phytophthora 
infestans, the causal organism of late blight. 

Most of the work at Hobart on the physiology of 
apples in relation to storage disorders is concerned 
with the effect of manurial treatment on oell size and 
physiology in relation to ing quality. Extensive 
agronomic and breeding on safflower (Cartha- 
mus tnotorius L.) were continued, and also breeding 
for resistance to tobacco mosaic. Resistance m the 
variety Ambalena is associated with slow multiplica- 
tion and spread of the virus followed by mactivation 
withm the plant. A method has bean developed for 
the determination of molybdenum m soils, and 
considerable progreas was made in the study of the 
effecta of lime on the nodulation of clover. Factors 
affecting the response to fertilizera were being exem- 
ihed, and a study of the effecte of deficiencies of 
essential elements on the ammo-acid camposition of 
planta was continued. Contrary to the Gi ih 
view, glutamine has proved superior to 
M4 s apuro of neonan fub AHA. Growth of isolated 
embryos of Medicago iribuloides, and quantitative 
relations between glutamine and asparagine were being 
established for a range of legummous and non- 
leguminous embryos. Surveys to classify and map 
plant communities were proceeding in the Southern 
Tablelands, Macquarie aid New England regions of 
New South Wales, and in the rain-forest regions of 
Queensland and northern New South Wales. An 
investigation was initiated on the biochemistry of 
morphogenesis in plants, particularly the mduotion 
mechanisms underlying the formation of & new 
meristem during regeneration and ite subsequent 
mode of differentiation. Studies on root oonoen- 
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“tration and chloride content in native pastures at 
Deniliquim, New South Wales, indicated that the 
growth of [deni in the Airiplez vesicaria oom- 
munity was limited by 0-23—0-48 per cent of sodium 
chloride in the 8-9 in. depth. A pob trial using grey 
clay soil and sandy loam soil from areas which had 
been under native and from other areas 
which had been under fertilixed irrigated | for 
Bir years, showed that ‘Krilium’, w. greatly 
improving the aggregate stability of both loam and 
clay soila and reducing the mass shrinkage of the 
latter, ressed yields on clay soils and increased 
them pcdcs Oe ee ee 
Taree 3 le hie at Sot bo 
ecological survey of the coastal lowlands of Ree 
eastern, Queensland continued, and work was com- 
sosnod on hé garaia nee Of elected. pbi 
legumes and grasses relevant to their improvement 
and adaptation to coastal and sub-ooestal Queensland. 
An important part of the work of the Irrigation 
Passion Station at Marbain: Victoria, deala with the 
reclamation of deteriorated horticultural lands which 
have not responded to tile drainage. Of the horta- 
cultural crops, vines for dried fruit are the most 
important, and investigation of some of the oom- 
ponents of sultana-yield continued and also of 
fruiting in citrus have been further m i and 
the Boro con of tomato breeding for fleld and 
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continued. The work of the Irrigation 

Station at Griffith, N.S.W., has been 
designed to lay the basis for an effective counter to 
water-logging and salting and to develop more 
efficient techniques in the use of irrigation water. 


The Animal Genetics Section of the Division of 
Animal Health and Production, which waa established 
in 1952 with the co-operation of the Univermty of 
Sydney, besides investigating the application of 
genetics to animal breeding, endeavours to introduce 


techniques 

It has been found that, whereas heritability of 
response to a simple antibody is high, heritability of 
response to a complex one is low. Following the 
demonstration by the Division of Biochemistry and 
General Nutrition that areas in South Australia 
abandoned as useleas for agriculture can be trans- 
formed for efficient production when trace defloienoies 
of zino and copper have been rectified, complementary 
work on pesture improvement has shown that vast 
areas of Australia, particularly in regions of low 
rainfall can also be rendered more productive afler 
trace-element adjustments have been made. An 
investigation on chronic fluorosis in sheep, now 
virtually complete, has proved that waters containing 
10 p.p.m. fluorine are harmful to grazing stook and 
that the untoward effects of chrome fluorosis on the 
general well-being of the sheep arise pri from 
the teeth lesions. A main activity of the Division’s 
work on sheep during the year has related to the 
effects of molybdenum on the copper metabolism of 
the sheep and to the effects of i ing considerable 
doses of sulphate, eto., on relatively high mtakes of 
molybdenum. Administration of a supplement equiv- 
alent to 1 mgm. cobalt/day as a drench once a week 
completely protected sheep from ‘Phalaris stagger’, a 
f P 1 b ; 


oocurring spasmodically among sheep 
grazing essentially on the grass Phalaris 
tuberosa. on the biological activity of 


complex ions was continued by the Division in 


NATURE 


541 


collaboration with the University of Sydney. Further 
therapeutic trials were carried out with antibiotics 
against staphylococcal mastitis in dairy cattle and 
studies were being made to determine the factors 
responsible for outbreaks of hwmonchosis. In an 
investigation to discover a chemical method of 
assessing the resistance of strains of ticks to acaricides, 
1t was found that when DDT is dissolved in normal 
primary aloohols, butyl, amyl and hexyl alcohols gave 
the greatest penetration. 


The work of the Division of Entomology continued 
to be increasingly concerned with the more funda- 
mental of entomology. In current research 
on the cattle tick, the emphasis hag shifted to tho 
strategio timing of dippmg, so aa to ensure that from 
tins tb Eara iha Hebets Ge ven Ce a ore 
to dipping, aad non Era legge fen acer art 
infest the animals at & given moment, 
apap va areca with a similar object. In 

Australia more attention was being given 
to ecological studies on the earth mite and lucerne 
flea than to chemical treatment, and promising 
resulta were obtained in the campaign in Sydney for 
eradicating the Argentine ant. A study was com- 
menoed of the ecology and pathology of the black 
beetle. Usmg the sheep blowfty (Lucila ouprina) 
as experimental animal, work was continued on the 
way populations accommodate themselves to external 
stresses. The study of the effects of airtight storage 
conditions on the grain weevil, Calandria granaria L., 
has shown that all stages are killed by the reduction 
in oxygen due to the respiration of the insects and 
the grain. 
The work of the Wildlife Survey Section on 
myxomatosis has included regional surveys to assess 
the seasonal performance of the disease and to 
collect information on local variations, intensive 
investigations into the ecology and behaviour of 
insect vectors, and work on variant strains of the 
virus. A fleld-station for the intensive investigation 
of the kangaroo and euro problem has been estab- 
lished in north-western Australia. The Australian 
Mainland Survey Unit of the Land Research and 
Regional Survey Unit concentrated ita effort in the 
Leichhardt-Gilbert area. The Beotion has also made 
a survey of Naru Island and conducted some 
agricultural research in North Australia, including 
problems of dryland agriculture and a programme of 
testing plant introductions. 


The work of the Division of Fisheries was again 
limited to coastal waters, because only two small 
research vessels were available. A detailed his- 
oe Ey of the reproductive cycle of the western 

of the Australian salmon continued, and a 
study of the relative abundance of estuarine species 
in Lake Macquarie, New South Wales, and their 
interaction was commenced in conjunction with 
environmental studies on the hydrology, micro- 
ie and. n eats of the Lake. An extensive 

ebruary 1954 of the south-western 
Teanieg Thes demonstrated the path of the east 
Australian current in this area and the continuity 
between southern Tasmanian waters and the deep 
Tasman Sea waters below the 12° O. imotherm. 
Despite progress in the 


investigations on beef, 
methods for the elimination of ‘drip’ fram frozen and 
dove bcr éco anlikay lobo Prud d the E 
future. The precise water requirements of a number 
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of strains of bacteria causing spoilage or food poisoning 
have been defined, and the amounts of water m 
various fooda which will permit the growth of these 
organisms oan now be predicted. oe MEE 
Oey Doone. HAM proved be. ost effective 

of reducing the green mould which is the 
chief cause of in oranges grown in the natural 
experimental techniques developed by the Division 
mcd ue Ge ee MPO e DD 


found that the general de 

abus x d es a Omm NO T 
agrees with that determined in Australia. Reagine” 
tion studies have led to a hypothesis connecting the 
energy liberated by respiration with the energy- 
requiring proceases in the oell and this hypotheas 
has been used to interpret the sudden rise in reapira- 
tion associated with the of fruits. Attempts 
ere baing made 6 Had proved methodi GF cde 
for apples. : 


The Division of Forest Producta contmued the 
study of the anatomy of tubers occurring in the south- 
west Paciflo area and completed a detailed study of 
the influence of chip shape on the tion of 
E. regnans wood by sodium sulphide and by sodium 
hydroxide. Studies were commenced on the rheolog- 
ical properties of hand sheets made from typical 
pulps of different i A presure membrane 
apparatus bas been designed to study sorption of 
water by wood at relative humidities above 98 per 
cent; a quantitative comparison of creep at constant 
streas with streas relaxation at constant deformation 
showed that wood behaves approximately as a linear 
visooelastio body, but attempta to establish an 
empirical formula for the relation between impact 
strength and moisture content were unsuccessful. 
Studies were commenced on the inftuenoe of 
physical conditions on vapour movement in hard- 


a 


The work of the Division of Building Research 
continued on similar lines to that of the previous 
yeer. Information obtained from the study of the 
mechanism of the failure of concrete under load has 
led to & tentative theory of rupture of concrete in 
which the criterion of failure is a function of the 
shear-strain energy per unit volume and the volu- 
metric expansion. Thermal and X-ray examination 
of synthetic gypsum indicated that the conditions of 
precipitation influenoe the behaviour during dehy- 
dration. In the Wool Textile Research Laboratory 
at Melbourne, work on the fundamental properties of 
the proteins of the wool fibre has been intensifled, 
with particular emphasis on methods for separating 
and analysing the protein entities present. Further 


properties of the wool fibre and assemblies of wool 
fibres continued at the Sydney laboratory. The 
Plant Fibres Section completed mill-soale trials on 
the so-called aerated retting of flax, and a compre- 
hensive investigation of the effect of atmospheric 
temperature and humidity on the performance of 
various fibres during spinning; it also continued 
basio studies on flax-retting bacteria as well as its 
gtüdy of the tresemens.of fax snd. other bres: with 
sodium hydroxide. 


_ The Division of Industrial Chemistry commenced 
& programme of basic research into the properties of 


v. 
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uranium di- and tri-chlorides. Batisfactory methods 
have been evolved for the production of 
pure thorium nitrate, and studies òn the electro- 
icis of hexavalent chromium solutions have 
shown that the chromate ion is much more 
easily reduced than the normal chromate ion and 
MAD UO ee Ba En DEDE HM En 
detailed study of the phototropio darkening of 
Pe titanium dioxides when contaminated with 
iron oxide has shown that chromium, nickel and 
also produce a phototropio effect and that, 
some of the rutile modification of titanium 
oxide (and also moisture) must be present, the most 
intense coloration, with iron, develops for the smallest 
conversion of & pure anatase modification to the 
rutile form. Investigations of the factors which, by 
causing mechanical stresses, decrease the life of the 
linings of ouy ceni “Kina oanunded, aad’ an 
extensive series of measurements of the rates of 
o io reactions at pressures up to 15,000 atmo-, 
has shown that those reactions which produce 
ions from neutral molecules are assisted by preasure, 
whereas the converse. reactions are A 
new extraction process using solvents has been 
devised and demonstrated on the separation of 
alkaloids, and very p results have been 
obtained in small-scale out-of-doors teste of the use 
of thin films of long-chain alcohols to retard the 
ration ‘of water. 
ork has‘ also continued on the structure of 
i and non-crystallme proteins, on the 
chemical physics of tho solid Beaten the debarra 
of molecular structure by X-ray diffraction and 
electron diffraction methods, and on the improvement . 
of experimental techniques and development of new 
instrumenta, inoluding a maas spectrometer, an 
electron mucrodiffraction camera, & microtome and an 
atomio &beorption In True ent 
, work continued on the 
responsible for P DUM Ad cid I 
studies of the three minor bases of Heliotropium 
and an investigation of Lupinus pilosus 
were oampleted. Further work was done on inorega- 
ing the unsaturation of olefinio substances with the 
view of converting low-grade non-drymg oils mto 
more valuable’ materials with ies, and 
the study of the 1-formaldehyde with o-6-xylenol 
and exoees alkali showed that the reaction is complex 
with regard to the concentration of xylenol, form- 
aldehyde and bydroxyl ion. In chemical engineering 
most of the resources have been directed to the study 
of the techniques and reactions in the gasrfloation of 
low-rank coals. 

Further work was done on the magnetic separation 
of chromite from ilmenite, and a study was bemg 
made of the ignition and combustion characteristics 
of Australian coals with particular reference to their 
evaluation for combustion ; the mechanism and rate 
of formation of methane in pressure gasification were 
being studied to provide a better understanding of the 
Lurgi gasification process, and the effect of preasures 
up to fifty atmospheres on the rate of the primary 
steam-carbon reaction was also bemg investigated. 
In physical metallurgy the titanium project has been 
extended to include the deformation and mechanical 
n etna cha E eas of dis cee 

temperatures, and the study of the creep 
Satna de elses abana The Division of 
Tribophysios continued its work on the same general 
lines as in the previous year, including studies of the 
adsorption of long-chain organic compounds on solids 
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of various types, of the mechanical properties and 
composition of films of long-chain compounds, and of 
solutions containing metallic ions. Measurements of 
energy stored in deformed nickel were continued, and 
studies of the effects of antioxidants on the deoom- 
position of benzoyl peroxide indicated that free 
radicals are not involved. 
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The maintenance of Commonwealth standards of 
measurement is shared by the Divisions of Metrology, 
Physios and Electrotechnology, which comprise the 
National Standards Laboratory. The work on 
standards of length and their international oom- 

i continued, and another important piece of 
work by the Division of Metrology was a very accurate 
determination of changes in density of strained 
material on annealing. The principles and practice 
of vibration and shock isolation were also investi- 
gated; to increase the precision of maintenance of 


the International Temperature Scale, the Division of ` 


Physica constructed new apparatus for the primary 
fixed points defined by the boiling pointe of water 
and sulphur and was constructing & precision mano- 
meter for measuring the controlled at which 
boiling occurs. A new method has been devised for 
the measurement and control of humidity, using & 
small ionic crystel as detector. Particular attention 
was gi to the thermal and electrical conductivities 
at very low temperatures. In the Division 
of Elsetrolachnlogy tho aporia! raistor far bulding 
up from one to & hundred ohms was 

eel end york Gals UA DA Rea ben 
the chemical and physical structure of organic and 
some complex inorganic compounds and their 
dielectric Lai licis Besides dielectrio meagure- 
menta on & wide range of urea occlusion compounds, 
a portable bridge was made for meesuring the 


and salinity of estuarine waters to 4 - 


depth of sixty feet. 


The Division of Radi ics contmued ite fun- 
damental work in rain and cloud physics and in 
radibe&trünomy, and Has Alba investigated proposed 
method of navigating long-range aircraft by 
the distance from the terminal points of the 
Ionosphere measurements were concen on. 
studies of the anomalous F2 region, the conductivity 
of the ionosphere, and storm morphology and 
ionization movements in the ionosphere. In atmo- 
Spherio physics the work inoluded the study of the 

-monsoonal circulation which predominates over 
the west and north-west of Australia; an intensive 
investigation of the transfer of heat and water 
ve from the ground surface to the atmosphere, 
of the frictional influence of the ground on the wind 
and of the prevention of frost in citrus; and a 
scientific study of the natural whiob gi 


give 
aee o a ee eg er rn 
stimulating rainfall by ificial means, m which 


powerful microwave radar techniques have been of 
great assistance. Observations of radio-frequency 
radiation from cosmic sources and from the sun 
were continued, and a method wag devised of 
obtaining an effective il-beam aerial of high 
aperture and angular tion at relatively 
low cost. Work on the FERES of rainfall records 
was concluded, and although the electronic com- 
puter could not be com in accordance with 
the origmal deaign specification, it has bean operated 
with reasonable efficiency on a wide range of 
problems. 
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SCIENTIFIC RESEARCH AND 
MAN-POWER IN THE UNITED 
STATES 


the sixth annual conference on 

industrial research at Columbia University, New 
York, Dr. A. T. Waterman, director of the National 
Science Foundation, outlmed the survey of scientific 


research and devel t in the United States which 
is conducted the National Science Founda- 
tion. For the fiscal year beginning July 1, 1955, the 


United Btatee diture on research and develop- 
ment is to exceed 4,500 million dollars, 
2,400 million of which will be borne by the Federal 
Government. 

Dr. Waterman enticipates thab wisis fourth volume 
of the Foundation’s assem ‘Federal 
Funds for Science’, ee 1954—56, 
would be published iy He notes that 98 per 
cent of the total funds are accounted for by seven of 
the twenty departments or agencies of the Federal 
Government which reported funds for soientiflo 
e agde Mn qe and that, of these twenty, 
only the Nati Science Foundation and the 
Smithsonian Institution have used all their research 
funds for basic investigations. The Foundation has 
also undertaken a historical summary of Federal 
funds for science during 1900-54 and an analysis of 
the Federal financing of higher education. One 
of the agricultural experiment stations was 
to be complete late this year. A history of the 
activities of the Federal Government in science 
during 1789-1940, by Dr. H. , was reported 
as being almost complete, and most significant 
data on scientific man-power in the Federal Govern- 
ment are being compiled in & te monograph. 
A study of the nena supporb of graduate students 
(which covered 152,000 of the 225,000 graduate 
students of 1954) is nearing completion. Twenty-five 
per cent of the students covered held teaching or 
research sesistantahips or fellowships in April 1954, 
and 20 per cent were enrolled in the natural 
sciences. 

A preliminary repart on foundation expenditures 
for scientific research, covering seventy-seven. founda- 
tions with asseta totalling 3,000 million dollars and 
an income of 166 million dollara, of which about 
16 per cent went for scientific research and develop- 
ment, indicates that only forty-three of the founds- 
tions gave support to scientiflo research at all and 
that this support is decreasing in i with 
other flelds of study, while there 1s & trend from the 
support of basic research towards applied research 
and development. Industry conducta about 65 per 
cent of the national industrial research effort and 
finances 42 per cent of this total ; but the industrial 
survey is not yet complete, and although a pre- 
liminary survey has been made of research being 
conducted by trade associations, studies of the 
economic implications of research are still in the 
planning stage. A preliminary draft has been received 
of & report on shortages of scientific and engineering 
personnel m industrial research, and studies are bong 
nue of three problems : the loes of talent 

educational ‘drop-out’; estimating the 
supply TS of technical and profeasional man-power for 
1905; and methods for determining demand and 
supply of technical personnel. It is hoped to present 
the findings of these studies in & series of general 
reporta. 
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- PLASTICITY OF MATERIALS 
SYMPOSIUM IN LONDON 


TWO-DAY symposium on plasticity, arranged 

by the Armament Research and Devel t 
Establishment (Ministry of Supply), Fort Halstead, 
with the 00-0 tion of representatives from univer- 
sities, establi ta of the Department of Scientific 
and Industrial Research, and mdustry, was held in 
London at the Assembly Hall of the Royal Empire 
Society een E A The director of the Arma- 
ment and Development Establishment, Mr. 
Ewen M'Ewen, opened the ium with an 
addreas of weloome to about eighty delegates, in 
which he reminded his audience t the subject of 
plasticity was forged in the genius of Saint-Venant ; 
he stressed the continuing progress in the subject, 
. particularly within recent years, 
In four seemions of the symposium, eleven papers 


were ted and discussed. The taken as 
aw Fe ee section oE the gerri 
nature of work on plasticity proceeding in various 


centres not only in Great Britain but also elsewhere. 
Thus typical problems with a bias towards either 
engineering, physics or mathematics were described. 
The wealth of variety in the problems currently 
receiving attention was apparent, and this situation 
should increasingly attract research workers to this 
summary of the papers would 
very lengthy or assume that the 
reader had & detailed knowledge over & wide horizon 
in the general field of plasticity. As most of the 
sndterial presented is either already available or will 
become available in due course, an account will be 
; given in this article only of the discussion that 
followed the 
- After Prof. D. G. Ohristopherson had introduced 
the discussion, Prof. H. Ford directed attention to 
the practical i of the Bauschinger effect 
and to the opment of anisotropy in continued 
paene dere sian Ba, foren e, in cold rolling ; 
made a plee for the theoretical study of the effecta 
of departure from the assumptions of isotropic 
pligtioiy: Dr. J. F. W. Bishop replied that Prof. 
. Hil had formulated a theory of anisotropic 
plasticity. The real obstacle to greas lies in the 
intrinmeally difficult nature of governing equa- 
tions, and the incorporation of anisotropic effects in 
the theory does not pose the maj pee Dr. 
Bishop emphasized the importance studying the 
inter-relation of crystallme and io plastio 
properties dunes eden to develop the 
physical basis for the mathemati theory of 
plasticity. Otherwise, this theory will necessarily 
involve at least some features at a phenomenological 
level. 
. Dr. J. W. Maccoll said that he has observed a 
recent trend towards a erence for the- Tresca 
yield criterion, as o to that of von Mises, for 
& material under combined streas, in the theoretical 
treatment of problems. This 18 due largely to reasons 
of mathematioal simplicity. He was glad to note the 
remarka of Dr. Bishop justifying, on the basis of the 
phymos of single metal crystals, the oocurrenoe of 
singular points on the yield surface. Singular pointa 
are, of course, an essential feature of the Tresca yield 
criterion. Dr. Maccoll thought that more attention 
to the physical basis of the mathematical theory of 
plasticity, -previously emphasized by Dr. Bishop, 
might not only point the way to, but would also 


' were recall 
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justify, simpler mathematical approaches in maoro- 
scopic plasticity. Prof. Christopherson then raised 
the general question of the computation of bounds 
to the solution of problems. In reply, Mr. A. P. Green 
said that the ods available are not of sufficient 
generality. He also the opinion that the 
relationship between the mathematician’s ideal rigid- 
plastic material and actual metals ir ota farther 
careful exploration. In respect of one of Dr. Macooll’s 
remarks he cautioned against the facile assumption 
that the analytical solution of a problem is always 
moderately insensitive to changes in the yield oon- 
dition an eee potential, and counter-examples 


Mr. H. G. Hopkins returned to Prof. Christopher- 
son’s question, and said that the fundamental trouble 
is that a general method of construction of 
of approximate solutions which converges to true 


, Solution of a próblem in plasticity is not available at 


the present time. In this respect there is a 
contrast to problems of elasticity, where su 
methods are available and are much used in technical 
applications. Prof. Christopherson added that one 
difficulty is to decide a priori the extent of plastic 
regions. He went on to ask about general theorems 
in viseo-elasticity. Mr. D. R. Bland said that any 
general theorems involving potential energy would 
be applicable to dynamic elasticity, and that there 
are theorems known in that fleld, Therefore, it 
seams that such theorems in visoo-elastioity will 
dissipation “fonction as well as the 
potential function. Dr. H. Kolsky made a plea for 
a greater volume of experimental work ön visoo- 
elastic solids to provide more adequate data for the 
theoretical treatment of problems in this fleld. Prof. 


the theoretical analysis of certain visco-elastic 
problems can be based directly on the complex 
modulus versus relation instead of pro- 
ceeding via the streas-strain relations. : 

H. G. Horxiwa 


BRAZILIAN SOCIETY FOR THE 
PROGRESS OF SCIENCE 


ANNUAL MEETING 


"[ EE seventh annual meeting of the Brazilian 
Society for the Progress of Science (Sociedade 
Brasileira para o Progreeeo da Ci&noia) was held 
during July 4-9 at the i ing Sohool in Recife, 
Pernambuco. The president for the meeting was Dr. 
Anísio Teixeira, director of the National Institute of 
Pedagogical Studies of the Brazilian Ministry of 
Education, and the ina lecture on ‘Some 
Aspects of the Development of Mathematics in 
Braxil" was delivered by Dr. Leopoldo Nachbin. 


à 


The chief guest was Prof. Bernardo Houmay, of. 


Argentina, who delivered a lecture on “General Con- 
siderations on Research and ita Role in Latin 
America”. Other foreign guests included Dr. L. 
Leloir, also from Argen and the science officer 
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of the British Council in Brazil, F. M. Beatty, who. 
lectured on British soientiflo travellers in the north 
and north-east of Brazil. Some 136 scientists and 
others attended this year’s meeting. The programme 
included about 160 papers, mainly on biological 
subjecta. Local scientists contributed especially to 
the seasions on nutrition in the north-east of Brazil 
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lecture on Ei in was given by Prof. Mario Schen- 
berg, of the University of B&o Paulo. The principal 
funotionB were attended by Dr. Gilberto Freire, the 
well-known Brazilian sociologist. 

The meeting was pleased to hear the meesage, read 
before one of the lectures, bearing fraternal greetings 
from the British Association for the Advancement of 
Science. The next meeting is planned to take place 
in Ouro Preto (Minas Gerais) in July 1956. 


PROBLEM OF REWARDING 
RESPONSIBILITY 


N the past twelve months much has been heard of 
the skil differential between oraftamen and 
labourers ; for example, engineering tradeamen and 
labourers ; building tradeamen and labourers; and, 
more recently, footplatemen and other railway 
workers. Less easy to define, though just as pertinent 
a problem, is the wage relationship in many manu- 
f ing industries between various categories of 
i or semi-skilled process workers. There is 
alao the problem of wage relations between work- 
people paid by resulta and those paid by time-rates 
for whom no opportunity to earn incentive bonus has 
been provided. There are, of course, many other 
differentials, such as those based on sex and age, 
time and place. Differentials are sometimes as potent 
a source of friction in industrial relations as the 
question of the wage-level itself; their effects have 
been elaborated by G. R. Moxon and H. J. Perkin 
(Personnel Management, 97, No. 382; June 1955). 
Before 1914 the rates of pay for unskilled workers 
were 50-65 per cent of those for apprenticed crafts- 
men; to-day they are nearer 80 per cent. The pace 
at which differentials have narrowed has accelerated 
since the War. The trend is accounted for by the 
bargaining strength of trade unions, particularly 
among the leas skilled, in conditions of labour short- 
age and, latterly, very full employment; by the 
social conscience of what constitutes a fair minimum 
time-rate of wages; by social msurance and by 
acceptance of the wider application of the principles 
and practice of collective bargaining, conciliation and 
arbitration. The practice of giving the same general 
wage uncrease to all grades is the most obvious post- 
war feature of the drive towards a more egalitarian 
distribution of the national 
Yet, difficult as is this problem of differentials, it 
is doubtful whether it oan compete in com P 
obscurity or bin ber significance for the well-being 
of industry, with the problem raised by the narrow- 
ing of another group of differentials, those based on 


responsibility. It is substantially true that the 
premium id to those who direct, organire and 
supervise work of others has dwindled as fast 


the premium paid to skill. i 
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This is not a problem peculiar to industry; it 18 
found wherever responsibility is exercised: in the 
Civil Service, banks, local 


readily assess and determine fair di he 
i foxes Poses oF onsibility. 
Si their article, Moxon and Perkin explore the 
social and economic setting in which the problem 
has come about, and discuss some of the factors 
which give it its peculiarly intractable shape. 

Their discussion is chiefly concerned with middle 
and junior management—overseers, foramen, d 
mental managers and technical aesmistante, whose 
training demands that they should exercise leader- 
ship, organize work, use and keep abreast of 
modern management, methods and controls, but 
whose living standards are being overtaken from 
below. 

The problem is obecure because information about 
salaries is not available except under privilege. The 

blem is complex because it i» by no means oon- 
fined to the comparative size of the pay-packet. 
That it aleo includes questions of status, 
job security and pension righte—in all of which there 
has been a narrowing of the traditionally held 
differential— obvious. 

The to the problem is formed by the 
social revolution of the past half-century. Fifty 
years ago society was a tall pyramid with many 
gtepe. A small group at the top was very rich, and 
a somewhat larger group very comfortably off: 

, this top 1 per cent of income earners 
received nearly 30 per cent of the nation's income. 
At the bottom about a third of working-class families 

Fifty years of revolutionary reform have changed 
all that. Graduated taxation has levelled down the 
incomes, and, to a smaller extent, the capital of the 
rich. At the same time, social services and the 
remarkably rapid rise of the lower-paid worker have 

This means that the great majority of family 
incomes fall, after tax, within & narrow range 
of annual iIncome—say, from £300 to £2,000. There 
is thus much room for differential awards. While the 
real i of almost all manual workers have 
risen (though skilled and adult male earni less 
than unskilled, women’s and juveniles’), salaries in 
real terms have in most cases bean reduced. 

At the same time, alongside the growth of the 
Welfare State, the trend towards greater equality of 
security and amenity has been reinforced by develop- 
ments within the factory iteelf. Shorter hours, the 
five-day week, paid and longer holidays, canteen 
facilities, and the growing implementation of pension 
schemes, are extending to the manual worker a share 
of the privileges once exclusive to steff. 

This measure of equality greatly aggravates the 
problem of rewarding responsibility. In many cases, 
middle and junior managers know that at least some 
of the workers they supervise enjoy & standard of 
living higher than their own. 

The paradox is due to arbitrary differences in 
family circumstances, ting within a smaller net 
income range. First, number of earners in the 
family, especially since the earnings of women and 
juveniles have increased, can make a significant 
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difference. In general, the higher the status, the less 
likely is it that wife or children will contribute to 
the family’ budget. 

Secondly, in spite of family allowance, tax reliefs 
and social services, commitments vary di portion- 
ately from family to family. It is itional for 
the salary earner to maintain standards of dress 
and i appropriate to his status. His 
expenditure on other commitments, notably housing 
and possibly education, will be greater than the 
wage-earnear’s. 

The problem of differentials in industry is sub- 
stantial y the same problem as that faced by society 
as a whole: how to share out inadequate resources 
between the various claimants. More specifloally, it 
is & problem of two competing demands : the demand 
for fair shares and the demand for incentives for 
skill, initiative, ingenuity and responsibility. 

To such problems there is no perfect solution. Any 
system of rewards must of necessity be a com- 
promise—a reconciliation of incompatible claims. 
The compromise should provide a reasonably ‘satis- 
factory reward for those who, inside and outside 
industry, carry the responsibility for upholding and 
extending our standards of life. This problem of 
rewards for maibility is leas critical and less 
explosive than of differentials due to skill. The 
skull differential compels attention because 1t8 holders 
are organized and can use the farce of a 
group to publicize their grievances and gain their 
ends. No such relief is open to responsibility- 
holders. 

Nor can they hope for a reversal of the social 
revolution which has aggravated the narrowmg of 
their differentials. It is most improbable that there 
will be any return to the inequalities of pre-war days. 
For the narrowing of differentials there is no remedy 
but acceptance. 

There are a number of factors helping to i 
responsibility-holders to accept a reasonable narrow- 
ing of differentials. First, the rewards of respons- 
ibility are not limited to material benefits, in cash or 
in kind. There are satisfactions to be gained from 
the exercise of responsibility iteelf: from a sense of 
doing a worth-while job. The Americans, but not 
the British, have inculeated that feeling into their 
industrial management at all levels. 

Secondly, differences in monetary reward matter 
leas once besio provision is secured for the major 
needs of life. The hardships experienced by some 
salary earners are, on the long view, comparative only, 
and take on &n unreal when set beside 
the poverty the social revolution set out to cure.  . 

Thirdly, many of the reeponsibility-holders of 
to-day have rien, often via State-aided education, 
from lower down the social scale. They are lees 
conscious of a traditional standard of living that they 
must maintain. 

If the ing continues, what are the dangers 
which may result from it ? There are two which aro 
of real concern. One is that discontent may develop 
to the point where recruitment to positions of 
responsibility falls off and shortages occur; this 
appears to be the case with science teachers and with 
dentiste. The other is that discontent will sap 
. Initiative and result in an immersion in unprogressive 
routine. Hither, if it became wi read in industrial 
management, might make all the difference between 
a rising rate of productivity and a falling one. 

The great enemy of all differentials is inflation. 
The peay-paokeb of the wage earner, especially the 
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less skilled, has on the whole kept ahead of prices. 
Inflation seems to have become an instrument for 


; and justioe 
if all followed the lead of the best. Though the 
problem has not reached the proportions of a crisis, 
no one can view with equanimity any further nar- 
rowing of the differential based on responsibility. ' 

There are no quick solutions to the blem of 
rewarding reeponsibility. It is & matter for patient, 
long-term bargaining and readjustment. 


ATMOSPHERIC POLLEN 


A. HYDE (Proc. Linn. Soc. 165, 2, 107; 
. 1955) has contributed new observations on the 
of occurrence of in the atmosphere 
which seem likely to be of interest to other investi- 
gators, including studenta of floral biology and 
quaternary botany, plant breeders, and members of 
the medical profession who are concerned with the 
problems of pollen allergy. The gravity slide method 
was used in making this pollen census. In the course 
of some ten years work, and making use of twelve 
different collecting stations, it has been possible to 
determine about 90 cent of all the grams on the 
slides azid to acpigt/thiesn to eno or othar Gf sixty Ace 
different types. 

The principal pollen types, listed in the order of 
their numerical importance, begin with the Gramineae 
with 48-3 per cent, followed by Ulmus with 11-6 per 
cent, Quercus 8-2 per cent, and so on down to 
Ranunculus with 0-41 per cent, and the sedges with 
0-22 per cent. Variations in the pollen catch and in 
the preponderance of the differant types from year 
to year in relation to weather conditions are con- 
sidered and some interestmg conclusions drawn. 
These are but indications of the several records 
presented and discussed. ‘ 

On the subject of hay-fever, the author writes: 
“No kind of pollen ig likely to evoke symptoms in a 
significant number of people unless it is formed and 
liberated in large “quantities and is buoyant (Bo 

ing and remaming airborne) and unless the 
is widely and abundantly distributed. 


source 
The results of the Oardiff census, when con- 
sidered in the light of this principle, show that the 


chief hay-fever p of Great Britam are relatively 
few in number, viz., the grasses considered as a single 
group (since all kinds of grass pollen are generally 
assumed to be similarly antigenic), oertein trees, 
viz., the oaks, ash, the elma and plane (notably in 
London), and certain herbs, viz., the plantains, docks - 
and sorrels, and possibly common nettle. It is neoes- 
sary before forming a di ia on a particular 
petient's hay-fever to be able to show that hm 
symptoms coincided with or at least fell withm the 
period during which he was actually inhaling the 
pollen concerned. For this purpose reference to the 
frequency diagrams is esential.” 
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GROWTH AND TITRATION OF THE VIRUSES OF FOOT-AND-MOUTH 
DISEASE AND VESICULAR STOMATITIS IN KIDNEY MONOLAYER 
TISSUE CULTURES 


By R. F. SELLERS 
Research Institute (Animal Virus Diseases), Pirbright, Surrey 


a E emus ea 
to the titration of the virus of equine 

myelitia, Western type (WHE), on chick embryo 
monolayers! and of poliomyelitis virus on monkey 
kidney monolayers’. Recently, my observation that 
the virus of vesicular stomatitis is cytopethogenic in 
tissue culture has led to the titration of this virus by 
the production of plaques on chick embryo mono- 
layers and on ox embryo kidney monolayers. A necess- 
ary condition for the successful ication of this 
technique is that the virus should tiply in the cells 
and destructive . Binoe the virus of 
foot-and-mouth disease causes lesions in the infected 
animal similar to those caused by the virus of vesicular 
stomatitis, ib was decided to investigate and compare 
the multiplication and destructive action of the two 
viruses in monolayer tissue cultures grown from kid- 
neys of susceptible animals, and in particular to geo if 
the accurate method of counting could be 
applied to the titration of virus of foot-and-mouth 
disease 


The method of tion of the tissue cultures 
followed closely described by Dulbecco and 
Vogt", including the solutiona used. Kidneys of ox 

, calves and pigs were obtained fresh from the 
abattoir. The capsule was removed and the cortex 
cut into small pieces, washed in warm phosphate- 
buffered saline, pH 7:5, and digested in 0-3 per cent 
trypsin in phosphate-buffered saline. The oell 
clusters thus obtained were washed three times in 

te-buffered saline, and after a final oentri- 

tion of three minutes in a calibrated centrifuge 
tube at 500 r.p.m. the cells were suspended 
in a hundred times their volume in & mixture oon- 
sisting of 6 per cent ox serum and a synthetic solution 
(Waymouth, O., personal communication) which 
contained phenol red in a concentration of 0:0015 per 
cent. 10-ml. amounts were pipetted into 80-mm. 
Carrel flasks or 6-ox. flat-si bottles, and 
the cultures were incubated at 36° O. Antibiotics 
were added to all solutions (100 units penicillin and 
100 pgm. streptomycin- per mL); the supernatant 
fluid was changed every 48 hr. ig pane erp 
cells were observed on the second day & oon- 
tinuous cell layer formed in four to eight days; ox 
embryo kidney and oelf kidney cultures took: leas 
time to form the monolayer than the pig kidney 
cultures. The cell sheet consisted mainly of epithelial 
cells; but fibroblasts were present i after 

Tho strains of virus used were as follows : 

Foot-and-mowth disease. 
mann O type (O 997). This strain, originally recovered 
from an-outbreak of i 
Britain, has been maintained for three years by 
passage in surviving epithelial tissue fram the tongues 


4 " 


(1) Strain 097 of Wald-. 
the disease in cattle in Great: 


of cattle. A filtrate of this culture virus was used to 
initiate the series of "in the ox embryo 
kidney cultures. (2) Strain M 11, Vallée O type 
(M 11). This strain was originally recovered from an 
outbreak of disease in cattle in Mexico. A filtrate of 
tongue epithelium suspension from the twelfth cattle 
passage was used for calf kidney cultures. Virus of 
the same cattle _ was four times in 
pigs, and a filtrate of the fourth- foot epithe- 
lium was used as starting material for the infection 
of the cella of the pig kidney cultures. 

Vesicular stomatitis, A strain of virus of the 
Indiana type (Ind. C) maintained by passage in hen 
eggs for several years. Pooled egg fluid was used as 
a source of virus. 

Serial in tissue culture was made by trans- 
ferring the supernatant fluid of an infected culture, 
diluted with phosphate-buffered saline, to a fresh 
tissue culture. At 24-hr. intervals the cultures were 
examined under & low power of the microscope, 
In the case of the virus of foot-and-mouth disease, the 
titration was carried out by the i i inocu- 
lation of 7-day old mice‘ with the app iate serial 
dilutions and in later experimente by the p unt 
method on pig kidney cultures. The virus of vesicular 
stomatitis was titrated by the plaque-count method 
using chick embryo monolayers’. The overlay for the 
cultures consisted of 1-8 ml. of 2-8 per cent washed 
agar, 1-8 ml. of two-fold Earle’s saline’, 1-2 ml. of 

io solution and 0-75 ml. of ox serum. 

In Table 1 are shown the details of the titres obtained 
at each passage of the virus of foot-and-mouth disease, 
strain Ó 907, in cultures of ox embryo kidney and 
calf kidney together with the dilution at each passage. 


Evidence of multiplication of the virus is clear, since 


Table L MULTIPLICATION OF THE VIRUS OF FOOT-AND-MOUTH DISRAKR, 
BETRAN O 007, 1X Ox Basrro KIDNEY CULTURES AND IN CALF KIDNEY 
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after four passages in ox embryo kidney cultures and 
four in calf kidney cultured the titre at 24 hr. was 
6 x 10* mouse ID50 per mL, al the 
inoculum had been diluted by a factor of 1-25 x 1017. 
On microscopic examination of the infected cultures, 
small clusters of necrotic debris could be seen lying 
among the oella of the monolayer; but the cells were 
unaffected and continued to metabolize as shown by 
the in colour of the phenol red in the medium. 
Some in which multiplication had occurred 
were fixed and stained with hamotoxylm and eosin 
after 48-72 hr. moubation. In these cultures the 
cells were leas numerous than im control cultures 
without virus, but showed no groes pathological 
change. ithelial cells and a few fibroblasts could 
be de in both sets of cultures. 

In the course of three passages m. calf kidney oul- 
tures, the origi inoculum of the virus of foot-and- 
mouth disease, strain M ll (titre 2:1x10* mouse 
ID650 per ml.), was diluted by a factor of 5 x 10*, and 
the titre of the third passage at 24 hr. was 68x10 
mouse [D50 per ml. The infected cultures showed the 
same change as that described for strain O 907, 
namely, clusters of necrotic tissue lying among 
healthy oells. 

The virus of vesicular stomatitis, stram Ind. O, an 


egg- strain, multiplied readily in calf kidney 
cultures. titre af the second passage at 24 hr. was 
2x10" plaque-forming doeee/ml., whereas the initial 


titre waa 7 x 10* plaque-formitig doses/ml. In contrast 
to the action of the virus of foot-and-mouth disease in 
calf kidney cultures, the morease of the virus of 
vesicular stomatitis, strain Ind. O, was accom 

by destruction of all cells. 24 hr. after the addition 
of a small amount of virus, patches of round cells 
could be seen among the healthy oella in the mono- 
layer, and by 48 hr. no cella remained on tbe glass 
surface of the culture flask, but round oells. and 
necrotic debris were floa in the medium. The 
addition of a large amount of virus caused destruction 
of the cells by 24 hr. AI types of cell in the culture 
appeared to be affected. 

The virus of foot-and mouth disease, stram M 11, 
derived from the fourth- foot epithelium of the 
pig multiplied readily in pig cultures. Titres 
not leas than 10* mouse I.D60/ml. were consistently re- 
corded at each after 24 hr., and at the eighth 

the titre was 5:0 x 10* plaque-forming doses/ 
mL, although the origi inoculum (titre 2-1 x 10° 
mouse ID50/ml.) had been diluted by a factor of 
1x10*5. From the first passage onwards the multipli- 
cation was accompanied by destructive changes in 
the culture. The epithelial cells lost their polygonal 
shape, became round and ficated off the glaas into 
the medium. Not all the epithelial cells were affected 
at the same time, but by 48-72 hr. only a few fibro- 
blasts remamed attached to the glass surface. 
Dilutions of the sixth-passage virus in phosphate- 
buffered salme were used to infect cultures, and after 
+ hr. adsorption at 36° C. the monolayers were 
covered with an agar overlay. After 48 hr. incubation 
they were stained with a 1/20,000 solution of neutral 
red in Earle’s salme’; on removal of the solution, 
plaques could be seen. . They appeared as pale areas 
of irregular shape 1—4 mm. in diameter, surrounded 
by the living cells which had been stained by the 
neutral red. Microscopic examination showed that 
kso x i o oneal "ard ie redler 
necrotic debris; around it could be seen unstained 
round cells, similar to those already described, and 
strands of stained epithelial cella and fibroblasts 
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Table 2. MULTIPLICATION OF THE 
DELSI, STRAIN 


M11, IN Pig KIDNEY CULTUREMS: NUMBER OF 
PLAQUES AT BACH DILUTION OY VIRUS 








which, projeoting towards the centre among the 
round oells, gave the plaque its irregular outline. 
Plaques have also been uced at the eighth and 
subsequent passages, and titrations performed so far 
appear to give support to the demonstration by 
Dulbecco and Vogt! of a linear relationship between 
number of plaques and virus concentration. In 
Table 2 is set out the number of plaques obtained at 
each dilution of the eighth- virus. Although 
many comparative titrations have not been made, 
the titres obtained by mouse inoculation and by 
plaque count are in fair agreement. For example, the 
titre of the eighth paseage by plaque count was 5-9 x 
10* plaque-forming doses/ml. and by mouse inocula- 
tion it was 10’ mouse ID50/ml. Both the destructive 
effecta of the virus on the cells of the monolayer and 
the formation of plaques can be inhibited by the 
addition of immune serum to the virus, indicating - 
that both effects are uoed by the action of the 
virus. Virus from the fourth and sixth 
inoculated into pigs caused the appearance of typical 
legions of foot-and-mouth disease. 

The virus of foot-and-mouth disease, strain O 977, 
from the fourth in calf kidney culture was 
Weed Pie fer p ig kidney cultures ; the titre of 
the fourth- a BART was 10* mouse 
IDb50[ml, although the original inoculum (titre 
5.8 x 10* mouse ZD50/ml) had been diluted by a 
factor of 4 x 10%. During its multiplication, strain 
O 997 produced destructive changes on the cells of 
the culture similar to those described for strain M 11. 
An attempt at the third passage to produce pla 
was successful, and they showed no apparent 
ence from those caused by strain M 11. 

The behaviour of the virus of vesicular stomatitis, 
strain Ind. O, on pig kidney oultures resembled 
closely ita behaviour on the calf kidney cultures. A 
titre of 8-4x10' plaque-forming doses/ml. was 
obtained at the second passage after 42 hr., although 
the original inoculum derived from the second 
in the calf kidney oulture (titre 5-7x10" plaque- 
forming doses/ml.) had been diluted by a factor 
of 5x10". Multiplication of the virus was accom- 
panied by cell destruction from the first passage 
onwards. i 

The specificity of the viruses used was checked by 
complement fixation testa on infected cultures or on 
virus suspengions from susceptible animals used in 
titration. 

The fact that multiplication of the viruses of foot- 
and-mouth disease and vesicular stomatitis has been 
shown to occur in monolayer tissue cultures of the calf 
and pig kidney suggests the possibility that the viruses 
might multiply in the kidneys of infected animals. 
However, no groes pathological changes which could 
have been taken as evidence of multiplication have 
been described, and«although the virus of foot-and- 
mouth disease has been demonstrated in the kidneys 
of animals alaughtered at the height of infection, the 
amount of virus present was never greeter than 
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could be accounted for by the blood present in the 
organ’. 

The difference in oytopethogenioity in vitro of the 
two viruses is interesting in view of the similarity of 
the site and type of lesions in the infected animal. 
The virus of vesicular stomatitis well in all the 
cultures, destroyed all types of present, and pro- 
duced round plaques on ox embryo kidney monolayers 

i observations, 1954). The virus of foot- 
-mouth disease wo in the calf kidney 
cultures caused little to the cells, and oon- 
sequently the calf kidney monolayers were not suitable 
for plaque produstion. p cultures the 
virus destroyed the epithelial and plaques could 
be produced. The presence of a few fibroblasts resist- 
ant to destruction by the virus gave the plaques the 
i outline referred to above; but thia should 
not seriously detract from the usefulness of the 
plaque count method for the titration of the virus. 

The strains of the virus of foot-and-mouth disease 
employed were both ‘cattle’ strains in that they were 
recovered originally from fleld outbreaks in cattle and 
have been maintained since by passage only by inocu- 
lation of cattle or by culture in cattle tissue. Strain 
M 11, which has been used in other experiments in this 
Institute, has proved to be highly invasive for cattle, 
producing regularly an extensive generalized infection 
in contact exposure testa. In pigs, on the other hand, 
ib has been found recently in contact exposure tests 
‘that M 11 is of low invasiveness for pigs, inapparent 
infection being more frequent than overt infection. 
Tt seems surprising, therefore, that the cytopatho- 
genic changes were greater in pig kidney cultures than 
in calf kidney cultures. Although only two strains 
of the virus of foot-and-mouth disease have been used, 
it appears likely that this difference is due rather to 
some property of the tissue culture than of the virus 
strain. f 
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The differences between the pathological changes 
produced by the viruses of foot-and-mouth disease 
and vesicular stomatitis in the kidney monolayers 
studies are of-fandamental interest for research on 
the virus—cell relationship. Both viruses have multi- 
plied readily in spite of those differences, and these 


cultures (coast ue tte a E en 
than tongue epitheli tissue for virus production ; 
but it is perhaps the use of the ig kidney monolayer 
cultures for the accurate ti on of the virus and 
the isolation of pure-line strains of virus that are of 
most immediate application im foot-and-mouth 
disease research. 

Tt may be noted that the virus of vesicular 
exanthema, which produces similar lesions in pigs, 
has been successfully grown with cytopathogenio 
changes in pig kidney tissue cultures by MoClain e£ al." 
and now by me. In addition, I have demonstrated, 
with two strains of the virus of different immuno- 
logical type, the formation of plaques with the agar 
overlay method. The plaques resemble in mo hology 
those produced by the virus of foo -mouth 
disease. Titrations of the virus of vesicular exanthema 
have been carried out by the plaque count method, 
and I have shown also that the effecta of the virus 
on the ocells of the monolayer and the formation of 
plaques were inhibited by the addition of the appro- 
priate type-specific immune serum, to the virus. 

[June 6 
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BLOOD COUNTS IN DOMESTIC ANIMALS IN THE GOLD COAST 


By Pros. E. E. EDWARDS ] 
Department of Zoology, University College of the Gold ‘Coast, Achimota, Gold Coast 
AND ; 
J. M. JUDD and F. A. SQUI 
Department of Tsetse Control, Achlmota, Gold Coast 


the course of investigations carried out at our 
laboratories at Achimota on the of 
domestic animals in the Gold Coast, it has been found 
that the hematological values obtained for goats and 
sheep healthy in appearance and y free 
from trypanosomes differ appreciably from those 
given by Drastiach! and Wintrobe*. It must be 
i that their figures are based on a total of 

six goats and five sheep compared with our own 
observations on nineteen goats and nine sheep, with 
a total of 187 counts in the former and 41 in the 


goats and 
tered in the Gold Coast and indeed over the greater 


part óf West Africa. The West African dwarf goat 
and the West African dwarf forest sheep originally 
occurred in the whole area of West Africa south of 
lat. 14°N., whereas the West African long-legged 
goat and the West African long-legged sheep had 
their origin farther northwards into the interior of 

The hesmatological values given in Tables 1-4, 
and constants shown in Table 65 (for 
fifteen West African dwarf and four Weat 
African long-legged goats and based on 167 and 20 
blood counts, respectively), are in general agreement 
with those of Drastisch and Wintrobe. The methods 
of determination used in the present work were: red 
blood cell and leucocyte counts, Daciet ; 


— 
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Table 1. BLOOD Couey or 15 Wæ ArRICAW DWARF Goats 
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for the volume of packed red cells (column 4, Table 5). 
These figures, taken by themeelves, indicate that the 
red blood of the West African dwarf 
foreat and the West African long-legged sheep 
in the Gold Coast are smaller than those regarded as 
normal for , ab least, when based on determ- 
In addition to the hmmatological values included 
ii Tables 1-5, the sedimentation-rate 
was also recorded in all cases, and it varied, i 
tive of the breed of the animal, in the goat from 0 
to 1-0 and in the sheep from 0 to 5:0 mm. in one 
hour. In many of the goats, the fragility of the 
erythrocytes was also measured in different strengths 
of sodium chloride solutions’. All of them showed a 
very high degree of fragility of their red cells, the 
hemolysis bemg slight at 0:8 and virtually complete 
in all cases at 0-65 per cent concentration. 
Judging from these results, and also from 
observations made on the blood content of other 
domestic animale, particularly cattle and horses, in 
the Gold Coast, b would seem that apparently 
healthy animals in this territory either have an 
inherently lower hematological value than the normal 
standards, or that they suffer from the effecta of 
some ansmia-producing factor or factors so far 
undiscovered. The &nsxnig might well be due to 
some dietary deficiency for normal blood production, 
or to a ogenio organism hitherto undemon- 
strated. -Ib is noteworthy in this respect that similar 
i have been recorded in Africans of the Gold 
Coast by Colbourne, Edington and Hughes’. Further, 
trypanosomes of various species, especially T'rypamo- 


trypanosomiasis, an insidious and chronic form 
of disease ; this, although producing en anmmic oon- 
dition, often proves exceedingly difficult to recognize 
clinically or by examination of blood smears for the 
presence of the parasites, even when repeated daily 
over many weeks. 

No blood parasites were detected, however, at any 
time in the goats and sheep included in these studies, 
and the internal worms were entirely confined to 
nematodes, Judging by the ova recovered in samples 
of the fæces. the nematode infections were 
light, the number of ova seldom exceeding 1,500 per 


Table 5. AVERAGE HUNMATOLOGIQAL VALURS FOR.GOATE AND BHEP BY DRAETIBOH (ref. 1), WINTROBE (ref. 5) AND PENEENT WEITERS 


18-70 

17-38 

12-77 
344 
0-90 
0-50 
0-13 
8654. 
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seem, therefore, that the low values for the number . 


of erythrocytes recorded, in the third column of 
Table 5, for these goata in the Gold Coast are accurate 
standards for these animals in thie region of West 
The marked differenoes evident in oolumn 7, 
Table 5, between the mean corpuscular volume of 
the of the sheep investigated by us and 
that cited for sheep by both Drastiech and Wintrobe 
are due to the much higher values recorded by them 
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LETTERS TO THE EDITORS 


ee isolated in Sardinia 
Gn IDR. to produce us ant PN 

inhibited the growth of & number of Gram-positive 
and Gram-negative baoterla!. This antibiotic, which 
was only obtained in & crude form, was not char- 
acterized chemically. In 1949 certain members of the 
genus, C including one that was be- 
pore o coded d in 
the United States to produce a anti- 
biotic called synnematin'. Ts 1001 Fevcher etudión 
were on the new species and its antibiotio, 
synnemati!. These studies included the determine- 
tion of chemical and biologioal properties of the anti- 
biotic. The new species waa later named Cephalo- 
eporium salmosynnomatum‘, In 1951 work in England 
Tovenlod that the Cephalorporium from Sardinia pro- 
duoed a family of antibiotics, cephalosporin P 1-5 
inclusive, which could be extracted into common 
organic solvente, and a water-soluble antibiotic with 
i ‘The latter was named 


wich i dely mated (o capteloeperm Ve 

In 1958 N was reported to be a new 
type of icillin, and it was suggested that cephalo- 
gparin N and synnematin might be identical’. In the 


ae eet Ga ar cera ia i 
ormer being apparently lees soluble in methanol than 


side-chain of which was derived from p-«-aminoadipio 
acid’, 
yielded n-a-&min acid on bydrolynis*. 

The toxicity of both cephalosporin N !* and gynne- 
matin B! to laboratory animals is extremely low. 
Doses as large as 5 gm. have been given intra- 
venously without ill-effecta. Cephalosporm 
N has been reported to resemble benzylpenicillin in 
some of ita pharmacological properties”, and synne- 
matin B has been used successfully for the treatment 
of Salmonella infections in mice, chicks and man”. 

We now wish to report that we have exchanged 
samples of highly cephalosporin N and 
synnematin B and have obtained strong evidence 
that the two substances are, in fact, identical. Assays 
in different laboratories have indicated that the 
cephalosporin N unit™ is between six and nine times 
as large as the B unit*. The evidence 
for the identity of the substances may be summarized 
as follows : 

(1) The two products showed the same relative 
experimental error) against 


"activity of both products was destroyed by incube- 
tion with penicillinase. 

(2) The two products were indistinguishable, with 
respect to antibacterial activity, when run on paper 
chromatograms in a variety of solvent systems. In 
each case the activity was associated with the major 
ninhydrin-poeitive spot. Similarly, the products were 
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indistinguishable when subjected to ionophoresis on 
at pH 7. 

(8) After hydrolyais with acid, the sample of 

synnematin B, like that of cephalosporin N, showed 

two main spota on paper chromatograms, correspond- 


ing to and D-a ipio acid 
y. D-x-Àmi io acid was isolated from 
the hydrolysate. Dinitro yl a-aminoadipic acid 


lysate of the product 
obtained by allowing synnematin B to react with 
4-dinitro 


1-fluoro-2 : benrenoe. - 
E. P. ABRAHAM ' - B. H. Orson 
G. G. F. Nawron D. M. BaHUURMANB 
Bir William Dunn . Michigan Department of 
School of Pathology, Health, Michigan. 
University of Oxford. . 
J. R. Bommxox M. W. Feme 
M. P. Haram B. A. FUBARI 
Abbott Laboratories, Parke, Davis and Co., 
North Chicago. Detroit. 
July 12. 
1 Protun, G., pm Ta Ig. Oagkari (1048). 
* Gottshall, E. Y., Roberta, J. KL, Portwood, L. W., Soc. Amer. Baci., 
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T.,and Abraham, E. P., Nature, 178, 805 (1953); 
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1 ; and Florey, H. W., Brit. J. Pharmacol., 8, 252 (1953). 
u Olson, B. H., and J J. O , Antibiotics and „4, 
. Benavides, L, Olon, B. H., Varela, G., and Hol 
, J. Amer, Med. Assoc., 157, 060 (1965). 
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u Abraham, H. P., Newton, G. , and Hale, O. W., Biochem. J., 


Some Observations on the C Structure 
of a Chlorine-substituted Vitamin B,, 


Wa have recently obtained direct confirmation of 
the correctness of oertain features of our outline 
structure of vitamin B,,! in a rather interesting way. 

It has been shown by Ford et al.* that an E. coli 
mutant requiring B,, can produce biosynthetically, 
from factor B and various substituted benzimm- 
aroles, vitamin B,, analogues containing benximin- 
azole other than 5: 6-dimethyIbenziminasole. One 
of these, in whioh the two methyl groups are replaced 
by chlorine atoms, has since been for us by 
Dr. K. H. Fantes and Mre. C. H. O' , of Glaxo 
Laboratories, by a method similar to the one pre- 
viously used for obtaining the benziminssole analogue 
of vitamin B;,'*. Air-dry orystals of this chlorine- 
00; compound give X-ray photographs which 

similar to those of air-dry vitamin B;,; 
only iia few cases, Glianges inthe relative inienibie 
of the weaker X-ray reflexions can be observed by 
eye. From measured intensities recorded on a 
Weisgenberg photograph of one of the chlorine 
containing orystals, we calculated a projection of 
the electron density down the crystal needle axis, 
[001], using signs based on the cobalt atom contribu- 
tions previously found for air-dry B,, itself. The 
depth of the electron-density projection here is 16 A. ; 
accordingly few, if any, of the atoms present can 
appear separately resolved. But at exactly the 
positions expected for the methyl groupe from our 
earlier analysis, extra electron density appears 
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work on vitamin B,, iteelf, with 
N3 directly linked to the oobalt 
atom. They also illustrate how 
sensitive the intensities of the 


soale of the observed intensities, 
for example, we derived by the 
statistioal method 

A. J. O. Wilson‘. No modifica- 
tion of scale proved necessary to 
correlate the old observations on 
B, iteelf with those of the chlorine- 
containing vitamin. Again, neither 
chlorine (atomic number 17) nor 
cobalt (27) has a high scatter- 
ing factor relative to the total 
Fs. Of about 800 calculated for 
the whole B,, molecule + water 
of crystallization. But both these 
scattering factors, and that of 16 
for the difference 201-2Me, are of 
sufficient magnitude relative to 
the estimated statistical average 
fu of about 42, in the soale of 
one B,, molecule, to be used m 
phase determination. The present 
measurements illustrate very clearly 
the reality of the low electron 
density peak pattern observed in 
the three-dimensional distribution 
calculated for air-dry B,, with 
terms on cobalt oontribu- 
tions alone and previously used for 
atom placing; and the proof that 
this peak pattern was an accurate 
indication of the itions of the 
atoms of the benzmminaxole group 
gives us all the more confidence m 
accepting ib as evidence for the 
structure of the chemically wun- 


atom derivatives for ETE E 
If we now accept these quite new. Dr. E. Kleiderer and Dr. O. Behrens 


unchanged. 
positions as the sites of the methyl or chlorine (Lilly Laboratories) did very kindly prepare iodo- 


by a aimilar fermentation process 


expected in the structure factors from the changes for crystallographic examination in 1046; only the 
in scattering factor methyl to chlorine. Direct fact that the structure of penicillin was by that time 
comparison with the obeerved changes shows good established made unnecessary the further investiga- 
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tion of this compound by X-ray analysis. It seems 
likely that this synthetic approach may prove useful 
in other still more oomplex investigations of natural 


products. 


We are much indebted to Dr. K. Fante, Mra. 


O'Callaghan and Dr. E. Lester Smith for the crystals - 


of the chlorine-subetituted vitamin. 
M. J. KAM?PHER 
DorotHy Cnowroor Hopnaxiw 
Laboratory of Chemical Orystallography, 
Oxford. 
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1 Wilson, A. J. O., Meters, 180, JE ue 


‘H D, Cy Pan , Trocblood, K. Na 
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An Effect of Antibiotics produced by 
Plankton Algae 
Tue clear blue oceanic water in the tropica and 
subtropics, where the standing crops both of phyto- 
plankton and zooplankton are extremely low—the 
reason why the water is so clear and Bide houd 
on thia account show very low organic productivity 
by the plankton algae. Measurements with the 
earbon-14 method have shown this to be truet. 
So-called ‘light-and-dark bottle’ oxy, experi- 
ments by Riley’, verifled by other akm, Beem, 
however, to indicate that the areas with the oleer, 
blue water should be some of the most productive 
sea areas of the world. Steamann Nielsen! therefore 
rejected the use of the oxygen method im olear 
oceanic water. The difference in oxygen consumption 
between light and dark bottles, which was assumed 
by Riley to be due to photosynthesia, may have 
nothing to do with this 
that antabiotios produ 
in the light reduce the intense 
occurring in the dark bottles as soon as natural see 
water is enclosed in bottles. In ocean water from all 
depths, about 5 mgm. organic matter is present per 
litre. The intense bacterial activity does not occur 
if the water is in sit (Keys, Christensen and Krogh’). 
The presence of the surface at the inner walls of tho 
bottles is responsible for the bacterial growth‘. 
Laboratory experimenta with the freshwater green 
alga Chlorella pyrencidosa and the marine diatom 
Thalassiosira nana have now produced the experi- 
mental background for this suggestion. 
theee rments are presented below. 
(1) Normal culture medium for Chlorella containing 
8 mgm. glucoee and 4 mgm. peptone per litre was 
incuba with bacteria, and a definite very amall 
number of OAlorella. The rate of photosynthesis per 
cell was measured in advance in & special experiment 
using a higher concentration of the alga but the same 
oxygen technique as in the main experiments. 
Normal Jight-and-dark bottle’ oxygen experiments 
were carried out here three days including 
three light periods (44 hr. altogether) ulternating 
with three dark prone The rate of photosynthesis 
during the who ted from the 


Two of 


0-67 + 0 04 ml oxygen per Litre 
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The oxygen oonsumption in the dark bottles is 
due to the respiration by the bacteria. The rate of 
this respiration is thus reduced in the hght bottles. 
It is evident that the difference between the light 
and the dark bottles is not due to Chlorella photo- 
synthesis, which constitutes only 8—4 per cent of this 
difference. In & corresponding series made simul- 
taneously with bacteria but without Chlorella added, 
the oxygen consumption was the same in the light 
and in the dark bottles. 

(2) Similar experiments were carried out with a 
culture of the marine plankton diatom Thalassiosira 
nana inoculated with bacteria from the Sound. Ina 
‘light-and-dark bottle’ oxy, experiment lastmg 
three days (48 br. in the light), oxygen consumption 
was 4:96 ml. per litre in dark bottles and 4-34 ml. 
in light bottles. The reduction in light bottles 
compared with dark bottles was 0-62 ml. oxygen per 
litre. According to experimenta made with a 800-times 
higher concentration of the diatom during 4 hr., the 
rate of photósyntheeis per 48 hr. in the main experi- 
ment—corrected for growth—was 0:035 ml. oxygen 
per litre. Photosynthesis presenta thus only 5-7 per 
cent of the difference between the light and dark 
bottles. 

The experiments presented show that the presence 
of algae, preeumably due to production of anti- 
biotic, effecta a reduction in the oxygen consumption 
of the bacteria in the light bottles. The production 
of antibiotica by plankton algae has been shown, for 
example, by- Pratt et al.'. It was verified during the 
present investigation that antibiotios may be found 
in filtrates from algal cultures. 

Whereas in oligotrophic water in Nature the 
reduction of bacterial respiration due to antibiotics 
makes the oxygen technique inapplicable for measur- 
ing organic uctivity, the influence in eutrophic 
water must very limited. 


E. S&THHWANN NIELSEN 
Royal Danish School of Pharmaoy, 
Copenhagen. 
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A Possible New Vitamin A, Isomer ‘in the 
Eyes of Crustaceans 


Ix a recent communication, Kampea! reports & new 
photosensitive pigment in the eyes of euphausiid 
crustaceans. This prompta the recording of some 
observations at this laboratory from a seriea of 
investigations of vitamin A components in marine 
animals. 


During this investigation we recently obteuned a 
fresh sample of the deep-sea prawn, Pandalus borealis. 
The vitamin A content of the eyes of this decapod 
was determmed by our routme method, namely, 
chromatogra, of the unsaponifiable matter mainly 
according to Gridgeman e£ al*. The ultra-violet 
absorption curve departed to the left from the ex- 
pected vitamm A, curve, imu] Eam = 0:920, 
Eun seme — 0:823, and Esuma/ Ermu = 0:424. 
The vitamm A content was 150 I.U. per gm. fresh 
tissue. No vitamin A, waa present, Eyssnu/Faiemsx in 
the Carr—Price reaction bemg 0-005. 
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The maleio acid anhydride reaction, &ooording to 
Robeson and Baxter’, gave 70-6 per cent recovery, 
showing ‘mainly or only ots-configuration. The 
prawns had been exposed to daylight during sampling 
and removing of the eyoa, thus complete bleaching 
may be assumed. These results, together with the 
biological potency of 50 cent oo to the 
chemical estimations as düeervod by ef alt, 
-point to the occurrence of a new vitamin A, isomer 
in crustacean oyes, possibly the A-3. b-di-ota-i -igomer, 

ted by Hubbard:and Wald’. Unfortuna 
samples of these crustaceans oannot be obtained 
until next winter, thus further investigations have 


to be postponed. : 
Gnona LAMBHRTEHN 
Orar R. BRAKKAN 
Governmental Vitamm Laboratory, 
Norwegian Fisheries Research Institute, 
Bergen. June 15. 
! Kampa, H. AL, Mature, 178, 996 (1955). 
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U-K., £1, $19 (193). - 
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High-potency Vitamin A, Oils from 
Indian Freshwater Fish 


VrrAMIN A, occurs predominantly in the liver oile 
of marine fish, whereas vitamin A, is found largely 
in freshwater fish liver oils. The mode of action of 
vitamins A, and A, is not certain ; but their role in 
vision, giving rise to the pigmente rhodopsin and 

yropsin respectively, m the retina ia now 
established’. Due to paucity of high-potency 
freshwater fish liver oils as well as their labile natare, 
vitamin A, has not yet been obtained in a aryatalline 
form. The spectroscopic properties** and the bio- 
id Beca of vitamin A,, which is approxi- 
eer cent of that of vitamin A,; have been 
with the purest preparation obtained. 
um on the vitamins A content of Indian fresh- 
water fish liver oila measured spectrophotometrically 
are not available, and not much is known of the rela- 
tive distribution of vitamins A, and A,. The present 
communication gives the result of work oarried out 
on fish in large freahwater reservoirs in the States 
of Mysore and Madras. 

Fresh livers were ground with acid-washed sand 
and anhydrous sodium sulphate, and oil was extracted 
with light petroleum (40—00*). The combined extracta 
were reduced in bulk at low preasure (yield of oil, 
approximately 5 per cent). An aliquot of the oil was 
saponified, made up to a known volume in spectro- 
-opie oyelohexane, and absorption tra and 
colour teeb were determined without y using a 
Beckman spectrophotometer. The assay of the oil 
was carried out doco to the standard - 
photometric method of and Morton’, The 
vitamins A, and A, content of these highly potent 
oils are recorded in Table 1. Investigations by 
chromatographic technique’ on the oils were also 
carried out using 5 per cent weakened Merck alumina. 
The resulta on one oil are recorded in Table 2. 

From the results in Table 1, it is evident that 
vitamin A, predominates largely over vitamin A, 
(A,/À, approximately 9/1). Moreover, the oils have 
& very high vitamin A, content relative to oils 
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Table 1. SPECTROSOOFIO PROPNETINS OF FRACTIONS OBTAINED BY 
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x 
Frao- Solvent Max. 1 om.)* 
tlon (ma) 360 mu 
1 | Taght petroleum | 350, 370, 300 | 0-121 
1 " 200, 386:7, 1°72 
345 
2 E » . | 285, 350 86 80 
4 | 2% ether-hght | $30 14 00 
5 k wp 430, 350, 870, | 9-25 
6 |10% ., » 185, $50 18-05 
7 |15 ae xe 880, 855, 370 | 0-983 
8 | £0 We, us "7, 350 0 844 
9 1-81 
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previously reported in the literature’. Chromato- 
graphio investigations show that most of the vitamin 
A, In the oil is present in the ester form without the 
simultaneous presence of vitamin A, ester (presence 
of 603 mp band and absence of 620 mu band with 
the antimony trichloride colour test on the vitamin A, 
ester fraction). Vitamin A, is present in the alcohol 
form only, and & small amount of vitamin A, alcohol 
was also present. This was also confirmed for the 
other two highly potent oils. ‘ 
Attempts are being made to extract large quantities 
of such typical oils for further detailed studies and 
characterization. 
We wish to thank Dr. H. D. R. Iyengar, fisheries 
offloer, Mysore State, and Mr. M. Unni, sssistant 
director of fisheries, Mettur Dam, for help in pro- 
curing the fish livers in & fresh condition, and Prof. 
K. V. Giri for his interest in the work. The financial 
assistance of the Council of Scientific and Industrial 
Ressarch is gratefully acknowledged. 
B. BALASUNDARAM 
H. R. Cama 
P. R. BUNDARESAN 
T. N. R. Vanna 

Department of Biochemistry, 

Indian Institute of Science, 
Bangalore 3, India. 
March 2. 
Wald, G., J. Gen. Physiol., 88, 301 and 775 (1938-39). 
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Adrenaline and Noradrenaline in Tissues 
of Normal, Insulin-treated, and 
Adrenalectomized Rats 


/ ADRHNALINB and noradrenaline have been 
estimated in nine rat tissues using an extension of 
the method of Weil-Malherbe and Bone for blood'. 
Satisfactory evidence for the specificity of the pro- 
cedure has been obteined from comparisons with 
biological assay and by paper chromatography. The 
mean concentrations of noradrenaline and adrenaline 
in reta with a mean weight of 235 gm., and the means 
of the percentages of adrenaline in the mixture of 
amines (referred to below as ‘adrenaline/catechol 
ratio’) are shown in Table 1. The latter is both 
higher and more uniform than has been found by 
other workers and with the higher 
‘adrenaline/catechol ratio’ found by Weil-Malherbe 
end Bone in blood}. The distribution of nor- 
adrenaline does not appear to support the current 
hypothesis that in general its concentration can be 
correlated with the density of adrenergic nerve 
flbres':*. 
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* Number of estimations 


The effecta of insulin on the concentrations of 
adrenaline and noradrenaline in heart, kidney, liver, 
diaphragm and leg muscles have been investigated 
by analyses carried out hr. after subcutaneous 
of 7 units insalm/100 gm. body-weight. 

prod significant increases (P < 0-01 or 
0-001) of the ‘adrenaline/catechol ratio’ in all five 
organs. There were signifloant increases (P < 0-001) 
in the absolute concentrations of adrenalms in heart 
and kidney (64 and 42 per cent respectively), and a 
significant increase (23 cent) of noradrenaline in 
the heart. The tnerenaed Consan Patona of Adrenaline 
brought about by insulin were not nearly so marked 
as those found by Hokfelt* m the heart and liver of 
rata; this may be largely due to his lower initial 
concentrations of adrenaline. In contrast also to his 

Loe ure OD poA Men arma 
ences between the effects of insulin actions of $, 2 
and 8} hr. duration. 

The concentrations of adrenaline and noradrenaline 
in heart and kidney were investigated six weeks after 
bilateral demedullation, and three to four weeks after 
bilateral adrenalectomy in untreated rata and in rats 
given insulin. Both operatians reduced the adrenaline 
concentrations of heart and kidney, and in kidney 
the noradrenaline concentration was also reduced ; 
in the heart it was increased. The greatest change 
was & 81 per cent loss of noradrenaline in the 
kidney. 

did not significantly increase the adrenaline con- 
oantration of either heart or kidney (P > 0-1), but 
still produced probably significant increases of the 

‘adrenaline/catechol ratios’. The altered effect of 
insulm on adrenaline concentration brought about 
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by operation was very significant for heart muscle 
(P < 0-001) In heart muscle, operation also 
significantly altered thé effect of insulin on nor- 
adrenaline concentration, from an inorease to a 
decrease. The changes of adrenaline and nor- 
adrenaline concentrations which are produced by 
insulin in hearts of normal rata seem therefore to 
depend on medullary secretion. This may be in 
contrast to kidney, in which operation changed, 
pM lie en prego Hear CAT Is n d 
insulin, namely, it reduced the usually large rise in 
adrenaline concentration. 
The sven of fairly high concentrations of 
adrenaline and noradrenaline in heart.&nd kidney 
some weeks after adrenalectomy seem to. indicate 
the ability of the rat to synthesize or store these 
amines, either in the heart and kidney, or in other 
organs from which transfer takes place. Transfer 
to the kidney occurs in the course of excretion’. 
Three ts have been carried out on the 


‘effect of age (weight) on the percentage of adrenaline 


in the mixture of catechol amines in the heart and 
kidney of normal rats and of rata given insulin. The 
‘adrenaline/catechol ratios’ are shown in Table 2. 








untreated) 








The ‘adrenaline/catechol ratios’ were higher in both 
the heart &nd kidneys of the older rate. This ratio m 
the kidney was leas affected by insulin in the older 
rats than in the younger ones. 

with cortisone are being carried out, 

e resulta, together with the above findings, will 

bo publubed i detal e The work has been 

supported by a grant from the Medical Research 
Council 


KATHARINH MONTAGU 


Studies on Transaminase and Decarboxylase 
catalysed by Extracts of the Silkworm, 
Bombyx mori L. 


resolved on Whatman No. 1 filter paper employing 
butanol/formie acid/water (10: 2:5) as the solvent. 
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It was suggested that this additional spot represents 
& peptide produced by enzymio idation® ; 

but further work on tidation with gtyoyl 
peptides and glutathione as the substrates did not 
confirm this view. A more detailed examination has 
EUN. AE TRO DE he crn eno ered ne 
to this additional 

A number of ne were employed to achieve 
better separation of the various constituents en- 
countered in this work. While solvent systems like 
80-0 per cent aqueous pyridine or propanol could be 
successfully employed for resolving the new spot from 
the mixture of aspartate and glutamate, these two 
salts themselves were inseparable, and therefore 
water-saturated phenol was employed. After resolving 
the various constituents from the ‘reaction mixture’, 
the position due to the new spot, determined sep- 
&rately by running a test strip and staining it with 
nmhydrin, was eluted, hydrolysed and re-chromato- 
graphed ; but the position of the spot on the second 
chromatogram did not alter and mded to 
a-alanine. On subjectmg another aliquot of this 
sample and an authentic specimen of a-alanine to 
chemical deamination with nitrous acid’, lactao acid 
was detected from the deammation reaction product, 
confirmmg the identity of this substance with 
a-alanine. The route of formation of a-alanine from 
aspartate is through B-decarboxyletian, and therefore 
the which catalyses this reaction is termed 
6-decarboxylase. 

Amino-acids active in these transamination re- 
actions other than aspartate are a-alanine, phenyl- 
ee ee sna Aspartate 
is by far the most active among these compounds. 
When asparagine is employed as substrate mstead 
of aspartate, transaminase activity is diminished by 
about 65-0 per cent. Decarboxylase is, however, 
completely inhibited, because the B-carboxyl, group 
in asparagine is replaced by the amide linkage. 

Further, there is no appreciable decarboxylation 
even with aspartate when the latter is employed 
alone as the substrate. Addition of traces of «-keto- 
glutarate (M/2,000) to enzyme-aspartate mixture 
in a buffer of pH 7-0 increases the activity to 
400 per cent. This concentration of the keto-acid 
is so amall that activity due to transamination is nob 
appreciable and even not detectable. Dialysis of the 
crude extract against distilled water at 0? O. in- 
activates irreversibly the activity due.to decarboxyl- 
850, but does not affect transaminase activity. The 
effect of carbonyl-trapping agente such as ee: 
hydroxylamine and semicarbazide on both trans- 
ichs and decarboxylase are similar, and are 
inhibited to more or leas the game extents. Addition 
of pyridoxal phosphate to dialysed enzyme extracta 
does not, however, restore the decarboxylase activity. 

A similar enzyme system bringing about decar- 
boxylation of aspartate in the B-poeition has been 
shown to occur in cell-free extracta and cell suspen- 
sions of Ol. weloh4s SR 12, which is also stimulated 
by the addition of traces of a large number of 
a-keto-acidat. 

The discovery of an enzyme system in the glands of 
the silkworm capable’ of converting aspartate to 
a-alanine is of particular significance from the point 
of view of the synthesis of precursors of silk fibroin. 
This mechanism secures for the organiam an additional 
sources of endogenous a-alanme, which constitutes 
abott 20-0 cent on the weight of silk. 

I thank fa. M. Sreenivasaya, J. V. Bhat and 
M. B. Thaoker for their interest in this work, and the 
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Central Silk Board for financial assistance. 
hoped to publish a fuller account elsewhere. 
B. BomawEswaRr* 


It is 


Indian Institute of Science, 
Bangalore 3. March 14. 


* Present address ; Jiwaji Industrial Research Laboratory, Gwalior. . 
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Effect of 8-Azaguanine on Enzyme 
Formation 


Tua dependence of enzyme formation on nucleic 
acids has now been established by studies with 
disrupted Staphylocooot!. It ia not yet clear whether 
the presence of ribonucleic'acid as such or the process 
of synthesis of ribonuoleio acid 1s essential for enzyme 
synthesis. Gale and Folkes! found that the develop- 
ment of certain enzyme systems was enhanced by 
the presence of ribonucleic acid extracted from the 
cells, whereas such extracts were without effect in 
promoting the synthesis of §-galactosidase, which 
required the presence of a mixture of purines and 

pyrimidines and was abolished by ribonuclease. Par- 
dee", studying the formation of B-galaotoeidase in 
mutants of Esoheriochéa cols requiring uracil, found 
that enzyme formation only took place in the presence 
of added uracil and, if the supply of uracil was 
limiting, enzyme synthesis fed 
supply of uracil was exhausted. He concluded that 
ribonucleic acid synthesis was essential for enzyme 
formation, the finished nucleic acid being meta- 
bolically inert. Similar conclusions have been drawn 
by Spiegelman, Halvorson and Ben-Ishai* as a result 
of investigations on inducible enzyme synthesis in 
Escherichia colt and in yeasts. 

“It has been shown. previously that the formation 


of the adaptive enzyme 


incorporated into ribonucleic acid‘. 
that such incorporation rendered the ribo- 
eio acid non-functional in enzyme formation. 
It has now been found that the synthesis of catalase 
and glucoxymase by Staphylococcus aureus is also 
sensitive to azaguanine under certain conditions. 
When enzyme formation takes place in intact washed 
calls which have been grown anaerobically in gincose, 
and then incubated in a medium containing salta, 
amino-acids, glucose and galactose, the formation of 
B-galactogidase and catalase is almost completely 
suppressed by 100 pgm. azaguanine/ml. If glucose 
is omitted fram the incubation mixture, incorpora- 
tion of azaguanine is decreased and inhibition of 
enzyme formation lessened. Fig. 1 shows the effect 
of addmg azaguanine to the incubation mixtures at 
intervals during the synthesis of B-galactosidase. 

If the analogue is added at the beginning of the 
experiment, no enzyme formation occurs; if it is 
added after induction has taken place, enzyme forma- 
tion is mhibited and ceases soon after the addition. 
Similar results have been obtained for the formation 
of either catalase or glucorymase, under appropriate 
conditions. 

The inhibition of enzyme formation by azaguanine 
can be reversed by the further addition of guanine, 
xanthine or hypoxanthine. Reversal is not obtained 
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800 galactosidase formation. As growth ceases, the 
synthesis of gluoozyrhase becomes more sensitive to 
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by uracil or thymine and only rarely by adenine. 
When the inhibition is reversed by guanine, the 
incorporation of azaguanine into the ribonucleic 
acid does not diminish but there is a considerable 
formation of new ribonucleic acid, as measured by 
the ion of “C-uracil. Reversal oan be 
brought about by addition of guanine up to 90 
minutes after the addition of the analogue ; if incube- 
tion with axaguanine has taken place for longer than 
this period, no reversal of the inhibition of catalase 
formation can be obtained ; reversal of the inhibition 
of B-galactosidase formation is still possible, although 
synthesis occurs at leas than the control rate after 
addition of guanine. 

In the case of gljcoxymase formation, sensitivity 
to araguanine varies with the phase of culture of the 
Fig. 3 shows that 


T 


gs 


Per oeni Inhibition of enzyme formation b 
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agaguanine ; the synthesis of B- idase is com- 
pletely sensitive to the analogue at all phases of 
growth. It seams probable that the synthesis of 
8-galactomidase is dependent upon a co-synthesis of 
ribonucleic acid, so that the present results are in 
agreement with the suggestiona put forward by 
Pardee? and Spiegelman e£ al.*. Nevertheless, the 
resulta in Fig. 2 indicate that it is not possible to 
draw conclusions on protein synthesis in general from 
studies on inducible enzymes only, since the forma- 
tion of gtucoxymase, under certain conditions, appears 
to be little dependent on coincident ribonucleic acid 
syotheaia. 

The above results can be oorrélated with the 
conditions necessary for the development of enzymes 
in disrupted Staphylooocet, as described by Gale and 
Folkest. They found that, whereas synthesis of 
glucozymase was stimulated by staphylococcal ribo- 
nucleio acid, B-galactosidase formation required a 
supply of purines and p and was not 
affected by staphylococcal ribonucleic acid. All these 
findings could be i on & basis of differing 
degrees of functional stability of the various nucleic 
acids concerned in the syntheses of different enzymes. 


E. H. CREASNB 
Medical Research Council 
Unit for Chemical Microbiology, 


1 Gale, H F., and Folkes, Joan P., Biochem. J., &0, 075 (1055). 
3 ardeo, A. B., Prec. U.S. Nat. Acad. Soi, 40, 163 (1054). 
* Splegeiman, B., Hah H. O., and Ben ished By Arap Amie 
edit, MaHiray , and Glam, E. B., 144 
Acid Metaboli”, edit, KeHiray, 


* Oreaser, H. H., Natire, 178, eem 


Occurrence of Chitin in the Epicuticle of 
an Arachnid Palamneus swammerdaml! 


IN a previous communieation!, it has been pointed 
out that the epicuticle of Palamneus sewammerdamt 
zone (0 uie Rap Pee eee 

isting of a non-chitinous lipoprotein la; 
ossrlaMl Dy eleven ok wa However, more 
observations carried out since then indicate the 
presence of chitin in this layer, which is masked in 
some way 60 that it is not readily revealed by the 
usual histochemical teste. Blower? reported, that in 
myriapods a layer of the cuticle, which he considered 
the outermost, resembles the epicuticle of insecta in 
reactions. Only the pres- 
ted him from homologiri 
it with the epicuticle. However, he i the 
iih e plot,” Forero, de ipae the 
&s the outermost, for he doubted its histo 
validity, considering it as a diffraction effect. In a 
recent study of Palamneus)*, it has been shown that 
the layer referred to by Blower to the 
exocuticle and is distinct from the epicuticle, which 
lies external to this layer. Gloag nom 
described in arachnids and m 
colourless epicuticle external to the tanned exocuticle. 
The present communication gives the evidence for 
the presence of chitin in the epicuticle. 

The epicuticle of Palamneus, which oan be sep 
dated Wy Wwestrunh) af etie, obale with ahlocsted 
nitric acid, is a thin whitish membrane. From a study 





. Pig, 1. X-ray diffraction of (& scorpion, and @ purified chitin 
fs xls o ated ata aie wy T eaten peor to M 


of the sections of this membrane stained with Mallory, 
it was found that it agrees in all respects with the 
epicuticle already described’. X-ray diffraction 


A comparison of the diffraction 
pattern of the soorpion epicuticle with that of the 
cockroach, which is known to contain only protein, 
brings out clearly the entirely dissimilar natare of the 
two epicuticlee, as the latter shows no details 
except a central halo. . On the other hand, the 
diffraction pattern of the scorpion epicuticle waa 
found to show a remarkablosimilarity to cuibabiained 


with purifled chitin (Figs. la and b). In view of this - 


surprising observation, chemical testa were made on 
this membrane. : 
A portion of the membrane was prepared for tho 
chitosan test by i it with concentrated 
hydeodido for f ER &b 180* C. On addition 
ee tod achat i book tp deep oranga 
colour. Controls prepared with crab cuticle showed 
that the epicuticle was dissolved by the potassium 
hydroxide treatment, and the endocuticle which 
survived was coloured deep violet, a characteristic of 
chitosan. On adding 8 per cent acetio acid the material 
from the crab treated with i 
dissolved ; but in the case of 


nitric acid, by which it was disrupted. The results 
recorded above for the epicuticle of Palamneus differ 
: in some respects from those obtained for chitin. But 
the fact that it is able to survive intact violent treat- 
ment such as is involved in the chitosan 
suggestive Kiste eene at cae It ia remarkable 
that chitin is present in the epicuticle, even 
MADE HN yer nae been lated by sableting 1 
longed treatment with chlorated nitric acid. 
Trobahiy. ja combination wid) 8-8 handed oan: 
teins may be responsible for this feature. This 
assumption is su by the obeervation that 
treatment with sodium sulphide produoes a 
disruptive effect on the material _ treated with 
i It has already been shown 


bonding im the epicutiele of Palomneus*. 
therefore suggested that the presence of a protein 
ee ee ee 
for this material not giving & positive chitosan 
reaction. 
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Further  oonfirmation of the 
oe of chitin was obtained 

a hydrolyzing the icuticular 
materal in 4A hy orio &cid 
for 8] hr. in & sealed tube at 100° C. 
The glucosamine content of the 
h; yeate was estimated by the 
method of Elson and M as 
modified by Palmer, 8m and 
Meyer*. The estimated amount 
of glucosamine was found to be 
neerly the same as that given by 
purified chitin under the same 
opdi, matin souls pY anis 
man’,. A chromatographio analysis 
of the hydrolysate for amino-acids 
indicated the presence of glutamic 
acid. It appears that the epi- 
cuticle consists of chitin with a 
proportion of protem which, how- 

ever, does not alter the chitin lattioe structure. 


A corresponding in all to the 
epicuticle of Palamneus appears to ea 
Seolopendra also. The X-ray ursa 
identical with that given of 


Palamneus. 

The implications of these observations in relation 
to the characteristic features of the epicuticle of 
arthropods will be discussed elsewhere. 

We thank Prof. P. 8. Sarma for facilities provided 
for chromatographic work. 


Departmenta of 
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Measurement of Surface Pigmentation in 
Animals 


Ax accurate method of measuring the pigmentation 
of human and other mammalian hair has been ` 
described!. This consista in dissolving the hair in- 
urea, and, after dilution to a constant volume, 
measuring the extinction coefficient of the solution. 
The eame procedure, without any modification, has 
been found to give results with feathers 
(domestic fowl), ian akin (common ), flah 
skin (plaice) and insect scales (cabbage white 
fly and tiger moth). Tt seems probable that the 
method can be used for the estimation of surface 
pigmentation in all types of animals. 

The work has been carried out with the aid of a 
grant from the Govamment Grant Committee of the ° 

A. J. Lm 


1 Lea, A. J., Ann. Humen Genailoe 19, 07 (1064). 
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A Method for sampling Arthropods and 
Molluscs from Herbage by Suction 


Tua insect population in herbage, for example, in 


Siycusd a ead 


li 
" 
: 
: 
Bu 


e herbage and in the 
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Full details will be published 


A Water-soluble Filter for trapping 
Airborne Micro-organisms 


Iw studies of airborne mould spores as & cause of 
respiratory allergy, there has been a need for a trap 
which would not only sample the air efficiently out 
of doors and give a measure of the number of spores 
per unit volume of air, but which would also allow 
the spores to be grown on culture media for identifica- 
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Preliminary pene early in 1952 indicated 
that & water-soluble ‘wool’ of sodium alginate could 
be used to trap The sodium algmate is not 
available as a wool but has to be from 
calcium algi yarn. Initially yarns of four weights 
were tried (450/160; 150/60; 100/27; and 50/12, 
denier /flament (continuous), Z twist), but the moet 
uniformly textured wool was produced by the 
50 denier/12 filament yarn (fram Mesars. Courtaulds, 
Ltd., Use-Development Organisation, 15 Cross Street, 
Manchester 2). . 

The calcium alginate yarn is cut into short lengths 
(5-10 mm.) and stirred into a relatively large volume 
of water to allow the yarn to untwist to its con- 
stitaent filamenta, then drained on a Buchner funnel. 
The resultant mass (calcium algmate ‘wool’) is soaked 
in hydrochloric acid (approximately N) until all 
calcium has been leeched out. (Test for removal of 
calcium by allowing a few drops of the acid solution 
to drip into a solution of ammonium oxnlate—no pre- 
cipitate indicates calcium removed.) The yarn is again 
drained off, suspended in 50 per cent alcohol and 
neutralized with sodium hydroxide. (Allow time for 
the strands in the centre of the maas to react with the 
alkali.) The yarn is now sodium alginate and is soluble 
in water. It receives several washes in 50 per cent 
alcohol, a final wash in absolute aloohol and is dried 
at room temperature. Best results are obtained by 
using throughout relatively large volumes of the 

liquids, so that the alginate strands are 
always loosely The final product appeara 
mai his a sad of cotton. wool, bat it is soluble in 
water up to 1 part in 10 at room temperatare. The 
higher concentrations are very viscous; but a % per 
cent solution in water has a viscosity about four 
times that of water, and a l per cent solution only 
nb eee re One The wool 
may be sterilized dry at about 125° C 

The sodium alginate wool has been used for trap- 

ee dacac piget eis sp Dei 
fllber holder is a cylindrical brass tube 75 mm 
long, 12 mm. diameter and 11 mm. bore. At one end 
the wall is bevelled on the outside to a sharp edge 
which during sampling is directed into the wind. Fixed 
transversely across the bore of the tube, 25 mm. from 
as Go ec a aedi A Ci 
or the alginate plug, which is rammed in at 
fhe end (About 0-5 gm. of the wool packs into a 
plug approximately 10 mm. long, which is more than 
adequate.) The other end of the tube is connected 
to a pump. When the desired volume of air has been 
sacked urough Iha Diog. it M used on tito Pene 
water which, after eae solution of the plug, is 
made up to the volume, Aliquots of this 
dad Gio ci cultor edis tor acaba. 
tion and oounting. 

For taking samples over several hours at the regular 
trapping site at St. Devid's Hospital, Cardiff, & wind- 
vane mounting similar to that described by Hirst! has 
been used for maintaming the sharp end of the filter 
tube facing the wind. The rate of suction through 
the filter is controlled at the mean wind velocity 
recorded at the site by a Casella anemo- 
meter, and thus sampling is approximately isokinetic’. 

To evaluate the efficiency of the plug in filtering 
off micro-organiams, several runs were made in which 
air after ing through the algmate p was 
Fon orae rantes. through dilute agar solution. 

tion was plated out on media and in- 
cubated. These plates almost invariably remained 
sterile. 
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The algmate wool filter has 
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Tabie 1 








proved to be very useful for 
sampling airborne fungi and baot- 
eria which can be cultured. Ib is 
partioularly suited for work with 
selective media, since alquots of 
the solution of one filter can be 
plated out on several media. If 
desired, counts of non-culturable spores may be 
obtained by microscopic examination of the sediment 
obtained on centrifuging an aliquot of the solution 
of the filter. When the filter is used in conjunction 
with & amall hand-operated pump, a simple, efficient 
and readily portable spore-trap results. 

The work was ormed at the Asthma and 
Allergy Research Unit, 8t. David’s Hospital, Cardiff, 
during the tenure of a research grant from the Asthma 
Research Council, London, I thank Mr. H. A. Hyde 
and Dr. D. A. Williams for en: ent, Mr. R. H. 
McDowell of Algmate Industries, Ltd., for technical 
advice and Mesers. Courtaulds, Ltd., for supplies of 
calcium alginate yarn. 

Mreryy RICHARDS 


National Research Council, 
Prairie Regional Laboratory, 
Saskatoon, Canada. 

April 19. 
oe App. Dhol., 3, 257 (1052). 


‘Horst, J. N. 
"May, E. R., J. Set. Instr., 88, 187 (1045). 


A Direct Measurement of the Energy 
Locally Absorbed from a Gamma-Ray 
Beam 


Tue energy locally absorbed in a material exposed 
to y-radiation has usually been determined indirectly 
from measurements with an ionization chamber, using 
the Bragg-Gray formula. The calculation involves 
the use of two quantities the values of which are not 
accurately known: W, the average 
to produce an ion pair, and p the ratio of th ing 
powers of the material and the gas. The 
measurement of the energy absorbed presents some 


difficulties due to the small rise of temperature which ` 


ia produced. If a dose corresponding to 300 r. is 
given to a sample of water, the temperature will rise 
by only 6-7 x 10+ deg. O. However, the develop- 
ment of the thermally sensitive resistors known as 
thermistors has made the detection of a 
change of temperature of less than 10-* . C. 

In this laboratory a radiation calorimeter been 
constructed. The sensitive part consiste of a oylinder 
(2 cm. in diameter, 2 om. in length) of a given material 
in which are imbedded a thermistor and a h 
coil. The cylinder is suspended in an evacuated 
aluminized glass veesel placed in a tank of wate 
the temperature of which ia controlled: To minimize 
the effects of heat transfer and self-heating in the 
thermistor, an identical dummy cylinder is suspended 
in another evacuated vessel but does not receive 
radiation. The thermistors are connected to the 
opposite arms of a d.c. Wheatstone bridge. A change 
in temperature of one of the cylinders produces an 
unbalanced voltage which is amplified and recorded 
on a self-balancing potentiometer. For calibration, 
a known amount of energy is dissipated in the 
cylinder by the heating coil. The thermistars used 
have a resistance of the order of 100,000 ohms and 
a negative temperature coefficient of — 4:7 per cent 

























WPa aiy w 
(erg/o.s.u.) pe (eV./ion par) 
241 x 10* 0-111, + 0 0015 | 1 000 88 3405 
2 75 x 104 0 098 + 0-001 0-881 33 1:706 


per deg. at 25° O. With the present arrangement it is 
posable to measure a change of temperature of 
10-* deg. O. with an accuracy better than 1 per cent. 

te have been carried out with absorbing 
cylin of carbon and aluminium exposed to the 
beam from our 1,000-curie cobalt-60 unit. The 
dosage-rate at the position of the cylinders is about 
80 r. per minute. After the energy absorption 
measurements, the cylinders are replaced by air-filled 
ionization chambers of the same material and same 
dimensions. The resulta of a number of experiments 
are shown in Table 1. 

The second column of Table 1 gives the values 
of the energy absorbed per gm. per min. and is the 
Ln dg three determinations for each material. 

ird column shows the corresponding ionization 
per gm. of air per min. In the fourth column we 
find the ratio Hm/Jm = Wem. Since air was used 
as the gas in both chambers, the ratio (pm)Al/(px)C 
can be obtained. This mass -power ratio 
(0-881) can be compared with the values calculated 
from the theoretical data of Whyte? (0-886) and 
Bpenoer* (0.800). If we accept Whyte’s values for 
we obtain the values of W for air shown in the 
T colis The values are about 2 per cent higher 
than the usually accepted value of 82:5 eV./ion-par 
and lower than the value of 85-0 eV./ion pair obtained 
by Valentine*. Further measurements are in pro- 
gress using other materials (for example, water) and 
other gasee. 
H. E. Joma 
J. P. BIENO 
D. V. Conmack 
t of Physio, 
University of Saskatchewan, 
and 


Saskatoon Cancer Climio, 
Saskatoon, Saskatchewan. 
April 28. 
1 Whyte, G. N., NF wolsosios, 18, No. 2, 18 (1964). 


1 Spencer, L. V., and Attix, F. H., Radiology, 04, 118 (1955). 
3 Valentine, J. M., Proe. Rey. Soo., A, 811, 75 (1962). 


Mineralogy and Crystal Structure of 
Chamosite 


THe occurrence of the hydrous ferrous silicate, 
chamosite, in sedimentary ironstones was described 
by Hallimond!. Later, with Harvey and Bannister’, 
he concluded that chamosite differed from the iron- 
bearing chlorites. Brindley* examined chamosites 
from. laterites and other sources, and concluded that 
they were of kaolm-type. Many of the variations 
in X-ray diagrams were accounted for by the existence 
of two kaolm-type structures, one ortho-hexagonal 
and one monoclinic, with simply related cell dimen- 
sions. In common with some other clay minerals, 
chamosite had random displacements of layers 
parallel to the b-axis of integral multiples of 6/3, 
gi rise to (Akl) reflexions only for b = $n. 
Brindley conclu from the presence of (Aki) re- 
flexions for h ~ $n that there were no random a-axis 
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displacemehts of layers within a single structure, 
similar to the ‘mistakes’ in the cobalt structure of 
Wilson’ and Edwards, Lipson and Wilson‘. The pure 
ortho-hexagonal form was found in an iron ore from 
the main oolitic beds at Corby, Northamptonshire, 
by Brindley and Youell’. 

Many chamoeites from British sedunentary iron- 
stones have mnoe been examined. All have proved 
to be of kaohn-type structure. It was clear that, 
while the mixture of ortho-hexagonal and monoclinic 
forms accounted for X-ray data from the lateritic 
chamosites which formed’,the majority of Brmdley’s 
material, there were many variations in the ironstone 
chamosites which stil required explanation. The 
monoclinic kaolin structure has not been detected 
in any of these ironstones. 

The variation was almost entirely observable in the 
(202) reflexions. With the exception of the (200) 
reflexion, which usually remained sharp, theee re- 
flexions varied from sharp lines of intensities in accord 
with the calculated values to weak, diffuse bands. 
The basal reflexions and some others remained 
and exhibited no fading comparable with the (20) 
series. It seems clear that the progressive degenera- 
tion of these reflexions corresponds to ‘mistakes’, in 
Wilson's sense, of random a/8 displacements of layers 

el to the a-axis. In extreme cases of disorder, 
all the (20%) reflexions were absent, and the powder 
diffraction pattern showed only those lines common 
to the ortho-hexagonal and monoclinic structures. 
This disordered chamosite may be regarded as inter- 
mediate between the two Brindléy structures, the 
ortho-hexagonal type having no a/3 displacements 
and the monoclmic type havmg them between all 
layers. \ 

The degree of disorder can be correlated with the 
source of the chamoeite and ita chemical composition. 
In the main beds of the Northamptonshire Sand 
Ironstone, the chamosite, here heavily contaminated 
with siderite, is very highly ordered. Some material 
gives perfect (20) reflexions, but mostly some fading 
‘and broadening occur, typically corresponding to & 
probability of a fault between layers of 0-05. The 
main seam of the Cleveland ironstone and the 
Marlstone ironstone from Banbury contain chamosites 
in which the (20%) series is present although generally 
not aa perfectly as in the Northamptonshire main bed 
chamosite. The chamosite—knolinite beds of the 
Northampton Sand Ironstone contam - 

a chamosite which exhibits a high 
degree of disorder. The Frodingham 
ores contain at least two types, a com- 
pletely disordered structure from 6 
chamosite mudstone, and a moderately 
ordered structure in siderite-rich 
material. The ordered chamosites are 
rich in iron. Disordered chamoeitea 
appear generally to contain lees iron 
and more aluminium. The alteration 
of the diffraction pattern during ox- 
idation to & ferric chamosite also 
corresponds to the introduction of 
a-disorder, or to the increase in a- 
disorder if already present. Both the 
disorder due to oxidation and that 
due to variation of source may have 
a common origm in the reduction of 
the mean octahedral ionio radius. 
Feri ohamosite formation involves 

change from Fett 0-88 A. to Fig. 2. « Low-angis 
Foi 0:67 A., while passage from 
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iron-rich to iron-poor is accompanied by 
replacement of Fett 0-88 A. by Alt 0-57 A. It is 
Bignifleant that disordered chamosite is almost in- 
variably accompanied by kaolinite, and ordered 
chamosite by siderite. 

The continuous series from a-ordered chamosite to 
a-disordered chamosite may be compared with the 
corresponding aluminous minerals, a-ordered fireclay 
and a-disordered metahalloysite. 

Thanks are due to Prof. G. W. Brindley for his 
interest in the work, and to Prof. J. H. Taylor, Dr. 
W. Davies and Dr. E. Cohen for specimens. A fall 
account of this work will be published later. 

R. F. Youzin 
X-Ray Laboratories, 
De ent of Physics, 
niversity of Leeds. 
April 20. 
rem a o op Ane Pa Alem. Geol Sursey, Great 
* Hallimond, A. F., Harvey, O. O., and Banmeter, F A., Ain. Aag , 
25, 441 (1089). 
' Brindley, G. W, Nature, 164, 310 (1040). 
‘Brindley, G W, Mm. Alag., £9, 502 (1951). 
* Wilson, A J. 9. “X-Ray Optica’, 71 (London, 1049) 


"Wilson, A. J H., and Edwards, O. 8., Proe. Roy Soc., 
A, 180, 268 SIUE Sd 
' Brindley, G. W., and Youell, R. F , Afin. Afag , $0, 57 (1053) 


Structure in Vitreous Silicates as shown 
by Low-angle Scattering of X-Rays 


Vrremous substances have been characterized by 
wide-angle X-ray methods as random, three- 
dimensional networks possessing no long-range order. 
Some recent experiments at the lower limits of reeolu- 
tion of the electron microscope! have cast doubt on 
the correctness of this description and suggest that 
there are regions of different amounts of order in 
many vitreous silicates. 

Since vitreous silicates are somewhat analogous 
structurally to amorphous organic polymers, it was 
believed that studies of inhomogeneities in both 
systems might be related. Accordingly, the low- 
angle X-ray technique which we use for polymeric 
systeros was applied in & brief survey to some silicate 
preparations. This technique 18 capable of detectmg 
inhomogeneities and long-range order below the size 


‘limitations of the electron microscope’. 
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Square of scattering angle (radians*) 
Diffuse seattaring from Na,0.MgO 810, powdars 


X-ray patterns at low angles were obtained using 
filtered radiation for several powdered-glasa oom- 
positions subjected to a variety of thermal treat- 
ments. It was found that these patterns varied in 
their amount of diffuse scattering and in the presence 
of a discrete diffraction ring corresponding to a 80-A. 
spacing. To our knowledge, neither of these effects 
has been described for simple glasses. We feel they 
necessitate a revision of the random network theory 
of these glasses. 

. A molten drop of silica was captured in mercury 
to achieve the maximum cooling-rate ; another drop 
was placed in a platinum crucible in a furnace set 
at 1,080° O. and to oool slowly to room tem- 
perature, annealing it. These two samples, after 
grinding, produoed different low-angle X-ray pet- 
terns. The chilled sample showed more intense 
central diffuse scattering than the slowly cooled 
sample. On the other hand, only the slowly cooled 
silica glass showed a discrete diffraction ring; the 
diameter of this ring corresponded to a 80-A. Bragg 


Fig. 3. 


spacing. 

The results were reversed in Na,0.MgO.38iO, 
glass. A sample was quenched from 1,080? C. m 
mercury and & second sample oooled slowly after 
being stabilized ab the same temperature. Diffraction 
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patterns of these samples are ahown in Figs. 1 and 2. 
The diffuse scattering extended farther in the annealed 
than in the chilled glass, and the diffraction rmg was 
present in the chilled, but not in the slowly cooled 
glase. ; 

The curves in Fig. 3 were obtamed from the 
densitometer traces of the diffuse scattering on the 
low-angle films of these Na,O.Mg0O.38i0, powders 
which had received the different heat treatments. 
A plot of logarithm of the intensity versus square 
of the scattering angle in radians can be used to 
determine the size of the scattering inhomogeneities". 
Assuming spherical shapes, the size distributions were 
obtained by the method of Jellinek, Solomon and 
Fankuchen?. The observed curves were resolved into 
limiting straight lines which corresponded to the 
following sizes and fractional proportions : 


Table 1 
Oooling-rate Sire and proportion of Inhormogeneltics 
Slow 24 A, diameter, 77 per cent of the observed scattering 
TBA. p 25 4, wm » ” 
Vast 068A. n BB 5» » » " 
120A.  , » n»n” - " 


Since we could not record the entire amount of 
the diffuse scattering to rero scattering theee 
resulta give a relative proportion of only the smaller 
inhomogeneities causing the scattering. 

It is known that slow cooling compacts glass‘. 
eee proportion of larger inhomogeneities in 

H Na,0-MgO. $810, glass suggests that 
s esed t at the high temperature was 
ie derier p sudden oooling, whereas during slow 
oooling these regions of low electron density became 
smaller. Our observation of a reversal of the effecta 
of different cooling-rates in silica is 
by the fact that pure SiO, glass opposite pro- 
pertiest and insignifloant thermal contraction’. 

Ib is possible that the inhomogeneities causing this 
diffuse aca are the same as the ‘cracks’ or 
‘flaws’ proposed by Griffith’. He postulated the 
Giougation of these dava ES explain the nnexpedted]y. 
high strengths of highly drawn glass fibres. The low- 
angle pattern ahown in Fig. 4 of commercial Owens- 
Corning " confirms the presence of inhomo- 
garia which are elongated in the direction of the 


axis. 

An unambiguous interpretation of the 80-A. 
discrete scattering cannot be made with our limited 
results. However, it is fairly certain to us that these 
diffraction maxima are evidence for a ‘two-phase’ 
or ‘micellar’ nature of glass, and oall for a revision 
of the random network theary of glass. 

It appears that the low-angle X-ray technique ig 
capable of elucidating structure in an amorphous 
material. Since this is the-axtent of our interest in 
silicate systems, we hope the questions raised by 
our brief experiments will be answered by others. 

L. O. Horruaw 
W. O. BrATTON 
Pioneering Research Laboratory, 
Textile Fibers Department, 
E. I. du Pont de Nemours and Co., Inc. 


Wilmington, Delaware. Jan. 18. 


ERE and Michener, J. W., Indust. Hug. Chem., No. 1, 148 


ie, Au, “E-Bay, Cea e n Rer P j. = 
5 I, Indust. 
Temm M Ee TR, (1046). aaben, ang. 
4 Salmang, H., and von Bioemser, K., Glastech. Der., 8, 465 (1980). 
*Bogman, B. B., “Tho Properties of Silica” (Heunhokl Pub. Corp., 
Mew York, 1027). 
* Grifgh, A. A., Phil. Trens. Roy. Soo., A, S1, 163 (1920). 
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Lowered ‘Capillary Resistance’ after 
lontophoresis of Lysergic Acid 
. Diethylamide 


‘Trans is some evidence that 5-hydroxytryptamine 
eee ee 
but it is difficult to test directly the hasmostatic effect 
of the drug m normal persons, because, if it has such 
a rolà, ib is presumably already available in optimal 
concentration. An attempt was therefore made to 
weaken the normal hsmostatio system in man by 
treatment with lysergic acid dieth, i which 
Gaddum, Hameed, Hathway and Stephens* have 
found to be a potent inhibitor of 5-hydroxytrypt- 
amine on the isolated rat uterus. Because of ite 
effect on the personality, the drug could not be 
administered systemically. The effect of the drug 
was therefore investigated by measuring the Reg gend 
resistance’ in small -areas of skin which been 
infiltrated by iantophoresis. 

Solutions of lysergic acid diethylamide were pre- 
pared in 0-05 M phosphate buffer, pH 5-8-6-5 
(depending on the solubility of the sample) at oon- 
centrations of 10-*, 10>, 10-* and 10-* (calculated 
as base), and 0-4 ml of a given solution was taken 

in a thick blotting pad 2 eq. in. in area. 
"hus placed of the kin of thé anterior aspect 
of the arm and was made the anode of an iontophoresis 
circuit, following the method of Barcroft, Bonnar, 
Edholm and Effron’ with adrenaline. A current- of 
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2 m.amp. was passed for 5 min. The pad was removed . 


and hemostasis was tested by measuring the resist- 
ance of amall vessels to reduced pressure‘. After 
the total number of 
arm was successively recorded 
after reducing the pressure to 100, ct da 
300 mm. mercury below atmospheric. Each 
was maintained for 80 geo. and the counta 
he arf cog oe ia eam na taper a 
pressure after each reduction. The symmetrically 
placed area of skin on the opposite arm was similarly 
tested after an identical treatment with buffer alone. 
No personality changes were noted after these 
treatments, which suggests that only a small fraction 
of the drug contained in the pads entered the akin. 
Thirty-one series of petechial counts were thus 
obtained from both arms (the right arm was treated 
with the drug in twelve testa and the left arm in 
nineteen tests) in four subjects (three male and one 
female). The effect of treatment was investigated 
as follows. For each arm, the ial count was 
plotted against the negative pressure, and the count 
corresponding to — Sio EI ey ee 
by linear interpolation. The preesure required to 
give, on the opposite arm, the lower of these counts 
was then estimated in the same way. The difference 
between these preasures was taken as the response ; 
a positive sign was attached ifthe higher count at 
— 275 mm. mercury oocurred with lysergic acid 
diethylamide, or a negative sign if with buffer alane. 


The mean differed significantly from zero 
only at the two higher doses, being (with standard 
error) 56-5 + 26-8 (ten responses; P = 0-04) ata 


dose of 1/1,000, and 100-5 + 26-3 (ten responses ; 
P = 0-001) at 1/100. The slope of the regression of 
response on logarithm of the dose of lysergio acid 
Ege erent detis ceri Wb Ac err 

the responses. There was no evidence of a systematic 
difference between the responses fram the two arms, 
from the different sites, from different subjects or from 
different days of testing; although the number of 
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appearing m the untreated skin at a given 
gite ee ue er eas 
from subject to subject, and was higher at proximal 
than at distal sites. 


similar 
results with regreasions significant at P — 0-06 and 
0-08. 

It may thus be inferred that, after this treatment 
with lysergic acid diethylamide at 1/100, and perhaps 
at 1/1,000, a larger number of petechis were produced 
at a given site by a given fall in pressure than would 
otherwise have been expected. Nevertheless, in a 
small series of testa in one subject, no increase in 
bleeding time was obtained after the ion 
of lysergic acid diethylamide into the nail of 
the fingers: the bleeding time was measured in teet 
and control areas under microscopic observation’. 

The present experiments therefore suggest that 
vis dris Ac dices Abre E te 
preserving integrity of undivided amall vessels : 
that is, in preventing the ooourrenoe of purpura. 

We are grateful to Dr. I. D. E. Storey for investi- 
gating the electrophoretic mobility of lysergic acid 
diethylamide; to Prof. J. H. Gaddum for advice 
and encouragement; and to Sandor Producte, Ltd., 
for generous supplies of lysergic acid diethylamide. 


? Page, LE. Phor; Be M, 563 (1954). 
, Hameed, K. A., Hathway, D. XL, and Stephens, 
y. F., Guari. J. Bap: Del, 40, 40 (1955). 
' Hn Bangar, W, Mek, din, O. G.» and Men, A, 8, 
J. , 108, kl (1048 
^ Bearborough, HL, pape 48, 555 (1941). 
? Macfarlane, R. G., Quart. J. Med., 84, 1 (1041): 


Turbidimetric Measurement on Synchronized 
Salmonella typhimurium Cultures 


SvNOHRONIEATION of cellular and nuclear division 
in Salmonella typhimurium populations at densities 
of 1-4 x 10" oell/ml. bas been reported previously)". 
Two systems fdr obtaining such synchronization were 
described, both systems employing temperature 
shifts between 25° and 87°. In the first system the 
temperature of a culture which had been growing 


for ten generations at 25° waa raised to 87°. In the 
period between 5 and 10 min. following the rise in 
temperature, 80-00 per cent of the tion under- 


went nuclear division as observed cytologically*, and 
as inferred from the interaction of the cells with a 
temperate bacteriophage. On the other hand, cellular 
division, as measured by colony counts, was delayed 
for 20-25 min., at which time it took place at an 
increased rate, finally re-establishing the exponential 
roei -of the mhae ab dio namal 1° rale (ass 
Fig. 1). 

In the æcond system, & culture just entering the 
exponential phase of growth at 87° was subjected to 
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ing cycles of 28 min. ab 25° and 8 min. at 
37°. In this case synchronized oellular division was 
usually obtained in the third and fourth oyoles, 
cellular division ing during the 87° period 
(Fig. 2). On the basis of the interaction of the cells 
with e tem te phage, i$ was concluded that 
nuclear division had also been 

When these studies were reported it was believed 
that the two systems bore a simple relationship to 
one another in that the primary effect of raising the 
temperature was to induce nuclear division. Recent 
turbidimetric studies m this laboratory, while not 
contradicting this hypothesis, have revealed a basic 
difference between these two 

Cultures of Salmonella typhimurium were subjected 
to the two treatments described above and the in- 
crease in cell number and mass were followed by 
means of colony counts and turbidimetry* reapeot- 
ively. 6-ml. lea to be studied turbidimetrioelly 
Weis removed ani antes with: «08 aic ot 40 cent 
formalin, and read within 15 min. ; identi results 
were obtained using the Klett-Summerson colori- 
meter, fitted with a No. 69 filter, and a Hilger spectro- 
photometer, at X = 650 my. 

The resulta obtained with the two systems are 

cds ee As may be seen in Fig. 1, 
ollowing single temperature shift from 25° to 
37°, yos priate of the culture continues to rise 
exponentially at the 37° rate, whereas the counts of 
viable cells increase at a lower rate. This results in 
an increase in turbidity, or mass, per œl. The 

i temperature shock which induces nuclear 
division 5-10 min. later without inducing a sim- 
ultaneous cellular division is thus not sufficient to 
affect the synthesis of new cell material. On the 
other hand, repeated cycling between 25? and 37° 
results in & synchronization of both the turbidity 
Increment and oell division (Fig. 2). THe repeated 
induction of both nuclear and cellular division 
obtained in such an t leads the growth of 
te Gono ees soe id 
terms of mass as well as numbers. 

In the latter system the pattern of the 
population may be consid to reflect the growth 
characteristics of the individual cell. Resulte obtained 
with Protozoal, together with the data in Fig. 2, 





would suggest that this growth o is as 
follows: in the normal division of a single 
Salmonsila typhimurium cell, cell and nuclear 
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division are followed by an arithmetical increase in 
mass, ceasing shortly before the next cell division. 
A fall account of these experiments will be published ' 
elsewhere. 

Two of us wish to acknowledge the support of 
fellowships: (V. G. B.) U.S. Public Health Service’ 
Fellow, National Cancer Institute, and (K. G. L.) 
Fellow of the American Cancer Society, upon recom- 
mendation of the Committee on Growth, National 
Research Oouncil. 


State Serum Institute, 


June 9. 


eae m O., and Lark, K. G., Colston Symp. on Cell Physiol, 7, 150 
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"lar, X G. and Maalee, O., Bockim. æ Biophys. dete, 18, 45 
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í Monod, J., AEN eT. eeka ee oe 
*Seherbeum, O., and Zeuthen, B., Mep. Oeil Rss., 6, 21 (1954). 
Prescott, D., Map. Oel] Res. (n the press). 


Approximate Joint Probability Distribution 
for Wave Amplitude and Frequency in 
Random Noise 


Ix the study of the observed properties of random 
noise, for example, ocean wave records, it has been 
pointed out by Barber: that, for a narrow spectrum, 
the probebility distribution of emplitude mar ieee 
mates to the distribution of the wave envel 
the latter distribution is simple to use an 
goed Go fot the Ligue even tho eppecrtuguen i 
of practical value, and has been discussed in the, 
literature by Longuet-Higgins* and Watters‘. 

An attempt has been made to derive an analogous ` 
formula for the jomt distribution of amplitude and 

ency of the main waves, neglecting small waves 
ch occur away from the mean. 
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iom A ion made by Mr. N. F. Barber, 
it is possible to the amplitude R of the wave 
envelope as the modulus of the vector 

' ot) = R(t) exp $9(!) (1) 
in such a way that the origmal noise signal is 
represented by the real part of v(t). This definition 
can be shown to lead to results in with 
those derived from the usual definition (cf. Rice‘). 
For a narrow it is reasonable to assume 
that the angular velocity 0'(f) will be closely related 
to the ‘netantaneous’ frequency (cf. Rice*) as recorded 
by an observer. Consequently the joint probability 
distribution of R(t) and of 0'(t) is of interest. This 
DUE eae A 


$r-1! da de s* exp [— s*(1 + a3) ] (3) 


where 
s= Rmn (8) 
is the ‘normalized’ envelope amplitude, and 
a= 3 | (um (a) 


ie the ‘normalized’ deviation of 6’ from its mean 


" 


value. Here 


E = av. (|v[*), E, = av. (vv), 

—E, = av. (|v']*) (5) 
are coefficients in the Hermitian oo-varianoe matrix 
of e(t) and its first time derivative. 

Evidently the distribution of 0'(f) is symmetrical 
about the mean 
av. 0^ —[Z,]/H (6) 


and there is lees scatter in 0'(f) for large values of 
R(t) than for small A practical inference is that 
it would be better, when making visual observations 
of ocean waves; to estimate mean frequency from 
the groups of high waves that occur from time to 
time than by all the waves. A further 
inference is that the mean of the high 
waves will tend to the value (6) rather than to the 
expected half- of zeros (— F/B)", (Rice*), 
which results when waves are considered. 

A more detailed account of this work will be 
published in the New Zealand Journal of Soienos and 
Technology. 

R. A. Woopnure 


Underwater Research Laboratory, 
Box 22, 


Use of a Computin Machine asa 
Mechanical Dictionary 


Iw considering the application of an &utomatio 


A calculator to problems of mechanical translation, the 


first need which arises is the storage of a dictionary’. 
It has been shown that the natve scheme in which 
the translation is contained in that storage location 


^ 
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which has been adopted up to the present has bean to 
store the dictionary ma of locations. The 
order of storage is such that the code number of the 
foreign language portions of the words are in ascend- 
ing ordee of magnitude. To select the entry oorre- 
sponding to a given foreign-language word, the code 
number of that word is subtracted successively from 
result of such a subtraction wil always be negative 
until the ired position is reached, when the search- 
ing process is discontinued and the next phase of the 
translation ion is mitted. 

Tt is evident that, for a dictaonary which contains N 
words, an average of N/2 subtractions will be required 
to locate a word chosen ab random. Since N may be 
between 104 and 105, and the subtraction and aoceas 
times on many machines amount to about 10-* sec., 
the time to locate a given word will lie between 5 and 
50 sec. í 

To reduce this time, a possible method is to store 
words which start with the same letter in storage 
locations the code numbers of which are related to 
those of the initial letters. This reduoes the time of 
search by a factor of about 26, but has the disad- 
vantage that some blocks of locations will be only 


y filled. 
Ainii matres approadh ig ues prope a DoT. 
ary search s as follows. For convenience it will be 
assumed that entries are stored in locations 1 to N, 
and the unknown word is firat subtracted from the 
dictionary entry in location N /2. If the result is pogi- 
tive, the required entry is either that contained in 
position N/2, or it is contained in one of the locations 
N/2 to N. If the result of the subtraction is 

the required entry les in locations 1 to (N/2 — 1). 
In the farmer case the comparison is on the 
entry contained in location (N/2 + N/4), and m the 
latter case on the entry in (N/ — N/4). This process 
is repeated until tho unknown position adeo ete 

The importance of the method lies m the very 
small number of comparisons which are needed to 
isolate an entry. Thus, for & dictionary of 10* words, 
lesa than 14 comparisons will isolate any given word, 
and for 10* words 20 comparisons should suffice. The 
time of search required for the example quoted earlier 
would thus be reduced to leas than 20 m.sec. 

In practical application it is not usual for N to be 
of the form 2*, go that instead of the numbers N/2, 
N/4, . . ., oto, it is sufficient to take the nearest 
integer to theee values. 

An amusing lecture demonstration is based upon 
this process. A member of the audience selects a word 
at random from the “Concise Oxford Dictionary” ; by 
asking a maximum of 14 questions the lecturer is then 
able to find the word selected. A simple form of the 
Fe du aes e ud spa REM T 
ietionary. Partition need only be approximate and 
a rough division of the dictionary into 4, j, eto., by 
eye is sufficient. ý 

AnDprRsW D. BOOTH 


Birkbeck College Computational Laboratory, 
21 Torrington Square, 
London, W.O.1. 
May 12. 
1 Booth, A. D., and Booth, K. H. V., “Automatic Digital Calculators”, 
15 (Butterworths, London, 1958). 
* Booth, å. D., “Computers and Automation”, $, 6 (1953). 
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FORTHCOMING EVENTS 
Monday, September |9—Friday, September 23 


FÉDÉRATION DETERNATIONALE PHARMACEUTIQUE Ua (at Bonita House, 
Untversity of London, Malet Street, London, W.C.1), ab 0.30 a.m. 
AA IE duel Malet Bi : 


Tuesday, September 20—Friday, September 23 
IXBRARY ABSOGIATIOE (at Southport)}—Anmnel Conference. 


Wednesday, September 2!——Thursday, September 22 


tee. Dunt RW at 10 a t a, NS 
am. 
Correlation between Calculated and O Biremes and Displace. 


Monts in Structures”. 


Wednesday, September 21 —Friday, September 23 
BOOUETY FOR WATER TREATMENT? AKD MYAMXINATION (at Nowvastle- 
upon-Tyne)—Autumn Moeting. 
Thursday, September Ule per September 24 
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- UNIVERSITIES AND ACADEMIC FREEDOM 


po the most outstandmg feature of 
university developments in Great Britain in the 
post-war years is the extent to which both old and 
new universities have become dependent on State 
assistance. Whereas in 1920-21 only some 38 per 
edo acus apice aded 
and 12 per cent local authorities, in 1058-54 
no leas than 70:5 per cent of their recurrent income 
came from Parliamentary grants, and 3-6 per cent 
from local authority grante. Moreover, the pro- 
portion of studenta holding scholarships or some 
form of award from public or private funds has 
risen from 45 per cent in 1928-29 to same 71-9 per 
cent in 1083—54, and these proportions are increasing. 
At the same time, over the past ten years the univer- 
sities have drawn from the State practically all the 
funds for large-scale capital development, instead of, 
as previously, having to find such funds from endow- 
ments or through local effort. While the propor- 
tionate financial dependence of the universities on 
the State has thus increased, the share of the national 


resources which goes to the universities has also 


increased very greatly. In 1920-81 the income of 
the universities in Britam was about £8 million, but 
in 1953—54 it exceeded £31 million, and the expen- 
ditare per student averaged nearly £400 instead of 
about £75. 

This growing dependence of the universities on the 
State is ane reason for the recurrence of discussions 
on academic independence and autonomy at almost 
every gathering of university bodies, whether at the 
Conferences of the Home Universities, at the Congress 
of Universities of the Oommonwealth, or at the 
Conference of the Universities of Western Europe 
held in Cambridge last July. Friendly observers from 
the United States at the Commonwealth Congress 
and in an earlier book, "Government Assistance to 
Universities in Great Britain” (see Nature, 171, 278 ; 
1958), have openly expreased ther doubts as to the 
universities of Britain being able to preserve their 
traditional independence. Notwithstanding the re- 
assurances on this point given by successive Chan- 
cellors of the Exchequer, and the way in which the 
Treasury has hitherto consistently rejected proposals 
from the Committee on Public Accounts or the Select 
Committee on Estimates for methods of financial 
control which appear to endanger that autonomy, 
there is clearly apprehension on the subject within 
the universities themselves. 

To such misgivings Sir Hector Hetherington gave 
frank expression in his P. J. Anderson Memorial 
Lecture to the University of Aberdeen last November*. 
Looking at the increasingly continuous and closer 
government and parliamentary intervention in univer- 
sity affairs, he displayed the reasons for this livelier 
interest and the agencies by which, the present 
situation has been reached.  Factualy he oon- 
cerned himeelf more particularly with the Scottish 
Mur British Universtiy Bystem 1014-1954 TA Hector 
Universi Sial a No, 88) Dp. 13. (idinburgh and London: Oltver 


* 


universities ; but nevertheleas his lecture is a most 

penetrating and critical survey of the British 
university system as & whole over the past forty 
years. 

Bir Hector brings out at the start two interesting 
pointe. He does not expect government policy to 
achieve its declared objective of doubling the pre-war 
student numbers by about 1956, and suggests that 
the present increase of about 00 per cent may eag- 
gerate the effective inflow of new students. The 
entry of graduating students, he notes, increased 
between 1988 and 1952 by anly 55 per cent. Secondly, 
he notes that in Scotland, but not in England, there 
has been some quantitative shift away from the arts, 
and qualitatively too, as regards Glasgow, there is 
evidence that more of the abler studenta are studying 
sciance and medicine. The Scottish universities, 
drawing primarily on a home population of 10 per 
cent of that of Great Britain, contain 17-5 per cent 
of the university students, and while they contribute 
13 per cent of all students in pure science, in medicine 
they provide 23 per cant, in technology 21 per cent, 
in agriculture 22 per cent, and in veterinary science 
88 per cent. This response of the universities to the 
needs and challenges of a changed world has, he 
points out, been effected largely by the influence of 
government and publie opinion, exercised, for 
example, through the royal commissions, of which at 
least six universities have been the subject in the 
pest forty years, and the various committecs, to 
which such names as Goodenough, Hankey, Barlow, 
Clapham, Scarborough, Teviot and Loveday are 
attached, that have surveyed different phases of 
university activity. Each university, moreover, is 
now normally closely in touch with half-a-doren 
major Ministries, the needs and policies of which are 
reflected in its-own work. Again, there are inter- 
relationships with the Department of Scientific and 
Industrial Research and the research stations and 
research associations sponsored by that Department, 
as well aa with the other research councils concerned 

Sir Hector does not pursue in any detail the 
relations of universities to the national organization 
for research in pure and applied science. He recog- 
nizes that they form an essential part of that structure 
and while, from & passing reference to the Atomic 
Energy Authority, he is aware of the dangers of 
sponsored research or of such devices as the eer- 
marked grant, he is content to leave their implications 
to be considered in the light of the general principles 
which he lays down. Prof. W. H. G. Armytage in 
his ‘Civic University’’* has to some extent rectified 
this omission. In this connexion he refers pointedly 
to the extent to which the Advisory Council on 
Scientific Policy is concerned with university develop- 
ment from the point of view of scientific research as 
well as from that of education. 


Se Ua W. H. G. 
Armytage. Pp. +8 
30e. net. 


of a British AMO 
(London . » 1955.) 
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Both Prof. Armytage and Sir Hector Hetherington, 
in reviewing the development of the University 
‘Grants Committee over ita first twenty-five years, 
stress the revised terms of referance, which in 1040 
Placed on the Committee, besides the responsibility 
for advising on the financial needs of the universities 
and the distribution of the sums voted by Parliament, 
the functions of collecting and making available 
information about British universities and of assisting 
“in consultation with the universities and other bodice 
concerned the preparation and execution of such 
plans for the development of the universities as may 
from time to time be required in order to ensure that 
they are fully adequate to national needs". Both 
again recognize that this implies the possibility of 
planned expansion under government rather than 
local initiative, and a definite move towards the 
development of a national system of university 
education. Both recognize that it was inevitable 
University Granta Committee, and that the time had 
come when the Government was bound to aure 
itself that somewhere in the university system 
provision was made for every fleld of learning which 
is necessary to the national interest. Nor do they 
suggest that this is not the right way to achieve that 


purpose. 

Wherees, however, Prof. Armytage’s analysis of 
‘the ‘situation is concerned rather with the professional 
aspecta and the ability of the universities to meet the 
needs of Britain for vocational education at that 
level and for research institutions, Bir Hector probes 
further into the working of the system, and em- 
phasizes the ‘special relation of the universities to 
the Treasury. With other Departments and organ- 
izations, the relations are those of collaborators, 
competitors or consumers in one or other farm, and 
influence, though important, is Indirect. With the 
Treasury, however, the relation is continuous, and, 
but for the mtermediary University Grants Com- 
mittee, direct. In so far as there is a Minister answer- 
able in Parliament for the universities of Britain, it is 
neither the Minister of Education nor the Lord 
President of the Council but the Chancellor of the 
Exchequer; and by one of those curious touches of 
the British constitution, the Minister who watches 
most closely over the expenditure of other Ministers 
has in the universities a little spending department 
of his own, the autonomy of which he has in recent 
years stoutly defended in Parliament. 

In discussing the implications of this situation, 
Prof. Armytage and Sir Hector are again comple- 
~ mentary. The former, in considering the ways in 
which preesure may be brought to bear on the 
universities in the direction of vocational studies, 
sponsored research or the detailed control of expen- 
diture, directa attention to certain intangible assets 
in the community which help the universities to resist 
such pressures. Against, for example, extreme calls 
for an externally imposed planned system of univer- 
the fact that the limited size of the university 
population in the country greatly restricta the area 
of popular interest in the universities and the posible 
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political pressurea which could thus arise. This is rein- 
forced by the fact that the universities are still severely 
profeasional, as can be seen in the persistent prejudices 
against the employment of university graduates in 
positions for which the changed educational pattern 
has greatly reduced the chances of recruiting the 
necessary talent in other ways. Still more potent is 
the sympathetio relationship between the universities, 
the University Grants Committee and the Treasury 
departments, which arises from the common outlook 
and origins of their personnel. That community of 
outlook and interests not only promotes co-operation 
but also an understanding that ensures that proposals 
which threaten to disturb the traditional autonomy 
of the universities will require to demonstrate a very 
‘clear public advantage if they are to pass the scrutiny 
even of the Government side. 

Sir Heotor takes this for granted. He examines 
tather the way British universities have drawn 
together—not so much deliberately in pelf-defence— 
for example, by joint consultation between an impree- 
sive range of specialist societies in which scholars and 
scientists take counsel about their several studies 
and the policies by which those studies may be 
advanced, or between leas formal groups within and 
without the universities. He notes, too, the way in 
which circumstances have foróed such a body as the 
Committee of Vice-ChanceHora and Principals nob 
merely to consider matters of common interest to 
the universities, but also to make commitments for 
the universities and to influence significantly univer- 
sity and even government policy ; and he notes also 
the way in which university indrvidualism is further 
circumscribed by external influences, even in regard 
to rates of pay. 

Bir Hector is concerned rather to show how the 
Committee of Vice-Chancellors and Principals has 
come, somewhat against the wishes of ita members, to 
function as ib does as a body to the views of which 
both university courta and government departments 
attend with some care, notwithstanding that the 
Committee neither possesses nor desires executive 
authority. In hia judgment something of the sort 
must have been created during the past twenty years 
if ib had not already existed. But while he admits 
that, in this and in other ways, we have come a good 
deal nearer a gniversiby system, and that government 
influenoe is strong, Sir Hector gives no support to. 
the idea canvassed during and since the War by, for 
example, the British Association Committee on Post- 
Wer University Education, the Parliamentary and 
Boientiflo Committee and the Association of Univer- 
sity Teachers, for a fully representative Universities’ 
Advisory Council. By implication rather than explicit 
statement, he suggests that the universities’ defences 
are still sufficiently strong and that the existing 
organization provides effective means for formulating 
common policy where desirable, or on the other hand 
for representing common views to the Government. 

Sir Hector’s chief concern appears to be that 
British university structure may become too rigid m 
its internal and informal aspecta, and that a certam 
consequential change of mood may be detrimental to 
the outlook and to the spirit of adventure in which 
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& university does itg best work. A univerarty is a 
living corporation or somety—not an imstitution—the 
members of which are bound together fo promote 
sound learning and the advancement of knowledge, to 
follow inquiry wherever it leada. If the growth of 
organization confuses that iasue and leads to disregard 
of the freedoms easential for such a community or 
even to uncertainty as to their nature, university 
independence is endangered, no matter how carefully 
the Government itself may respect the right and 
duty of the university for final decision as to the 
organization of ita courses and for the character and 
standards of the instruction given within its walls. 

Sir Hector is not blind to the dangera of the 
present situation and trends. He recognizes that an 
unlucky appointment in any one of three or four key 
posta could easily work great mischief. He acknow- 
ledges that Parliament can rightly expect of the 
universities an account of their expenditure of the 
large sums of money they now receive, and that the 
universities should be ready to listen to criticisms of 
their activities. He recognizes, too, that this is an 
essential part of the task of buildmg up an instructed 
publie opinion and that, in the last resort, this is the 
only defence of the universities, though to him the 
pervasive influence of the mass mind seems to be & 
leas formidable menace than it appeared to be to Bir 
Walter Moberly. 

The next decade will show whether or not Sir 
Hector is too optimistic in this respect, but the 
evidence would snggesi that the mass mind is a more 
formidable menace than when Sir Walter Moberly 
wrote six years or more ago, and that it would be 
unwise to rely unduly on the level of enlightenment 
in government circles. Indeed, there is already 
evidence of surrender on the part of the Ministry of 
Education to sectional pressures, and it could well 
be that the real threat to the full responmbility of the 
universities in academic affairs may m future come 
not from the Chancellor of the Exchequer or the Lord 
Preaident of the Council, byt from the Mmister of 
Education, m spite of the absence of any formal 
responsibility on his part for the universities. Unless, 
indeed, educational policy as a whole is shaped with 
clear conceptions as to the purposes and functions of 
a university and of the over-riding mmportance of 
quality rather than numbers, decisions may be taken 
elsewhere which adversely affect the work of the 
universities or the resources at their disposal. 

The education of public opinion as to the work of 
the universities "and their easential place in the 
community thus involves much more than the purely 
factual accounting to Parliament or public opinion 
generally for the expenditure of the funds received 
from public sources. It means that the purpose and 
nature of & university should be widely and clearly 
understood, and also the way in which & university 
works and the vital relation of academico freedom to 
the achievement of ita purposes and the service it 
renders to the community. It is not enough that 
this should be understood in government departments 
or in Parliament, though this is essential if plans for 
university expansion and for the development of 
technological or technical education are to be con- 
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ceived soundly and kept m balance with national 
needs and resources. Ib means that, as Dr. Eric 
Ashby emphasized in a broadcast talk early this year 
on the British universities, a determined effort must 
be made to enlighten the man in the strest, who is 
now the effective patron of the universities. The 
real threat to academic freedom is from public 
ignorance of what the universities are and what they 
are domg. The continuance of the effective func- 
tioning of the British university system depends in 
large measure on the extent to which the universities 
themselves and their alumni, whether in government 
office or department, in industry or in publie or 
private life, seek and use every opportunity in 
Parliament, in the schools, m adult education and 
other extra-mural work and in every possible way to 
interpret to the publio the purpose and method of 
university life and work. 


BABYLONIAN ASTRONOMY 


Astronomical Cunelform Texts 

Babylonian Ephemerides of the Seleucid Period for 
the Motion of the Sun, the Moon, and the Planets. 
Edited by O. Neugebauer. Vol. 1: Introduction, 
The Moon. Pp. xvi+278. Vol. 2: The Planets. 
Indices. Pp. xi4-279—612. Vol. 3: Plates. Pp. v+ 
255. (London: Perey Lund Humphries and Co., 

Ltd. Published for the Institute for Advanced Study, 
Princeton, Now Jersey, U.S.A.) 105s. the set. 


HE publication of these three volumes, con- 

taining the source material of our present know- 
ledge of Babylonian astronomy, has placed all 
studente of the history of mathematica and astronomy 
under & deep obligation to Prof. O. Neugebauer, 
whose earlier work, ‘“The Exact Sciences in Antiquity” 
(1951), contains a brief summary (see Nature, 169, 
854; 1952). 

In the first of the two clearly marked periods in 
Babylonian science—the Old Babylonian, e. 1800- 
1600 3.c.—mathematica reached a high level, but 
astronomical knowledge was crude and merely 
qualitative. One group of documents contains the 
earliest records of act sonar eet ru i inem 
For several years the appearances and disa D vend 
of the planet Venus were recorded, the tes being 
given in the contemporary lunar calendar, and have 

roved useful in determining the chronology of the 
pecs period. Two texta dati about 
700 5.0., but undoubtedly based ie a material, 
contain & summary of the astronamical knowledge 
of the day. One is concerned mainly with the fixed 
stars arranged in three ‘roads’, of which the middle 
one is an equatorial belt of about thirty degrees in 
width. The other deals with the Moon, the planets, 
the seasons, shadow-lengths and other relatod 
phenomena. 

In the second period—the BSeleucid—which is 
datable to the last three centuries B.0., the intro- 
duction of a for zero led to & complete mastery 
of arithmeti calculations immediately available 
for application to the problema of astronomy. The 
pcc mathematical character of Baby- 
onian astronomy was not realized by early investi- 
gators, who stressed the observational side and failed 
to appreciate the difficulties of observations near 
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the horizon in areas subject to deeer& sand-storma. 
It is a remarkable fact that not a single text of this 
period can be called wholly observational. 

The most important step in the development of 
scientific astronomy was the adoption of the eclrptic 
(the apparent path of the Sun among the fixed stars 
in the course of the year) as a reference-line for all 
lunar and planotery phenomena—perhape as early 
‘as 500 5.0. The calendar in use was i pne 
"The day began in the evening (of. Genesis, i, 18) 
ithe month. began dn tha eventi -of the day cf Best 
visibility. of the new oreeoent Moon shortly after 
sunset. To predict this day accurately waa the 
primary conoern of the early astronomers, but the 
real problem for them was to fix the exact moment 
of conjunction of the Sun and Moon. The Baby- 
lonians solved it by considering the velocities of the 
Sun and Moon and their variations. How this scheme 
was evolved we do not know. We meet with it 
already fully developed in the “Ephemeride” and 
“Procedure Terts”, more than three hundred of 
which have now been published in the volumes under 
consideration. 

The “ ides” are tables ahowing the position 
of the Sun, Moon and planeta computed for regular 
lime-intervala, comperable with those in our modern 
"Nautical Almanac”, and used to predict the times 
of astronomical phenomena. Moet of these tables 
were carefully written out in columns with details 
such as the date, the velocities of the Sun and Moon, 
a E E i pri, 
On some tablets we fmd frequently computed 
for several years in advance. The so-called "Pro- 
cedure Texts” give rules for determining an ephemeris 
step by step. The tables are ‘final copies’, omitting 
intermediate steps in the calculations, and some of 
the columns give only the rounded-off values. These 
methods of computing lunar and planetary omens, 
were certainly in use c. 250 B.o. Two slightly differing 
varianta of the lunar theory were in use. One assumed 
the Sun to move with constant velocities on two 
complementary arca of the ecliptic; the other 
assumed a linear zig-zag function for the Sun’a 
velocity as a function of the time. M MO 
amasingly good and could scarcely be improved upon 
with Miren ter mathematics. The determination of 
eclipses tras not 60 successful, since parallax of both 
the Sun and the Moon was completely disregarded. 
The Babylonian procedure shows a remarkably 
abstract attitude and wunhesitatingly introduces 
quantities for purely mathematical convenience on 
the same principle as complex numbers are employed 
in modern mechanics. 

Planetary theory was not developed to the same 
d as that of the Moon. The method of time 
reckoning was independent of the civil calendar and 
was based on & special unit, the one-thirtieth of a 
lunar month, corresponding to the Hindu wihi. The 
use of this unrt implies that the accuracy aimed at 
was leas than that considered necessary m the case 
of the lunar theory. Several different systema were 
used, and interpolation schemes were ingeniously 
devised and skilfully apphed to describe the daily 
motion of the planetae. . 

We derive little of our knowledge of Bebylonian 
astronomy from Greek sources. Plmy mentions the 
existence of astronomical schools at Uruk, Babylon 
and Bippar. Ptolemy refers to liste of ecli dating 
back to 747 3.0, and complains of the in Baby- 
lonia of reliable planetary observationa—a very fair 
estimate of the position. 
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Among units used, it is interesting to find the 
‘barleyoorn’ (the 1/180 part of a larger unit) used for 
the latitude. The degree was the fundamental unit 
for measurement of arc as it was for time. The day 
was divided into six parta, each divided again sexa- 
gesimally. This system was transferred to the gky 
and survives in our modern reckoning of right 
ascension and time. Water clocks were employed in 
connexion with measurements of the daily increase 
or decrease in the length of daylight or night. 

The main incentive for the study of astronomy 
seems to have been the attempt to mtroduce some 
measure of regularity in the intercalations of the 
lunar calendar. Astronomy did not originate in 
astrology as has so often been stated ; but the very 
widespread belief in astrology as the one science 
which gave ingighb into the causes of eventa on earth 
influenced the transmission of astronomical know- 
ny from one nation to another. The technique of 
Hollenistic astrology demanded knowledge of the 
position of the Sun, Moon and planets in the zodiacal 
signs at the moment under consideration, and this 
information was not immediately available from the 
Babylonian ephemerides, of which the elements 
played no part whatever in the praotioe of astrology. 
Magic, number-mysticiam and astrology cam no 
longer be regarded as the guiding forces in Baby- 
lonan science. 

The texts considered in this new publication repre- | 
sent but a amall fraction of the total available, moat 
of which still remain unexamined. Few scholars are 
a8 competent as Prof. Neugebauer to deal with these, 
and perhaps in time he may be able to throw some 
light on the interesting problem of how the methoda 
of computation were arrived a ite possibly in a 
relatively short period, by some Newton or Einstein 
of the day. The three volumes are admirably printed, 
of handy size and include a full bibliography, a useful 
concordance of texte, glossaries and index. 

R. W. Srormv 


BIOLOGY IN SCHOOLS 


The Teaching and,Learning of Biology In Secondary 
Schools, with Special Reference to Grammar 
Schools 

By Prof. L. T. Green. Second, revised edition. Pp. 

ix--248 +6 paa (London: Allman and Son 

(Publishers), Ltd., 1955.) 12s. 6d. net. 


los new edition of Prof. L. T. Green's book is 
timely and useful. The author combines theory ` 
and practice ‘in a akilful manner. Most books on 
science teaching neglect the problems of learning as 
distinct from those of teaching. There is a consider- 
able bulk of research papers on science teaching, and 
these are relatively macocasible to most teachers. 
There 18, as Prof. Green remarks, a curious British 
tradition that objective techniques cannot be applied 
to educational problems. Nevertheless, he has made 
a careful digest of all such work relevant to his book, 
and the documentation is complete. 

Prof. Green writes that the two generally accepted 
points in biology teaching are : first, that the study 
of biological science in schools should ta 
picture of biology as a whole and not consist of two 
quite separate courses of botany and zoology ; 
secondly, that biology should be studied in terms of 
ita general principles and functional aspects. Gener- 
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ally speaking, the universities do not know biology 
as a subject and maintain a rigid distinction between 
its several divisions. This has influenced the work of 
grammar schools and in general has rendered general 
science courses in schools an unsafe preparation for 
the university award and entrance examinations. 
Prof. Green is an enthusiastic and efficient photo 
grepher, and this is reflected in his book. 
useful method of producing visual material, Including 
models and their use in the work of teaching, is dealt 
with in a thorough and ical manner. 
The author has examined the whole field, and while 


he makes a for a wider publio attention to the 
problems of human bio nay , particularly in relation 
to population 


d famnily life, he is 
to show how the oe ee 
formal botany and zoology. There are chapters on 
museums and gardens, agricultural and economic 
botany, sylvioulture, ecology, dissection, evolution, 
physiology and sex education. 

The recent British Association report, “Biological 
Sciences in British Schools”, is an important and 
realistic but rather depressing document, It stresses 
“the ing deterioration in Biology teaching in 
schools”. There are difficulties due to large classes, 
lack of laboratory assistance and teachers inadequate 
both in numbers and ifications. There is also 
the widespread neglect of fleld-work at all levels in 
many schools. The teacher must have an interest in, 
and knowledge of, natural history and an ecological 
'"pproach to the subject. Good biology teaching and, 
indeed, good science teaching in all its branches, are 
more than ever necessary at the present time; and 
the pressing problems concerning the provision of 
adequate human and material facilities for this work 
must be a first priority in national schemes, not only 
in education but in the fleld of economies also. 

The book is not only & safe guide for the young 
teacher but will, in addition, stimulate and encourage 
the practised worker. It is a very valuable oon- 


tribution to a subject of primary importance. 
A . L. Smm 


THE GREAT BARRIER REEF 


The Romance of the Great Barrler Reef 
By Frank Reid. Pp. xiii+191. (Sydney and London : 
Angus and Robertson, Ltd., 1054.) 18s. 


NYONE interested in Australia will be glad to 

have this book, especially if, lke the reviewer, 
he knows the Barrer Reef waters. It is not in any 
sense & scientific work—and for that reason may be 
somewhat out of the ordinary run of books noted in 
Nature. It consists of twenty-six chapters of murder, 
piracy, cannibalism, escapes, ‘blackbirdmg’, wrecks, 
storms, and everything that goes to make the suo- 
cessful adventure book. . The difference is that all 
these incidents are vouched for, and the sum total 
of frighifulness is far worse than any ordinary tale. 
It is, indeed, an example of fact bemg stranger than 
fiction. 

Frank Reid is well known in Australia and he haa 
collected the material m this book very largely from 
people who took part m the adventures, or were at 
any rate very closely concerned with them. The 
earlier eventa are based on historical records, and 
A. W. L. Russell, who waa for some years honorary 
secretary of the Queensland Royal Geographioal 
See M E eee 
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preface, that all the eventa related, fantastic though 
some of them may be, are entirely factual. Many of 
them relate td the islands in Torres Straita—one of 
the most dangerous pieces of water m the world. 
Several others are based on the Palm Islands—now & 


native reserve. 

2 ee eet aisle Gin Boab de bake 
out very clearly indeed the dangers of navigation in 
reef waters. Great oare is always necessary, and it 
is difficult now to appreciate the dangers that Cook 
and his successors overcame in vessels which were 
entirely dependent upon wind and current. Anyone 
who has been to Lizard Island and seen the Ime of 
the outer barrier, the passes, the breakers, and the 
innumerable inner reefs gains a far groater respect, 
for those who sailed the sea before the advent of 
power than can possibly be obtained from reading, 
however vivid the accounts may be. 

To all who now travel in these waters, and especially 
to those who visit them in good weather for & holiday, 
I would recommend this book. Those who gail 
regularly in these waters, and those who have worked 
there scientifically and otherwise, will want to read 
it. I think one or two chapters might be added to a 
further edrtion to include the soientiflo 'romanoe' of 
the reefs. While it may be oommended to all, I 
cannot but think its title should have been ''The 
Tragedy of the Great Barrier Reef”. 

J. A. Sramas 


MECHANICAL PROPERTIES 
OF METALS 


Strength and Resistance of Metals 

By Prof. John M. Leesells. Pp. xiv+450. (New 
York: John Wiley and Sons, Inc.; London: 
Chapman and Hall, Ltd., 1954.) 80s. net. 


HIS book, which is primarily directed to en- 

gineers, covers that fleld, within the purlieus of 
engineering and metallurgy, concerned with the 
resistance of metals to deformation and fracture. 
Here, the theory of elasticity, which eae nly 

ea under the misnomer ‘strength 

materials’, ied Toned n sands: 
ations of ‘plasticity and fracture are essential for a 
complete description of the behaviour which is 
observed in practice. The tenuous understanding of 
these factors at the turn of the century precipitated 
an experimental approach in which such properties 
as hardness and notched-bar value were measured 


‘to assess the suitability of a metal for a particular 


engineering ap tion. In this development little 
regard was to the real meaning of the testa; but 
the metallurgi del glean te templets a tee 
tion of ral nn is implicit in the 
eae eee CPs eect cl dae une psi 
P OER aise esed ga This suspicion 
ding oF port from recent progrees in the under- 
plastic flow and fracture, and the time 

apes Pal gis some of these ideas in 
text-books on ‘mechanical testing’, which too often 
concern themselves almost exclusively with standard- 
ized testing procedure and results. Although the 
efforts of the author of the book under review are & 
"welcome in this direction, it must be admitted 
that he oo have availed himself more fully of 


Tp a o ac a a qup nU the 
literature. ` 
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The observational features of tensile, hardness, 
notched ber, wear, hysteresis and fatigue testing are 
well presented, with a text liberally garnished with 
tablea of ical resulta by way of illustration. 
Fatigue, is clearly close to the author’s heart, 
receives a particularly generous coverage. A com- 
mendable feature is a chapter on the effecta of over- 
strain nee early part of the tensile streas — strain 
- curve, which, although known for at least years, 
seldom finds its way into books of this ee A 
realistic preference for proof stre rather than 
elastic limit permeates the text, along with a recog- 
nition of the importance of hysteresis. Those inter- 
ested to learn more about the neglected factor of 
spurious energy loss in notched-bar testing, to which 
ee deren properly pee bie would do well 

referenoe 1, ich is given on p. 287 for 
a different É P 

The substantial section devoted to i 
resilience calculations, in the chapter S oa 
Mc appeara d ee oot of place in this work, and 
the i ion of notched-bar testa under the’ same 
general heading is misleading in view of the secondary 
importance’ of the rate of deformation here. In the 
interspersed sections of the text on interpretation of 
the tests, the author does not always completely 
to grips with the problems. For example, no mention 
ws made of Tabor’s illuminating, but. admittedly 
approximate, Pepe on of plane stam, plattioity to 
the analysis of hardness test ; and the treatment 
of the yield point in iran and ita associated recovery 
from overstrain would make more convincing reading 
if related to Oottrell’s beaically simple picture of 
solute atom migration. 3 

Briefly, the book, which is handsomely printed and 
illustrated, gives a competent account of the experi- 
mental features of the mechanical properties of 
metals, but the senior and graduate student to whom 
the work is commended in the preface will probably 
find its attempts at interpretation inadequately 


` GEOLOGY OF THE ICE AGE 


Auflage. - . (Stuttgart : 
Ferdinand Enke Verlag, 1954.) 41 D. marks. 
HE study of Pleistocene deposits is often more 
difficult than that of some older rocks because of 
the diversity of facies which is found. In dating 
Pleistocene beds it is therefore safer, where possible, 
to rely on more than one kind of ‘zonal fosil’. In 
the present volume, as in past work, Prof. P. Wald- 
stedt has proved himself to be a believer in this 
principle and shows an admirable aol mie E 
to the problems of the Ice Age. I und from 
a statement at the end of the first chapter that this 
is only the first volume of & more comprehensive 
-work and that & second is to be written dealing with 
separate regions. 
After one introductory en asia Chapters 2-9 are 
tive iology : a full description 
world’s existing ice-sheets, and 
depositional forms, inoludi various kinds of 
moraines, outwash gravels loess, as well as the 
processes of erosion, are discussed as effects of the 
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Pleistocene ice-aheets. Interesting details are also 
given of the work by Milthers and others on the 
erratios carried by the various Baltio glaciers. The 
author’s treatment of these subjects is in harmony 
with his long i in the fleld, and -the illus- 
trations, some of which are exceptionally clear, are 
partly from his own photographs, 

Prof. Woldstedt then turns his attention to fossil 
plants and animals, dealing at some | with the 
interglacial plant beds (Chapter 12) tracing the 
evolution of the flora through the succession from 
the Reuverian up to the Holocene. Pollen di 
are shown for the Cromer Forest Bed, which is oon- 
sidered to be Pre-Hister, also for the Elster—Saale 
and Last Interglacials in Northern and Oentral 
Europe, with detailed descriptions of the forest 
histories.. No attention is paid to the plant remains 
at Hoxne, but now that this site has been freshly 
described by West and Donner, presumably it will 
be included in the f i second volume. 
Exam are also given (Chapter 10) of marine 
in ial deposits. The Eem marine beds of 
Holland and Germany are placed in the Last Inter- 
ee e chien Mon ita in the 

ial; and in Table 1, p. 215, 
the Holstein horizon is correlated with the Tyrrhenian, 
and the Eem with the Monastirian. This table sum- 
marire the author's ideas on long-distance oor- 
relations and em izes & major problem which has 
been evident in his earlier ications, namely, the 
difficulty of fitting in the known glaciations of 
Northern Germany with the four (or five) reoognired 
elsewhere. 

Chapters 18 and 14 then summarize the kinds of 
fossil man and his implements, maintaining that the 
Heidelberg jaw and the earliest Pithecanthropus 
remains belong to the Gunz-Mindel Interglacial, and 
Peking man is placed with the Swanscombe and 
Steinheim fossils in the Mindel-Ries stage. The 
Fontéchevade and Ehringsdorf remains are placed 
with the Neanderthal man in the Last i 
Dating of the Palwolithic implements is convention- 
ally related to the Alpine glacial ence, 

The last three chapters (15-17) are given up to the 
problems of isostatic and eustatic changes of level, 
to a discussion of changes of climate and finally to a 
summary of the theories which have bean formed to 


Fig. 121 on p. 204 represents changes according 
to an ideal which does not entirely agree with the 
facts discovered by Gignoux, Depereb and later 
workers ; for example, the Sicilian stage is placed in 
an in ial episode in spite of the fact that it haa 
& notably cold fauna. Apart from some of these 
details, most interesting climatic reconstructions are 
attempted, one of the most successful showing the 
position of the ice-sheets, tree-lme and temperate 
forests during the Last Glaciation (Fig. 129, p. 320). 
The discussion of the causes of climatic change is 
very detailed. 

The list of references at the end is comprehensive, 
considering the complexity of the subject, but certain 
omissions will perhaps be b right in the next 
volume; the mam work James Geikie, F. W. 
Harmer and Prof. P. G. H. Boswell, for example, 
receives little or no attention. In general, however, 
this book is particularly well indexed and is a moet 
useful and well-balanced introduction to a very 
intricate subject. D. F. W. BApzEN-PowuLL 
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Thunderstorm Electricity 
Edited by Horace R. Byers. Pp. viii+344. (Chicago : 
University of Chicago Pres; London: Oambridge 
University Preas, 1953.) 4655. net. 
HE volume under review is a compendium based 
on contributions to a conference held in Ohicago 
in 1950, some of which have been brought up to date, 
together with a few chapters from other workers. 
The chapters deal in turn with general resulta of 
thunderstorm dynamics, 


ee E As a collection of separate 
contributions, book naturally suffers fram a lack 
of coherence, and as a volume on ‘Thunderstorm 
Electricity" it may be criticixed in that a many 
of the chapters are not directly with that 
subject, but contain d information; for 
example, in the longest chapter, ter 5, by H. 
Weic a mere three pages out of seventy-three 
are concerned with electrical phenomena. 

But every chapter is of considerable interest to 
those whose work is at all connected with thunder- 
storms, though the chapters themselves are uneven 
in content: for example, Cha 8, by L. Koenigs- 
feld, -describes new work, per. more suitable for 
publication in & journal than in such a volume; 
Chapter 8, by R. Gunn, is a useful summary of his 
p ray published work; and Chapter 14, by H. 

orinder, combines a historical survey with an 
account of recent work. 

The volume is attractively produced, and the large 
numbers of and plates are very clear. The 
nature of the volume has made cross-references 
impoamble, but an index would have greatly added 
to its value. J. ALAN OHALMHBS 


Infinite Abellan Groups 
By Irving Kaplansky. (University of Michigan 
Publications in Mathematics—No. 2.) Pp. v--91. 
(Ann Arbor: University of Michigan Press ; London: 
Oxford University Press, 1054.) 16s. net. 
REMARKABLE amount of material has been 
compressed into this monograph. After some ex- 
amples of Abelian groupe, definitions follow, together 
with some properties, of torsion groups and divisible 
groups. Then pure subgroups (Servamszuntergruppe) 
and groups of bounded order are studied, and the 
important notion of height is introduced. This leads 
up to Ulm'a theorem, which, involving both cardinal 
and ordinal numbers, gives a complete classification 
of countable torsion groups. The next part is con- 
cerned with the extension of preceding results to 
modules over principal ideal rings and an &pphoation 
to the theory of linear transformations. Then the 
ring is restricted to a discrete valuation ring E, and 
a study is made of a complete R-module (that is, 
complete in its p-adic kopoo). A partial classi- 
fication of the submodules of a given module is made 
in terms of the characteristic submodules, and the 
account ends with a review of recent literature. 
The material presented is part of a course of 
lectures given in 1950 in the University of i 
Prof. L Kaplansky has a crisp, vivid style, & 
pleasant feature is the interruption of the text at 
Torona pone ee Seca ie ge E 
“What is our goal in ying Abelian groups ?"', or 
"How do we know when we have a satisfactory 
theorem ?”, The general atmosphere of the book is 
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one of freshness and vigour, and the reader has the 
satisfaction of knowing that he is being led right up 
to the edge of our knowledge of a branch of modern 
infinite algebra. L. 8. GODDARD 


Applled X-rays 
By Prof. George L. Olark. Fourth edition. (Inter- 
national Series in Pure and Applied Physica.) Pp. 
ix+848. (London: McGraw- Publishmg Com- 
pany, Ltd., 1955.) 89s. 6d. 
HE previous edition of this book—one of the 
MoGraw-Hill International Seriee—waa published 
thirteen years ago. In that time a great deal of 
development has taken place in the application of 
X-rays to almost all branches of science, and the 
attempt to cover all these applications has produced 
a work that ia generally unsatisfactory. 

Ib must now be accepted that the subject of X-rays 
and their applications is too large to be covered by 
a ade take ger and the present book can only be 
regarded as a rather poor work; ib covers 
instrumentation, radiography, biological applications, 
X-ray diffraction and crystal . The autbor 
seama at his best in the earlier sections, the later 
sections being much too condensed and not dis- 
tinguished by any originality of the point of view. 

The presentation of m of the material seems 
hurried and careless. Several tables are reproduced 
from other works, sometimes without adequate 
explanation, sometimes with mistakes, and some- 
times without acknowledgment. There are numerous 
mis-gpellings of names in the references, and there is 
no author index. Altogether, the book must be 
regarded aa a rather unworthy companion to the 
other members of this important series. Finally, I 
would like to ask why, in general, American books 
are printed on such heavy paper; this one weighs 
3 Ib. and is most uncomfortable to handle for pro- 
longed periods. H. Lipson 


Organic Syntheses—Collectlve Volume 3 

Edited by E. O. Horning. (A Revised edition of 
Annual Volumes 20-20.) Pp. x--890. (New York: 
John Wiley and Sons, Ino. ; London: Chapman and 
Hall, Ltd., 1955.) 120s. net. 


HIS work, begun as an annual publication in 

1921 under the original editorship of Prof. Roger 
Adams, has proved from the first to be a practical 
aid of very high value to students and reeearch 
workers in organic chemistry and biochemistry. It 
ia a thoroughly reliable, accurate and comprehensive 
vade meoum for all who are actively engaged in these 
great and ding fields of science. It was a happy 
thought of the editors to issue & collective volume at 
intervals, and the third volume of this kind includes 
the classified and revised material of annual Vols. 
20-29. 

In all, particulars are here given for the preperation 
of more than three hundred and fifty organic oom- 
pounds and reagents, and there are details of new 
procedures for acenaphthenequinone, aminoecetal, 
a-tetralone, and other substances. References 
have been brought up to date and Imked with 
Ohomical Abstracts in order to facilitate a complete 
search of the literature. The vast amount of material 
in tbe book has been made readily accessible by 
means of indexes of reactions, types of compounds, 
formule, solvents and reagents, and illustrations, in 
addition to a comprehensive general index. Alto- 
gether, this collective volume, like ite two predeoes- 
sors, ia & time-saver of the first order. JoHN Rman 
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PEACEFUL USES OF ATOMIC ENERGY 
CHEMICAL, METALLURGICAL AND GENERAL TECHNOLOGICAL SESSIONS AT GENEVA 
By Da. R. SPENCE, C.B. 


t 


HE economic aspects and je dea iga of 
nuclear power reactors naturally provi the 
main theme for the recent Conference on the Peaceful 
Uses of Atomic Energy held in Geneva; the sup- 
porting sciences and technologies were, however, 
adequately represented in parallel seasions which 
commenced on August 11 and finished on August 20. 
The A Sessions were mainly devoted to physics and 
.reaotor engineering; raw materials, i ; 
chemical technology, metallurgy and waste disposal 
problems were discuased in the B Sessions, while the 
O Beeniong were concerned with medical and biological 
problems and with applications of radioisotopes. 

Until quite recently, it would not have been 
possible to hold useful international discussions on 
some of these topica, but the situation has changed 
go rapidly during the past few months that the 
United States, Great Britain and Canada have been 
able to release a very substantial amount of technical 
information. The complete succeas of the Conference 
was assured when ib became known that there 
would be important contributions from the U.8.8.R. 
Undoubtedly, the mass of information, in 
practioally all fields, was supplied by the United 
States, and many very comprehensive survey papers 
were included. There were about as many Russian 
contributions as British, but they were not go evenly 
spread; for example, there were no Russian papers 
on chemical processing or on waste disposal. tri- 
butions from other nations were sufficiently numerous 
and sufficiently important to give the Conference a 
truly international flavour. 

One of the most valuable papers in the B Sessions, 
and ‘perhaps one of the most important in the whole 
Conference, was that given by Mr. Jease Johnson, 
head of the Raw Materials Division of the U.S. 
Atomic Commission. He estimated that at 
least one million tons of urantum can be extracted at 
a reasonable price and that much more ia obtainable. 
This means that there will be no shortage af uranium 
even for substantial natural uranium power schemes 
such as that recently announced by Great Britain. 
In the Russian exhibit there was & particularly fine 
display of uranium minerals, and the paper. by 
H. Sankhoff on location of ore bodies by radio- 
chemical analysis of ground waters was specially 
interesting. as no other country appears to have used 
this method systematically. 

There were very detailed American papers on the 
production of heavy water, on the production of the 
atomic energy metals and on graphite, together with 
important contributions from  Britein, Oanada, 
France and the U.8.8.R. Theee papers, and the 
discussions which followed them, will allow those 
countries which hope to mitiate an atomic energy 

of their own to make an iation of 
the feasibility of producing some of the necessary 
materials themselves. It was made olear in some of 
the economic discussions in the plenary seasions that 
the factors which the so-called under-developed 
countries would take into consideration in making 
their appreciations might be quite different from those 


ruling in the case of the technically advanced coun- 
tries. Countries with local supplies of one or other 
of the neceasary raw materiala may not be deterred 
by purely economic considerations, therefore, from 
setting up their own factories or refineries. 

The situation as regards the chemical processing of 
irradiated reactor fuel seams to be rather different. 
In epite of the fact that the chemical ing plant 
is an eeeential-oomponent in the industrial atomic 
power oomplex, and that the information released 
at the erence was exceptionally complete, the 
discussion in the sessions dealing with this subject 
was restricted to the specialists, mainly those coming 
from the United States and Britain. This may have 
been due to the fact tHat the p ing seasiona were 
held on the penultimate day of the Conference, by 
which time delegates were visibly tiring; but it was 
more probably due to a general acoeptance of the 
likelihood that such planta will have to be designed, 
built and perhaps operated by organizations within 
the technically advanced countries. . 

The sessions on waste di were most instruc- 
tive, although here again the bulk of the information 
was provided by the United States and Britain. It 
was particularly interesting to hear an &coount of the 
elaborate’ storage system for highly active liquors 
which has been installed at the great Hanford works 
in the United States. Several speakers emphasized 
that the scale and cost of the highly active storage 
and disposal facilities are very greatly dependent on 
the nature of the reactor and chemical plant with 
which these facilities are associated. On the other 
hand, it was admitted that even some of the more 
elaborate systems would add only a small percentage 
to the cost of power generated. The real problem 
is the danger and embarrassment which would arise 
if there should be any accidental spread of these 
highly active liquids. There seamed to be general 
agreement on the policy to be adopted in & nuclear 
power scheme, , concentration, separation of 
caaium-137 and strontium-90 and storage of the less 
dangerous residue for ten to fifteen years with 
ultimate burial or discharge to sea, perhapa after 
extracting same of the more useful isotopes. 

In contrast to the chemical processing and waste 
disposal seasions, there were notable Russian contri- 
butions in those seasions dealing with laboratory 
facilities for handling highly radioactive materials 
and with the effects of radiation on materials. While 
nothing was disclosed which was outstandingly new, 
it was evident that the Russian laboratories are well 
equipped in this respect and that much useful work is 
going on there. Similarly, in the flelds of inorganic 
chemistry and radiochemistry and in analytical 
chemistry, it was quite evident that Russian scientists 
are well advanced. They reported, for example, 
interesting work on elements such as ruthenium, 
americium and technetium, and a new application of 
the isotope dilution technique to the emission spec- 
troscopic method of isotopic analysis. Very fine 
review papers were presented in most of these 
seagions by American authors and there were also 
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*certain outstanding contributions from the United 
Kingdom, notably the peper on the chemistry of 
ruthenium, which was far in advance of any otber 
work on this elament reported at the Oonferance. 
The Barker square-wave polarograph, which was 
shown in the United Kingdom exhibit at the Palais 
des Nations, dlso attracted considerable attention from 
analytical chemista as a new and original mstrument 
of great potentiality. 

The two exhibitions, one in the Palais des Nations 
and the other in the Salle des Expositions in Geneva, 
were both extremely good. The United Kingdom 
-sections in particular received universal praise, which 
the hard-working organizers thoroughly deserved. 
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For chemists and metallurgists as well aa for engin- 
eers and physicists, the Conference was & ous 
success. To discuss matters which have been kept 
secret for so long, in the free atmosphere of an 
international conference, was an exhilarating experi- 
enos, and to establish personal connexions with other 
scientists who have been in the same fleld 
was extraordinarily beneficial. Possibly after more 
sober appraisal, it may be found that the value of the 
Oonference to the United States, Canada and Great 
Britain lies mainly m such intangible benefits as 
those just mentioned; but there can be no doubt 
that for the world at large the gain was a great 
one. 


GOUGH ISLAND SCIENTIFIC SURVEY 


By J. B. HEANEY 
Organizer 


N eight-man expedition, most of whose members 
i aro graduates of Oxford or Cambridge, left the 
United Kingdom at the end of August to carry out 
a six-month scientific oration of Gough Island. 
The island is one of the few high peaks of the Mid- 
Atlantic Ridge that pierce the ocean surface, and 
lios some 260 miles ‘south-south-east of the three 
islands of the Tristan da Cunha group ; it is a remote 
outpost of the Commonwealth, 1,500 miles from the 
Cape of Good Hope, and in the path of the ‘Roaring 
Forties’, which, by all accounta, give it an unfriendly 
climate with frequent ferocious storms and often 
cold, damp and foggy weather. 

The conception and organization of the Gough 
Island Scientific Survey were mme, but, due to 
medical advice, I cannot take part m the fleld-work, 
and the leadership of the party has been handed over 
to Mr. Robert Chambers. The expedition is actively 
supported by the Royal Geographical Society, the 
Scott Polar Research Institute, the Mount Everest 
Foundation, and many other bodies and scientific 
metitutions in Great Britain. 

Uninhabited by man, Gough Island is a precipitous 
massa of volcanic rock rising to nearly 3,000 ft.; ib 
measures about eight miles four, and from its 
western storm-beaten beaches tower to 1,000 ft. 
Mountaineering techniques will be employed to 
enable the party to travel freely over the area. 

The island has been described as a ‘naturalist’s 
paradise’; and is the only remaining sub-antarctic 
island which has not been thoroughly investigated. 
It has a luscious vegetation of small stunted trees, 
tree-ferns, tussock grass and mosses, and a rich bird 
life. Ib is the home of a unique species of flightless 
rail which has lost the use of ite wings through pro- 
ceases of natural selection ; same of the insecta will 
probably show the same degeneration. Large num- 
bers of- albetroeses and rockhopper penguins nest ‘on 
Gough Island, and every year an increasing number of 
fur seals and elephant seals haul out to breed on the 
beaches. These animals were exterminated from the 
island by the depredations of the sealers during the 
par century, and since their exploitation became 

the island has been visited on very few 
occasions. In 1904 the expedition ship Scotia called, 
homeward bound from the Antarctic, and small 
collections were made on the island on one day, and 
again in 1922 members\of Shackleton’s last expedition 


from the Quest spent four days ashore. Present 
knowledge of the island’s geology and natural history 
ig chiefly based on collections made on these two: 
occasions, and also on those made by a Norwegian. 
who t a few hours ashore in 1934. That a detailed. 
scientific investigation of Gough Island is eminently 
worth while is indicated in an article by Prof. R. N. 
Rudmoee Brown, of the Scotia's party, when he 
wrote, ‘No doubt looked at from an impartial stand- 
point, Gough Island is but & relatively insigniflcant 
rock in mid-ocean, but ite very isolation es it of 
great interest. It may throw light on some former 
continuity of land in the Southern Hemisphere, and 
it cannot fail to elucidate various problems of bio- 
logical distribution when its fauna and flora have 
been thoroughly investigated. It is for these 
"reasons that its further exploration is so much to be 
desired”. 

The members of the expedition, with the quali- 
fications and ages, are listed below: R. J 
Chambers (leader, surveyor), 28; J. P. Hall (camera- 
man), 82; M. W. H (zoologist), 24; R. W.- 
Le Maitre (geologist), 21; P. J. Mullook (radio 
operator), 22; J. J. van der Merwe cig Page kn 
20; M. K. Swales (zoologist), 24; N. M. Wace 
(botanist), 26. Wan der Merwe is a South African 
Government meteorologist. 

Gough Island lies in the path of weather a: - 
ing South Africa, and one of the tasks of the 

will be to transmit reports five times a 
day to the Weather Bureau, Pretoria. By compering 


simultaneous from Gough and from the 
station on Tristan, it should be to 
orient , and to fix more correctly centres 


of passing depreasions so that their trme of arrival in 
the Union may be forecast more accurately. Dr. 
T. E. Schumann, director of the South African 
Weather Bureau, is sponsoring the programme for 
synoptic reporte, and welcomes this opportunity of 
testing the value of Gough Island as a t 
meteorological station. Some research also be 
carried out on the air currente and local clouds 
formed aróund the island, which behaves as a small 
land mass in the path of a steady wind. 
The main emphasis of the field-work will be on 
various biological programmes. First and foremost, 
these will consist of making th collections on 
the island; it is to be expected that there will be 
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several new to science. A icular study 
will be made of the ecol of the flightless rail, and 
of the other land Bind hening. The populations 
of the fur and elephant seals will be assessed for the 
possible future exploitation of the two species. 

The invertebrate fauna of Island is almost 
campletely unknown. The isolation of the island, 

the- diversity of its terrai and vegetation, and ite 
7 tive freedom from human interference, will 
make a faunistio survey especially in . Ib is 
hoped to use the main plant associations as unita 
tn this gares. elihough a study will be made df the 
fauna of particular habitats such as streams, caves, 
beach debris and bird nesting colonies. 

The botanist will make a study of the dispersal 
mechanisms and agents that have brought about the 
distribution of some of the more interesting plante ; 
ho will also investigate systems of reproduction in a 


t 


CEREBRAL 


JOINT meeting of Section I (Physiology) and 
‘Bection J (Psychology) of the Britiah Association 
on September 2 at Bristol took the form of a sym- 
posium on cerebral activity. Without being re- 
stricted to a particular theoretical issue or to data 
obtained from a particular discipline, this symposium, 
provided common ground for workers from a number 
of different fields of inquiry relating to the problems 
of cerebral mechanisms. The topic chosen by the 
organizers of the symposium may fairly be said to 
‘be one where interdependence of different scientific 
disciplines ia becoming increasingly apparent, and the 
pe et A uel y 
me eun ond 
with an account by 


Deo. 0. G. RI TOI a LA 
facta of nerve structure and function with which 
any theory of cerebral activity must come to terms. 
Reviewing the progress in neurophysiology since 
the discovery late in the nineteenth oentury that the 
nervous system ia built up of independent nerve cells, 
Dr. Phillips described the function of nerve cella in 
quus inwards along the dendrites 
p ed t duced 
to other nerve oell bodies or their dendrites, or to 
muscled. Dr. Phillips cited the evidence for a 
voltage gradient across the plasma membrane of the 
cell body and ite processes and (without 
himself to a particular theory of neurohum 
transmission) outlined the sequence of eventa whereby 
signale arriving at the terminals which 
are applied to the dendrites and cell bodies of other 
nerve cells result in the secretion of chemical trans- 
mitter substances which serve either to inorease or 
to decrease this voltage gradient. The excitatory or 
inhibitory effect of these terminals was discussed in 
relation to the oritical potential difference which 
determines the firing of a self-propagating nervous 


as ae 
. Phillips emphasized that, in considering the 
nerve cell as a mit in an information system (for 
le, as & relay), the complexity of this unit’s 
fanothon must nob be overlooked. Although the 
firing, or non-ftring of a nervous impulse in accordance 
with a oertain critical voltage difference across the 
cae? unir pee agi 
end result of 
uc day EM 
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few plante. Pollen analyses of peat samples and. 


their radiocarbon dating will give some indication of 
the history of plant-life on the island. 
The petrological examination of the lavas of Gough 
ee ee E E T 
Dia eee block of ‘continental’ origin has 
in the crater of Tristan, and there are 
us with similar ‘continental’ affinities on St. 
Helena and Ascension ; it is hoped that the rocks of 
‘Gough will provide further hints about the nature of 
the Atlantio floor. , 
re a ie ee 
m n AT e IU rre 
and individual members -will work on own lineg 
of research. Papers will be published in various 
scientific journals, and in addition it is hoped to 


collect and lish all the resulta in a series of 
. papers under name of the expedition. 
ACTIVITY 


hundreds of dendritic contacta. The cell "may be 
pe oe eae may be 
iamed off” over a range of about twenty millivolta, 
by preponderating inhibitory action". On one hand, 
there is variability in the amount of further excitation 
needed if the cell is to fire at all; on the other, 
given adequate excitation, the frequency of firing is 
variable over a wide range. 

Dr. Phillips then turned to the question of the 
organization of particular types of cerebral activity, 
and mentioned that itive activity may cause-an 
enduring facilitation of trenamiegion from cell to ocell. 
In suggesting that such changes could conceivably 
ea fairly definite pathways on an originally 

system of interoonnexions, he was careful to 
point out that icular patterns of activity occurring 
in & more or eas Testricted brain ion might very 
well engage different ions brain cells on 
different occasions, that Quo n a eat 
unvarying anatomical substrate for particular Darundlar typ 
Md dnd ML In fact, alth certain. reflex 

ys can be traced and alth there is some 
pwede Chae Genie oin in a few well- 
marked tracta within the cen nervous system, the 
nervous events which subserve such functions’ as 
speech and skilled movement cannot at present be 
traced in detail. 

Dr. W. Grey Walter (Burden Neurological Institute, 
Bristol) gave an account of some of his investigations 
into the funotion of the electrical 
of the brain. He suggested that this activity has an 
‘administrative’ function in cerebral organization 
and, more y, that this activity is oon- 
cerned with distribution in the brain of informa- 


„tion derived from the sense organs and that this is 


best considered as o on & statistical basis. 
He also mamtained that this spontaneous activity is 
related to temperament and social behaviour. 
- After the inadequacy of the tools which 
available for the study of cerebral mechaniams, 
Dr. Grey Walter pointed out that useful informa- 
tion can nevertheless be gleaned provided that the 
information extracted by one’s recording instruments 
bears recognisable relation to the end result of the 
fonction under investigation. He suggested, for 
example, that the conventional voltage- against time 
record is , and that analysis 
yields more meaningfal information. He illustrated 
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this point by referring to the electrical changes which 


occur in the brain word association procedures 
and during problem i 
Another e which Dr. Grey Walter believes 


ue is the graphio representation of 
electrical from various of the brain. 


A cluster of cathode-ray tubes with revolving time- 
b PI ity modulation) can assist in the analysis 
of the electrical activity of the brain as a whole, since 
it is then possible to trace functional relationships 


between different brain areas. Thus Dr. Grey 


Walter claimed that this technique shows that the 
alpha rhythm of the brain is not a simultaneous 
en firing throughout the brain, but that 
instead the al Ape T Da eae 
paris of ihe soak is completely in phase. Similarly, 
d dus nalis fakin Wah ( when the time relations 
Sf tie ADORA Eas SI Ete (o the PRACE of the 
stimulus) is reflected in a 
parta of the visual display of the a 
pettern may appear in a unitary fashion in a parti- 
cular part of the cortex (for example, the occipital 
ri nce sera down into com with 
these components distributed to different parts of the 
brain, or may even be conserved (in the temporal 
region) for a period as long as 10 or 20 seo. after the 
cessation of stimulus. The cerebral 
of visual stimulation as measured with this 
show habituation effects with prolonged stimulation 
and also dishabituation when subjective monotony 
is relieved by the introduction of a reward. 

Dr. Grey Walter carried interpretation a step 
further when he olaimed that ple with similar 
pasara of elostasal acia of ihe lapis ted fo 
have temperamental affinity and are well fitted for 


social co ion with each other. 
Dr. D Mackay (King’s Ooll London) dis- 
cussed same of the theoretical pre eroa GF caroheal 


organization. He pointed out hee the fault with the 
kind of analogy which com the brain to known 
mechanical or electronic is that it is too 
restricted, and he stressed the necessity for a more 
besio and general language. This, he urged, could 
first most properly be employed to describe what the 
brain does before attention is turned to the problem 
of how it doee it. He that, given adequate 
definition of what the brain does, one could proceed 
to consider various possible alternatives as to the 
mechaniam involved and then refer back to the 
known facta of neurophysiology for guidance as to 
which of the postulated mechanisms occurs in the 
brain. The theory of information and control which 
has arisen from recent developments In communica- 
tions and automatic control systems is framed in 
terms which, Dr. Mackay suggested, are of sufficient 
generality to meet the requirements he had referred 
to. This basic termmology, he maintained, could be 
applied to both physiological and peychological data, 
possessed a reasonable chance of surviving changes in 
engineering fashion, and lent itself i ly well 
to a theory concerned with unita with a controllable 
hie E on signals (as described by 


Dr. aes raised two important issues which 
would necemarily have to govern any theoretical 
model of cerebral o ion: first, such a model 
would need to be -organizing ; secondly, it would 
need to be able to take advantage of the redundancy 
of information which is implicit in & stable environ- 
ment. It would thus be necessary to work out the 
general principles upon which such a system as the 


with the o 
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brain would have to function if it is to take ad 

of the statistical regularities of the world with which 
it has to deal. Similarly,-Dr. Mackay argued, the 
question of the time which such & system would 
require in order -to adjust itself to these 

is & crucial one. Thus there is no possibility of a 
model of restricted size which could make the neces- 
sary adjustments by simple trial, error and success 
in relation to each alternative with which ib is con- 
fronted. A le which would be more consistent 
facts of behaviour, Dr. Mackay 
contended, is one where the starts with ‘the 
a so that tho process of 

-development becomes one where the probability 
of any particular event occurring would be reduced 
rather than increased. during the period of organiza- 
tion. Dr. Mackay’s suggestion is thus nearer to 
Ooghill’s theory of differentiation through maturation 
than to learning m terms of conditioning or simple 
trial-and-error learning. Finally, Dr. Mackay sug- 
gested that each a modal might nd ita firat applio- 
tion and ite firat test in ion to the effects of 
brain injuries, since the types of breakdown which 
might oocur with any particular model should be 

le. 

Mr. M. F. Piercy (Bristol) discussed behavioural 
studies of cerebral dysfunction. He pointed out that 
the behaviour of a normal organism in a normal 
environment gives very little clue as to the changed 
behaviour which may result fram Pora inter- 
ference with cerebral function. Similarly, this 
inn e polit aby aE cn tis Dass ol 
present neuro-physiological aang dd This situa- 
tion, he suggested, provides 4 one Tór 
studies which may eventually modify bo 
logical and physiological theories. 

As an example of studies taking their cue from 
clinical neurology, he cited work on the incidence of 
aphasia in relation to cerebral dominance. Although, 
in right-handed patients, aphasia occurs almost 
exclustvely in association with lesions of the left 

nevertheless left-handed patients may 
sustain an aphasia as a result of a lesion of either 
hemisphere. There is however, he maintained, 
evidence to suggest that aphasia is often leas severe 
and more transient in left-handed people. In 
distinction to this evidence, Mr. Piercy referred to a 
study of paroxysmal dysphasia (with which he had 
been concerned). This showed that paroxysmal 
aphasia occurring in association with a short-lived 
unilateral cerebral disturbance wes more frequent m 
left-handed than in right-handed patients, i 
of the side of the focal cerebral disturbance. It may 
be, be argued, that if a function ia more diffusely 
organized with respect to cerebral anatomy (for 
example, language im left-handers), not only is 
Teebitubion of function more easily achieved when the 


-disturbance is chronic, but also that function is more 


liable to disruption in the face of acute interference. 
Oonversely, in the case of a function being organized 
within a more restricted cerebral area (for example, 
in right-handers), Mr. Piercy suggested that 
the function might be more resistant to acute inter- 
ference (such as paroxyamal) but leas capable of 
recovery when breakdown occurs in association with 
a chronic lesion. This, he said, was a tentative 
theoretical position which should be amenable to 
tal verification or disproof. 
Mr. Piercy then directed attention to studies which 
uced anomalous behaviour without direct inter- 
erence. with cerebral function. Thus, if a person’sa 
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voice is recorded and played beck to him through 
earphones with a delay of about half a second, groes 
disturbances of speech are liable to occur. Thees 
disturbances are not unlike those occurring in some 
forms of dysphasia. Similarly, a recent study 
carried out in Oanada has shown ‘that if sensory 
stimulation is reduced to a minimum for a period of 
hours or days, & human subject may experiance 
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hallucinations and feelings of unreality which closely 
resemble those occurring under the influence of 
hallucinogenic drugs. Similar symptomatology from 
radically different experimental procedures may or 
may not mean that a common cerebral mechanism is 
disturbed; but such oonverging lines of evidence 
should, he urged, at least provide strong stimulus for 
further research. MALOOLM Preroy 


PROGRESS OF CANCER RESEARCH 


s poss annual report of the British Empire Cancer 
Campaign has now expanded in its 1955 edition* 
to more than 500 pages; consequently, this short 
review can only deal with a very limited number of 
the researches financed and i by the Oam- 

i The investigations to 
divided into three main groupings, namely, those 
concerned with carcinogenesis and’ other. studies of 
that kind, clinico-pathology, and radiology. 

In the editorial summary to the report there is a 
statement which says that “steady progres oon- 
tinues in our understanding of the manner in which 
canoer-produoing substances aot". Unfortunately, 
this happy thought verges on the over-optimistic. 

Work on the fashionable cancer problem, the lung 
canoer — cigarette smoking relationship, continues at 
& number’ of centres. One of the main difficulties, 
from the experimentalist's point of view, is to 
find some tissue which has the same sensitivity 
as human lung and upon which the carcinogens 
preii I Sigarette umdko Could bo. tested: Sir 

est Konnaway and oo-workers have found 8: 4- 
Pa prema anthrecens, pyrene and acenaphthylene 
in the condensate from tobacco Eris, and the 
game compounds have also been detected in smoke 


genic power of tobacco condensates upon the skin of 
the mouse, but neither the species nor the tiasue 
concerned in these experimenis is of practical im- 
portance. Human tissue can be used thus only in 
tissue culture. Dr. Honor B. Fell, of the Strangeways 
Research Laboratory, Cambridge, has kindly allowed 
Dr. Ilse Lasnitzki to investigate this matter. Li 

tissue obtained from an early human foetus, add 
therefore sterile, was found to grow well in culture 
without replacement of epithelium by fibroblasts. 

"Buch cultures are being exposed to 3: 4-benz- 
pyrene, and to various fractions of tobacco oon- 
densates, in order to learn whether the nuclear 
changes known to be produced by carcinogens in 
other tissues can be induced in this instance 
also.” 

M. H. Salaman and collaborators have reported 
interesting developments in the study of the two 
stages of carcinogenesis (‘inrtiation’ and ‘promotion’). 
They find that pre-treatment of mouse skin with 
urethane (initiation), followed by promotion with 
croton oil, yields skin tumours ; however, urethane, 
although & highly potent carcmogen for mouse lung, 
does not induce cancer in mouse skin when applied 


* British Bm: Cancer Campaign. Thirty-second Annual Report 
covering the your 1084. Pp. xxi--581. (London: British Empire 


alone. It has now been found that for the initiation 
stage in mouse skin not only urethane but TEM 
(trisethyleneimino-8-triasine) or 1: 2-benzanthracene 
or B-propiolaotone are also effective. The promoter, 
too (croton oil), oan be replaced by iodoacetic acid or 
by chl one. l 

The search for chemotherapeutic drugs for cancer 
is undergoing an interesting c ; lees emphaais 
is now being placed on the peutic results 
achieved, and more and more on the synthesis and 

ion of the drugs and the mechanism of 
their cytotoxic action from points of view of 
cytology and physical chemistry. 

Dr. Percy in a study of the influence of 
social factors on the incidence of breast cancer in 
women, states : Y 

“The figures suggest that when marriage is delayed 
the risk of breast cancer is increased, whatever the 
number of children borne, except in the group 
married about 80 with long duration of married life ; 
or, otherwise that high fertility has a 

tective effect provided that marriage has not been - 

yed too long. 

“In due course larger numbers will be available to 
establish this but taking account also of the remark- 
ably low breast cancer ratos in Japan where fertility 
has been high and breast feeding usually very pro- 
longed, sufficient justification has been found for an 
attempt to seék answers to the following questions : 

"(1) Does the mortality excess associated with 
zero and low fertility indicate simply a greater fre- 
quency of breast canoer, or is there also a greater 
robebility of high malignancy when cancer occurs 
i.e. higher fatality without higher i ion rates) ? 

"(3) Is- short duration of breast i more. 
important than few oonfinements in producing the 
excess ?" 

There are no surprises in the fleld of morbid 
anatomy this"yeer. It is good to learn that Bloom’s 
series of cancers of the breast approaches the thousand 
mark, and that its full statistical analysis is being 
undertaken. The extraordinary statistical difficulties 
which bristle about every attempt to asseas the effects 
of different forme of treatment of this disease, and 
the effect of varying histology, can only be solved 
by study of really large and uniformly recorded 
series such as we can hope for in this case. D. H. 
Patey and A. O. Thaokray provide a much-needed 
study of the whole gland resected in cases of id 
tumour: in none of their cases (save their only 
adenolymphoma) was there any evidence whatevér 
of multicentric origm—a most important point to be 
settled in regard to treatment. It is, however, dis- 
appointing to find they have used only ten cases. 

The review of the tumours of childhood from the 
Hospital for Siok Children at Great Ormond Street, 
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London, continues. There is a valuable collection of 
sixteen cases, seen Over & iod of thirby years, of 
Letterer—Biwe's disease, — Schuller — Ohristian 
disease, and eosinophilic granuloma of bone, which 
demonstrates well the point that all three conditions 
are examples of a single entity. They range from 
solitary cured granuloma in older children to rapidly 
fatal, widely disseminated disease in the infant; but 
prognosis in these cases seems to be better than is 
generally supposed. Four cases with solitary leaions 
were cured by local measures: of six with multiple 
lesions confined to bone, three are cured and none 
has died. Even in the disseminated disease there have 
been two complete cures. 

There is also a review from the same source of 
neuroblastoma, the commonest tumour (except 
leukemia) seen at this hospital. They are of especial 
interest as a base-line for the study of the effects of 
vitamin B,, on the tumour, first mentioned in last 
` year’s report. Of ninety-four cases collected, seventy- 
seven are known to have died, and there have been 
only two spontaneous regressions. Only twenty cases 
were regarded as suitable for treatment by surgery 
or radiotherapy, and of these seven survived more 
than two years. Nineteen cases in all have now been 
treated with vitamin B,,. All were unsuitable for 
radical conventional treatment, though some have 
hed i lete surgical or radiation therapy in 
addition to the B,, Substantial response seams to 
have been obtained in about half the cases. There 
has so far been only one really unéxceptionable cure, 
lasting 44 years. Two other survivors beyond two 
years have recurrences ; but several other cases whose 
follow-up period does not yet justify their being 
called cures have shown most gratifying immediate 
responses. It must still be a matter of very great 
doubt whether we have m B,, & means of cure of 
neuroblastoma ; but it seams probable that we have 
a means of relief at least as effective as, say, the 
nitrogen mustards in chronio leukemia. In any 
event, the observation throws open a new window in 
tumour chemotherapy. 

Prof. H. N. Green, who is now director of experi- 
mental cancer research in the University of Leeds, 
has combined his interests in parcinogenesis and 
shock metabolism into a theory of carcinogenesis 
which has at least the merit of directing attention to 
some unfamiliar facts. Briefly, his main chain of 
reasoning is this. Many, perhaps all, chemical cer- 
cinogens have an inhibitory effect on the take of 
transplanted tumours. Some fractions of tar which 
are not carcinogenic share this inhibitory action with 
the carcinogens. Ce ee 
some of these extracts.) Use of these non-oarcinogens 
has made it possible to show that the inhibitory 
action on transplanted tumours is a relativel pede 
one, not due to any general ion of the 'g 
health ; it has also been shown that there is inhibition 
of the primary induction of tumours by the carcino- 
gens. The inhibitory action is antagonized by agents, 
such as cortisone, which depreas the immunity to 
transplanted homologous tissues. These, and other 
arguments, lead to two hypotheses, of which the 
first may be readily as possibly true—that 
the tumour-inhibitory action of i and non- 
vanihodena alike ds die to. a amui oa Of the 
homotransplant immunity reaction. Given this, 
Prof. Green assumes that the action of these agents 
must be on the antigenic structure of the cell, and 
proposes in his second and major hypothesis the 
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view that the easential action of & carcinogen on 
a ocell consists in the alteration of ita antigenic 
structure so that it loses its individuality and be- 
comes antigenically neutral. That loss of antiganic 
specificity is an important characteristic of some 
tumour cella—of all transplantable tumours, in fact— 
is a proposition that few, would deny; that it is & 
fundamental characteristic of all tumours is harder 
to accept. But the hypothesis is at least fruitful of 
experiments. 

There is a tantalizingly brief reference to work in 
the cytogenetics at Manchester on the 
gex chromosomes in lanted tumours in Microtus, 

ing that the host contributes chromosomes to 
the tumour oell, of which one hopes to hear more in 
the future. ` 

Ia e o a e E aos ee 
research treatment grows wider and more diverse 
year by year. Basio physical studies continue, and 
from them are developed new methods of instru- 
mentation and measurement. The use of radioactive 
isotopes is now an everyday matter in a very large 
number of departments; but work is still going on, 
and is needed, on increasing the sensitivity and scope 
of present-day methods of measurement. The oon- 
struction of automatic devices for the measurement 
and localization of radioactive material within the 
human body and on chromatograms 1s reported 
from several centres, and the co-operation of the 
physicist is being sought more and more by his 
colleagues in their biochemical and biophysical 
investigations, as well as in the more accustomed 
r&diotherapeutio uses of radiation. 

The commercial development of equipment capable 
of producing beams of radiation of 1 MeV. and ter 
has necessitated increased study of the iation 
effects ing at these levels, and also the pro- 
duction of methods of measurement more suitable 
for these energies. A calorimetric method of dosi- 
metry seams to offer a very good alternative to the 
more standard ionization methods for beams of 
X-rays of quanta 8 MeV. and greater. The use of a 
1,000-curie source of cobalt-60 has also led to the 
study of the dose distribution obtained in the beam, 
and consideration of the best use of the beam for 
radiotherapy. 

With the increasing use of radioactive materials, 
and wider range of radiations now in current use, 
the study of health physics achieves greater promin- 
ence each year. In this report, as well as the more 
usually considered radiation hazards, studies are 
reported on the possibility of the protection of 
bronchitis and asthmatics against ‘amog’, both 
indoors and out. 

At the game centre the radon oontent of the atmo- 
sphere under conditions of fog or excessive smoke is 
being measured with the aid of specially built 
apparatus which permite the measurement of small 
amounts of radioactive . 

The effect of whole-body radiation is being studied 
at a number of centres with particular reference to 
protective materials and to the result of partial 
shieldi The use of iron-50 as an indicator of the 
effect of various dosage-levels on the erythropoietic 

and also of the effect of changes in dosage- 
rate and of the comparative effect of X- and neutron- 
irradiation, conunues. This should be of considerable 
value in assessing the total amount of whole radiation 
received either by design, after radiotherapy, or by 
chance after an occupetional accident or thermo- 
nnuolear explosion. 
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JAMES PARKINSON (1755-1824) 
By JOAN M. EYLES 


E edens of Pex eine o dincdao, or paralysis 
agitans, is sufficiently high for most people to 
know something of its nature, or at least to bave 
heard of it. Yet the story of the life and activities 


of the man who gave this crippling disease his name- 


is nob widely known, and it may surprise man: to 
learn that in his day he attained distinotion, not only 
as a physician, but also as a geologist and as a 
social reformer. 

On September 17, an inscribed marble tablet was 
unveiled in St. Leonard's Church, Shoreditch, to 
commemorate the memory of “James Parkinson, of 
Hoxton, Surgeon and Apothecary”. A short service 
preceded the ceremony, and the Rev. Meredith 
Davies, in an address to the congregation, described 
Parkinson’s close association with the perish and his 
wide humanitarian interests. Hoe also mentioned the 
“untiring efforts and tenacity” of Dr. A. D. Morris, 
formerly medical superintendent of St. Leonard's 
Hospital, who for a number of years had not only 
interested himself in Parkinson, but also bad been 
instrumental in inspiring local interest in thia remark- 
able man. 

The tablet, the funds for which had been provided 
by the generous efforta of the m staff of St. 
Leonard's Hospital, was then unve by Dr. 
Morris, who pointed out that ib commemorated 


Parkinson's geological as well as his medical 
achievements. those present in the church 
were two direct descen. of Parkinson, Dr. Robert 


Tringham and Mr. Herman Saunders, while local 
interest was marked by the presence of the Mayor 
of Shoreditch. Members of the medical profession 
who attended the ceremony included Sir Zachary 
Cope, president of the History of Medicme Section 
of the Royal Society of Medicine, Mr. Macdonald 
Oritahley, Sir Allen Deley, Dr. Donald Hunter, 
Mr. T. B. Layton and Mr. A. Dickson Wright. 
After the service Miss Bell, matron of 8t. Leonard’s 
Hospital, and her staff entertained the visitors to tea 
at the hospital, where interested glanoes were directed 
to the plaque recording the fact that Nurse Edith 
Cavell had onoe been assistant matron there. 

Earlier in the week Parkinson’s name had been 
to the fore at the meeting of the Second International 
Congress of Neuropathologists, held at the Royal 
College of Surgeons of England during September 
12-17. The president of the Dr. J. G. 
Greenfield, sefired to him in his 9 address on 
‘Historical Landmarks in the Pathology of Involun- 
tary Movement", and several papers read d 
the week were concerned with Parkinsoniam 
Parkinson's disease. Very appropriately, as 1955 
is the bi-centenary of Parkinson's birth, an exhibition 
was arranged at the College by the librarian and 
Dr. Morris to illustrate the many faoeta of Parkinson's 
life. A portrait, however, could not be discovered, 
and one is still being sought. 

James Parkinson was born in Hoxton on April 11, 
ii and t all his life in the parish. The son of 

e himself qualified in 1784, and in 1785 

attended. the surgical lectures of Jobn Hunter, and 
took full notes in shorthand. Many years later theese 
"were transcribed and published by Parkinsan’s son, 
James Keys Parkinson, who was also & surgeon. 


Little ia known of Parkinson's early life, ex 
that as a pacifist and political reformer he was 
author of many pamphlets written either anony- 
mously under the peeudonym of “Old Hubert", 
including “Revolutions without Bloodshed; or 
Reformation Preferable to Revolt”, which appeared 
in 1794. He was a member of various secret societies, 
including the London ding Society, and 
when some members of tHe latter were arrested and 

-with complicity in what became known as 

the “Pop-Gun Plot", Parkinson gave evidence before 

the Privy Council in their favour and published 
pamphlets. main their innocence. 

Parkinson then seems to have directed his activities 
into rather more innocuous channels, issuing in 1709 
*Medioal Admonitions for Families", which went into 
five editions in the next ten years, followed by the 
“Villager’s Friend and Physician" and 'D 
Sporta” in 1800. In the latter year he also published 
another best-seller, his ‘‘Ohemical Pocket-Book", 
which was “calculated, as well for the occasional 
reference of the Professional Student, as to supply 
others with a general knowledge of Ohemistry”. It 
had a good reception, and was reprinted in the 
United States, with notes by James Woodhouse, 
professor of chemistry in the University of Penn- 

i In this book, as in other of his works, 
Parkinson showed he had read widely, much of the 
*Pooket-Book" being & digest of recently published 
work in chemistry. 

His first geological work, a large quarto with many 
illustrations, appeared in 1804, with the impressive 
title “Organic Remains X agli a Former World : 
Volume I, The Tea Ton om”. This volume 
imcludes a useful ical review of early books 
about fossils. Two more volumes appeared in 1808 
and 1811 respectively, and were concerned with 
vertebrate and invertebrate fossils. In the histories 
of geology, Parkinson’s work has received leas notice 
then it deserves, although it has recently been stated 
mist ‘Sta appearance was the outstanding event in 

the history of our scientific knowledge of British 
foemilg":, There is little doubt that Parkinson, who 
was an original member of the Geological Society 
of London, waa highly esteemed by his contemporaries 
for his scientific knowledge of fossils at a time when 


first volume of the Transactions, entitled '"Obeerva- 
tions on some Strata in the Neighbourhood of 
London, and the Fossil Remains contained in 
them", which is noteworthy as the first detailed 
account of the strata of the London basm. In 
this paper he refers to the discovery of William 
Smith, that strata could be identifled by ther con- 
tained fossils. Elsewhere Parkinson mentions his 
friendship with the Rev. Joseph Townsend, who was 
the first to appreciate the value of Bmith's discovery, 

Parkinson wrote many articles for medical journals 
which indicate he was a careful observer; and he 
published several tracts which show his real as a 
social reformer. It was in 1817 that he i the 
“Esay on the Shaking Palsy” which has brought 
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him eponymous immortality. In 1822 he received 
ition fram the Royal College of Surgeons of 
with the award of its Honorary Gold Medal. 
This is of greater interest when ons learns that he was 
the fist to receive the award, which had been 
instituted in 1802, and that it has only been bestowed 
fifteen times in the past hundred and twenty years. 
It is stated in the minutes (a copy of which was 
included im the oe ee) that the award 
was made “in consi ion of his useful labours 
for the Promotion of Natural Knowledge particulari. 
expressed by his splendid Work on Organic Remains”. 
Parkinson died in 1824 and was buried in the 
graveyard of 8t. Leonard’s Church, though thb exact 
location of his grave is unknown. His fine collection 
of fossils was sold at public auction in 1827, some 
pum ting by Sedgwick for the museum in 
idge, others passing to Oxford, Haalemere, and 
into private hands. Some now rest in the British 
Museum (Natural History). His name is preserved 
in geological as well aa medical circles, for the 
ammonite Parkinsonia parkinsoms and the orinoid 
Apioorinus parkinsoni are both well-known fossils 
from the Inferior Oolite. It ts satisfactory to learn 
that medical historians are now busy rescuing 
Parkinson from undeserved obscurity*. 
1 Gballtnor, J., dam. af Soi., 6, 46 (1060). 
1 Lanos, 1, 761 (April 9, 1085). 
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Prof. F. Blakemore 


Tus sudden death on August 7 of Prof. Frederick 
Blakemore at the early age of forty-nine comes as a 
great shock to his friends and colleagues both withm 
and without university circles. He qualified at the 
Veterinary School, University of Liverpool, i 1927, 
and then spent three years in general practice. In 
1031 he moved to Cambridge as veterinary investi- 
gation officer for the eastern counties, where he 
remained until 1948. This was & period of intense 
activity demanding the closest collaboration with 
veterinary surgeons, agriculturalists and research 
workers, in a variety of fields. He would leave carly 
in the morning to visit veterinary surgeons and 
farmers in the wide district which he covered, and 
his reputation as a sound adviser on all problems of 
return he would plunge himself into his laboratory 
investigations, for which his enthusiasm was un- 
bounded. The volume and high quality of his work 
during this period were an example to the 
men with whom he was associated. He had an 
uncanny knack of selecting the problems in the field 
which were worthy of intensive laboratory study. 
Ge Roa Mass dar a 
shown by his unusually clear ition of & subject. 
The extensive researches which he completed at 
Cambridge could-not have been undertaken without 
the help of collaborators, many younger than himself, 


encouragement. His distinction in the research flel 

was recognized by the award of the 

Chazapneys Cup by the British Veterinary Association. 
The high qualities which emerged' during this 

period marked Blakemore as a man of sound judg- 

ment, and it was no surprise to his friends that he 


muc mg iiiter 
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of Agriculture had reached a critical stage in ite 
development. The absorption of the county veterinary 
officers had been completed, but the service had not 
been moulded into a closely knit unit. To this task 


ogged persistence 
ion and foresight, so that with the help of 
Eis colleagues he was able to build up an independent 
service complementary to the fiel 
Animal Health Division. . 
In 1948 ho was appointed to the newly established 


ty oi i 

in the person of the Vice-Chancellor, a keen interest 
in veterinary science and a desire to fashion a school 
on i ifferi from those of the older 
Blakemore tackled with enthu- 
siam and sound common sense the problem of 
utilizing the resources of existing University depart- 

Wunden E et tans Lento 
pendent veterinary school with cations in Bri 
and at the fleld station at Langford. The buildings 
which have been erected are a tribute to his sound 
planning; but, of themselves, they would never have 


suoooe was his ability to attract from the profeasion 
young men who were fired with his own ideals. The 
University of Liverpool recognized his outstanding 
merits by awarding him an honorary degree of doctor 
of veterinary science. : 

The high standing of the Bristol School is æ ool- 
lective victory ; but it owes much to the knowledge 
which Blakemore brought of the practical side of 
his profession, as well as to his ability to take firm 
decisions and his clear-sighted judgment of men. 
Undoubtedly by his untiring efforts he spent him- 
self to the limit. He will be sadly missed by his 
professional colleagues. The sea Bym: y is 
extended to his widow, who lo ported him, 
and to his family. R. E. Grovan 


Mr. E. T. Leeds 


Epwanp Tuunrow Lamps, who died at his home, 
88 Woodstock Road, Oxford, on August 17 at the 
age of eeventy-eight, was successively assistant keeper 


custody, made him remarkably well for such 
& post in a great and growing museum, and his flair 
for rapidly assimilating new knowledge soon gave 
him a mastery over all the material under his charge. 
From 1928 until 1945, wheh he retired, Leeds was 
keeper both of his Department and of the Ashmolean. 
Though he never neglected his Department and 
never failed to a firm daily grip on its working, 
administratrve duties, which fell to him as keeper of 
the Museum, came to occupy more and more of his 
time, involving, as they did, the planning of no lees 
than four major additions to the ic (the Weldon 
wing, the Griffith Institute, the Drapers’ wing and 
the Beaumont Street wing) as well as several internal 
reconstructions of fabric or fittings. His flair for 
attention to detail ensured that all this work took 
place with but the minimum interference with day- 
today duties and with practically no interruption of 
the Museum’s service to the public. 
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That Leeds, as a busy and succeasful museum 
official, did not neglect the claims of scholarship is 
shown by the many excavations on local sites which 


camps 
wall, and of the Anglo Saxon at Button Court- 
enay, Berks) and by the list of mx books and more 
than smaller papers which appear in the biblio- 
Eur D DA eA m Mu rung vue e 
essays entitled '"Derk-Age Britain” offered to him 
by a group of his friends and pupils. His chief work 
lay im studies. His book, ‘The 

of the Anglo-Saxon Settlements”, pub- 
lished in 1913, can fitly claim to have been epoch- 
making, as ib laid the foundation of all the more 
recent work on the subject, and showed, once for all, 
how great a contribution archmology could make to 
a study which had previously seamed to ba almost 
solely the prerogative of the historian. He followed 
this with two more books and numerous papers, which 
showed how, though his’ views may have been 
modified in detail as the years pamsed, his main 
argumenta stood firm in his own mind and have, 
Besides his 


major contributions to ach 
flelds, notably with his book ‘ 
(oM ah P Eu wok ee ean 
and Chinese) and his several papers connected with 
Oxford inna and traders. 

Leeds was Fellow, and later honorary Fellow, of 
Brasenose College, Oxford, and was also elected this 
year to an honorary fellowship of Magdalene College, 
Cambridge, where he bad been an 
He was a Fellow of the Society of Antiquaries and a 
vioe- dent” 1920-32, and an honorary 
associate of the Ro ee eo 

. B. HABDEN 


Prof. Haakon Shetellg 


Haakon BuEgrmum, formerly director of the 
Bergen Museum and of archmology there, 


ee ee ee N was 
authority on Boandinavian prehistory 


tad -on the aes loge uk (ue Vi He was. 


particularly well known in Britain, both for the 
admirable account in his “Scandmavian Archmology” 
(Oxford, 1987), written in conjunction with the 
; Hjalmar Falk, and for his interest in the 


six parts of “Viking Antiquities in Great Britain and 
Ireland”, published in 1040 (pts. I-IV) and 1954 
(pt. VI) on behalf of the Norwegian Scientific 
Research Fund of 1919. Much of the writing was 
ee ee 
Shetelig edited the whole work and himself contri 
buted a masterly introduction to the history of the 
Vikings in Western Europe 

Shetelig was a genial and hospitable as well as a 
learned man, and he had an abidmg love and respect 
for Britain. He had a particularly warm place in his 
heart for the amateur scholar, whom he regarded as 
the fine flower of our society in the days of ite prime. 
It must have him peculiar pleasure to be 
awarded the Gol Medal of tha Boelety of Antiquaries 
of London, a recognition which came to him in 1989. 

GRAHAMA CLARK 
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Dr. C. H. N. Jackson, O.B.E. 


De. O. H. N. Jaoxsos, chief entomologist of the 
East African Twetse Research Organization, died in 
hospital in England on July 28. His whole career 
was devoted to research in East Africa, his first 
deus ee ee rtr to ae 
Department of Game Preservation in Tanganyika. 
O. F. M. Swynnerton was the head of the Depart- 
ment, and Jackson was one of the team of able 
young men who Swynnerton inspired to work on the 
taotao fly which then, as now, was one of the ma 
ee ea Sul akon ga reddat his 

and the Colonial Office to set up a 
separate Department of Tsetse Research, and Jackson 
was appointed as survey ist to it in 1982. 
He became senior entomologist i 1986. In 1048 
tsetee research became the responsibility of the East 
African High Commission, and Jackson was appointed 
research officer in the Tsetse Research tion, 

ing chief entomol in 1951. 
degree of D.Sc. of the University of London, and 
was appointed O.B.E. in the Queen's Birthday 
Honours List this year. 

Jackson was, like Swynnerton, an excellent field- 
worker, and spent much of his time almost oom- 
pletely isolated from the amenities of civilization and 
even from his colleagues. His work, carried out over 
so many years at Kakoma in Central Tanganyika 
under diffleult and uncomfortable conditiohs, provides 
date on the tsetee of continuing value to all con- 
cerned with aimilar problema. But Jackson was not 
only a fleld-worker ; he combined this with 
academio 


and allied subjecte. He will be particularly remem- 
bered for his work on natural populations. This 
applied primarily to the tsetse fly, bub is accepted by 
E ae ee oy ee 

ical problems, A particular contribution was 
his opment of the ‘marking’ technique, by 
which teetse flies were marked with spots of peint in 
such & way that the date and place of release could 
be indicated and recaptures could also be recorded. 
He spent much of his leave his data, and 
was the first fleld-workers to apply the 
methods of Bir Ronald Fisher to his resulta. He had 
& real enthusiasm for his subject which he cam- 
municated to those who discussed his work with him 
either in the laboratory in Britain or in the fleld im 
part of the work of a team of scientists who have 
done much to make teetee control over large areas 8 
possibility. Kansara MHLLANBY 


Mr. R. L. Collett, M.B.E. 


RoxaAnp Lusurm Corrmrr, who died on August 15, 
will be remembered for the devoted service he gave 
to the profession of chemistry as assistant secretary 
(1925-44) and as registrar (1945-51) of the Institute 
of Chemistry of Great Britain and Ireland, now the 
Royal Institute of Ohermistry. out that 
period he was always available for consultation by 
students and members of the Institute on matters 
affecting their careers, and there were few who at 
some time or other did not benefit from his advice 
and help in resolving ee or personal diff- 
culties. Even those at first were overawed by 
the luxurianoe of his eyebrows or his somewhat 
didactico manner soon came to regard him as & 
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also of many government officials, fellow bird- 
wet Bary ead eer ce s eee On ee 
least, of those whose opinions he combated most 
vigorously. 

Born in 1886, Collett was educated at Bt. Paul's 


Trinity College, 
ized in the chemistry of food, dmg m l 
s College, London. He was e a ow o 
the Tastirate 


of Chemistry in 1018. During the First 
World War he was first commissioned m. the Middle- 
sex Regiment, but was later transferred for specialist 
duties in connexion with water supplies and served 
for three years in France as a captain in the R.A.M.C. 
After the War he was succeasively chemist to a 
brewery and a member of the scientific staff of the 


; NEWS an 
Chemical Technology at the University of Edin- 
burgh : Prof. K. G. Denbigh 


Tua first occupant of the recently instituted chair 
of chemical technology in the University of Edin- 
burgh is to be Dr. K. G. Denbigh, who will take 
up his duties there in October. Dr. Denbigh is at 
Pags S da ded leoturer in the Department of 

cal Engineering, Cambridge. He is forty-four 
years of age, and was educated at Queen Elizabeth’s 
Grammar School, Wakefield, and at the University 
of Leeds, where he graduated with first-class honours 
in chemistry in 1982. He continued his studies by 
research on the fluorides of sulphur and was awarded 
the degree of Ph.D. His old University has recently 


recognized his distinguished contributions to a wide 
fleld of scientific pubjoota by conferring him 
the degree of D.So Denbigh's career been 


almost equally divided between chemical industry 
and teaching. He has held appomtmentsa 
with Im Chemical Industries, Ltd., and with 
the Mines of Supply Royal Ordnance Factories 
and was for a time a lecturer in the University of 
Bouthampton. In 1948 he was appointed to a 
University leotureahip in the then newly-established 
. ent of Ohemical Engineering &t Cambridge, 
and from the starb he has been largely reeponsible 
for the teaching of chemical thermodynamics and 
associated subjects. His researches have been mainly 
concerned with the kinetics of reactions between 
gases and liquids and between gases and solids, and 
he has published a number of papers on these topics 
and in the general fleld of chemical kinetics and 
thermodynamics. His monograph ‘The Thermo- 
dynamics of the Steady State” (Methuen, 1951) has 
become very well known, and a text-book, “The 
Principles of Chemical Equilibrium”, has been 
announced by the Cambridge University Press for 
the autumm. Dr. Denbigh is a Fellow of the Royal 
Institute of Chemistry and a member of the Institu- 
tion of Ohemioal and he is a member 
of the Education Committee of the latter organ- - 
ixation. ; 


The Anlmal Health Trust : Dr. K. C. Sellers 


Tue Animal Health Trust has appointed Dr. 
Kenneth Oharles Sellers to be director of ita new 
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newly formed British Leather Manufacturers Research 
Association. 

He took a close interest in the work of several 
scientific societies and had been a vice-president of 
the Society of Publio Analysta, now the Society for 
Analytical istry. Before his appointment 
as a salaried officer. of the Institute of Chemistry, 
Collett had been a member of its council and had 
served as honorary secretary and honorary treasurer 
of its London Section. During the Second World 
War he gave valuable assistance to government 
de in connexion with the utilization of the 
services of qualified chemists and was afterwards 
appointed M.B.E. After his retirement he was 
attached in an advisory capacity to the Association 
of University Teachers, and continued to act as a 
consultant on the and conditions of 
service of chemists m industry. 

H. J. T. ELLINGHAM 


d VIEWS 


Farm Livestock Research Station at Stock, Easex: 
Dr. Sellers, who is thirty-nine, is at present in the 
service of the Ministry of Agriculture as veterinary 
investigation officer in Yorkshire. He was trained at 
the Royal Veteri College, London, and then 
went to the University of Cambridge, after which ho 

ae unm ee eee 
Pathology at Cambridge He remained at the 
Institute, with the exception of war service, until 
joining the Ministry of Agriculture. Dr. Sellers has 
already contributed some thirty papers on widely 
varying of disease problems, including & 
survey of losses during pregnancy and parturition 
in sheep, vitamin deficiencies in livestock, bovine 
mastitis, ketosis in pregnant ewes, and various 
nutritional probleme. Pending completion towards 
the end of the year of a new range of laboratories at 


“the Farm Livestock Research Station at Stock, tem- 


laboratory accommodation has been pro- 
vided at Lilystone Hall, where alterations have been 
made to meet library, lecture hall and reception room 
requirements and for provision of residential flats for 
various members of the staff. The nucleus staff from 


* the old Farm Livestock Station at Houghton Grange 


in Huntingdonshire have moved to Stock. 


Perkin Centenary Celebration !n 1956 


Iw 1856, William Henry Perkin, then aged eighteen, 
discovered the first synthetic dyestuff, later called 
‘mauve’, and from this discovery have developed the 
modern dyestuffs industry and the greater part of 
the world’s organic chemical industries. It is planned 
to celebrate in London, during May'next year, the 
centenary of this discovery, and aix bodies are oo- 
operating in making the ta: the Royal - 
Society ; Chemical Badicty | Body of Chemical 
Industry ; Society of Dyers and Colourista; Royal 
Institute of Chemistry ; and the Association of 
British Ohemical Manufacturers. Under the patronage 
of H.R.H. the Duke of Edinburgh, the president of 
the celebration is the president of the Royal Society, 
with the presidents of the sponsoring societies as 
vice-presidents. An organizing committee has been 
set up under the chairmanship of Sir Robert Robin- 
son, and four sub-committees have been formed 
to deal with the following aspects: technical and 
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scientific; social; finance; and publicity. It is 
intended to appeal for a fund of £100,000 and with 
this money to aet up & trust fund which will finance 
Perkin Centenary Scholarshipe designed to promote, 
advance and encourage technical education m 
relation to all aspects of the fabrication or application 
of colouring matters. The main part of the oelebra- 
tion will take the form of a series of five lectures 
dealing with the effecte of Perkin’s discovery on life 
and industry during the past hundred years. There 
will also be a conversazione at which an opportunity 
will be given for overseas delegates to' meet one 
another and the delegates from Britein. The 
secretary for the celebration is J. W. Nicholls, o/o 
Society of Dyers and Oolourista, 19 Piccadilly, 
Bradford 1, Yorks. 


Independent Television 
Transmitting Station 


Tum first station of the Independent Television 
Authority, to be known as the Croydon Station, was 
officially opened by the Mayor of Croydon on 

ber 18, and full-scale programmes started on 
September 22. This is also the first television station 
in Great Britain to operate in Band III (174-216 
Mo./s.), the frequency of the vision carrier being 
194-75 Mo./s. and that of the sound carrier 191.27 
Mo./s. The British standard 405-lme system is 
used, in common with the existing B.B.C. Bend I 
service. The station is situated on high ground, 
375 ft. above sea-level, at Beulah Hill, and the mean 
ee Ed MEE The 
So ee Biete wr ee AE 
each stack containing four half-wavelength 
set at the corners of & : the two top en 
bottom stacks are rotated 11° with respect to the 
remaining four stacks in order to achieve es nearly 
as possible a circular radiation pattern in the hori- 
xontal plane, and the array has a gain of six relative 
to a half-wavelength dipole. The radio-frequency 
outputs of the vision and sound transmitters 
are 10 and 2-5 kW., respectively, and the correspond- 
effective radiated powers are thus 60 and 15 kW. 

+ has been estimated that, with these radiated 

powers, the primary service area, which is included 
Within the 3 mV.fm. feld contour, extends 
roughly thirty miles to the n. and west from the 
transmitter, and some twenty miles to the east and 
south, though there is a narrow belt of shadow a 
few miles wide, and with fleld strengths between 0-5 
and 2 mV./m., running just to the south of the North 
Downs. Within this area there are about 9-5 million 
potential viewers. The 0-5 mV./m. ee 
contour, defining the limit of the 
ca la Bee: [o fen mica “beyond tha 9 mY fm. 
oontour, bod priis ic tque ana ed 
direction from the transmitter, and a further milli 
potential viewers are oonteined within this belt. Such 
measurements of fleld strength as have been made 
f agree well with the predicted values. It is the in- 
tention of the Authority to increase in the near 
future the effective radiated power of the Croydon 
station to 120 kW.; and it is anti that the 
second station of the Authority, neer Lichfield, will 
be ready to radiate programmes, also in Band III, 
early in 1950. 
International Fisheries Convention : 
the Permanent Commission 


Taa fourth meeting of the Permanent Commission 
seb up at the International Fisheries Convention, 


Authority: Croydon 


Meeting of 


NATURE September 24, 1955 vo. ize 


1948, was held in London during September 13-16. 
Delegations attended from all the thirteen Member 
Btates—Belgium, Denmark, Federal Republio of 
Germany, France, Great Britain, Iceland, Ireland, 
The Netherlands, Norway, Poland, Portugal, Spain 
and Sweden—and observers from the International 
Council for the oration of the Sea, the United 
Nations Food and iculture ization, and the 
International Commission for the North-West Atlantio 
Fisheries. The discussions at the meeting centred 
mainly upon the ‘industrial fisheries’, the minimum 
Bixe of mesh of trawl nete, and the arrangements for 
enforcing the provisions of the Oonvention. The 
provision whereby any catch not destined for human 
consumption (that is, ‘industrial fisheries’) may con- 
tain up to 10 per cent of undersized flah of species 
which the Convention protects was extended until 
May 1958 im order to allow further time for the 
International Council for the Exploration of the Bea 
to report on the problem. In view of the Marire 
‘industrial fishery’ for sand eels (Ammodytes) tha 

tias dovaloced dering ide pass (wo Jour Daren, 
the Commission agreed to include sand eels in the 
species which are exempted from provisions relating 
to the minimum size of mesh. As & result of experi- 
ments on the relative selectivity of li and heavy 
trawls and the effecta of the minimum 
mesh sire for trawla in the southern pert of the 
Convention area, two interim measures were decided 
upon: first, that the 75-com. minimum mesh should 
Temain for a further year ; secondly, that 
trawl neta of aingle twine and containing no 
manila or sisal might have a minimum mesh size of 
5 rom. less than that applicable to other trawl nete. 
The International Council for the Exploration of the 
Sea was asked to advise on a more detailed definition 
of light trawl. The Commission will hold ite next 


meeting in London, starting on May 8, 1956. 


Paint Testing Laboratory at the Borough Poly- 
technic, London 


Ox September 16, Lord MoCorquodale opened the 
new Paint Testing Laboratory at the Borough Poly- 
technic, London, and presented to Mr. Hubert 
Secretan, the chairman of the Governors, testing 


sentatives of the Society of British Pamt Manu- 
facturers; the London Colour, Paint and Varnish 
Manufacturers’ Association ; and the London Sections, 
of the Paint Manufacturers and Allied Trades 
Association and the Oil and Colour Chemists’ Aso- 


ao 
other atmospheric conditions. The Borough Poly- 
technic, which ig one of the twenty-five institutions 
in England and Wales recognized by the Ministry of 
Education as senior colleges of technology, haa for 
sixty years provided courses in paint technology. 
Lord McCorquodale congratulated the Polytechnic on 
ite pioneer work and appealed to industry to make the 
fullest use of the facilities provided, at & time in the 
history of Britain when all mdustries—and the 
nation as a whole—require technologists of high 
calibre and sound traming. Industry, he seid, 
must not only be concerned with present and 
immediate needs, but should attempt also to 
forecast the changes likely to come about in the 
next decade. 
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Journal of Electronics 

Tum first issue of the Journal of Hlectrontos, a 
new scientific publication, appeared in July (London : 
Taylor and Francis, Lid. 20s. each ; er 
tion, £5 10s. for 6 parts). Sir Ed Appleton wel- 
comes the new journal in a foreword to the first 


issue, and the editor, Dr. J. Thomson, and 
discusses the title, to which different might 
otherwise attach vety different meanings. Prof. 


N. F. Mott will be consultant editor on the new 


exoluded. Beveral of the 
with electron dynganiog; one of the longer papers 
deals with the structure and magnetic properties of 
ferrites, and another with a mass spectrometer. The 
second issue will, according to ita table of contents 
announced in the first issue, be devoted almost 
entirely to the intermetallic semiconductors. The 
new journal will appear every two months. Its 
progress will be watched with much interest. Com- 

with the Phtlosophical Magazine (also pub- 
ished by Messrs. Taylor and Francis), the size 
and layout of which are used, may be insvitable ; 
but they could act as & powerful spur, particularly 
to the many young scientists engaged in the fields 
now specially catered for, to set and maintain a high 
standard of scientiflo writing and hence to justify 
fully the new venture. 


U.S. Geological Survey Technical Files In Pakeont- 
ology 
A THOHNIOAL file ing the Cambrian fossils 
of the world has been prepared by of the 
Paleontology and Stratigraphy Branch of the U.8. 
Geological Survey from an earlier file compiled by 
Dr. O. E. Reeser, of the U.S. National Museum. This 
is now available as an ‘open file ' of the U.B. 
Geological Survey, and positive microfilm or paper 
facaimile copies may be purchased at cost of repro- 
duction by filmg a id order with the Map 
Information Office, U.B. ogical Survey, Mera 
ton 25, D.C. &re based on current i 
and labour costa. in previous releases of technical 
files, no guarantee of the accuracy of the file is made. 
It consists primarily of uncritical compilations in 
large part brought together by olerical help, and 
commonly not checked as to accuracy or consistency 
of ; on the other hand, the file is a useful 
tool in judicious hands, and it is being made 
available to the profeasion ab large. The nature of 
the material and the amount of professional time 
that would still be i to prepere it for pub- 
lication has i the form of release. The 
technioal files of the Paleontol and Stratigraphy 
Branch that are now available are: objective 
synonymy catalogue of the Cambrian fossils of the 
world (5 microfilm rolls ; more than 14,000 images) ; 
compendium of palwobotanical species (28 microfilm 
rolls; 135,490 images); botanioal biblio- 
hical index (5 microfilm rolls; 17,356 images) ; 
io ies index—North and Central America, 
including the Caribbean (8 microfilm rolla; 25,459 
images); Mesozoic species index—South America 
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(8 microfilm rolls; 8,945 images); Cushman cata- 
logue of Foraminifera (89 microfilm rolls; 118,967 
images). The original records and subsequent 
additions to them remain available in the Survey’s 
offices in the U.8. National Museum, and with the 
Museum's ‘Cushman Collection". 
Wild Life Preservation In Burma 

U. Tow Ym, formerly of the Burma Civil Service, 
reporte that the Wild Life Protection Act of 1036 is 
still in foroe in Burma (Oryr, 3, No. 2; August 
1955). The only blot appears in section 6, which, 
inter alia, gives protection to the rhinoceros. Unfor- 
tunately the section contains the phrase “provided 
that it shall not be an offence for any physician or 
druggist to possess or or for any person to possess 
for private medical purposes rhinoceros blood or any 
ar the Act would not have been passed ; many people 
in Burma have implicit faith in the efficacy of rhino- 
caros blood for medicinal p U. Tun Yin 
writes that the Forest Law Amendment Committee 
has recommended the deletion of the porie and this 
should lead to greater conservation o the rhinoceros. 
A further difficulty arising from-the Act is that ita 
application to the Statea comprising the Union of 
Burma is complicated and obscure. It does not 
apply, for example, to the Kachin State. The few 
Sumatran rhinoceros which survive there are wholly 
unprotected, as are also, in that State, takin, musk- 
deer, goral, serow and other rare animals. 
If these are to be saved, not only must the Act be 
extended to the Kachin State, but also the Kachin 
Hill Tribes Regulation and the Hkamti Long Admin- 
istration Order must be amended. There should be 
a uniform wild-life protection Jaw throughout the 
Union of Burma. At present the law is almost 
ineffective, for there ia no central authority directly 
responsible for ita enforcement. 


New Ammonites 

Soma new and little-known ammonites in South 
Africa have recently been described by E. C. N. 
van Hoepen (South African J. Sci., bl, No. 12; 
July 1955). One, an unusually large form of Per- 
Hg pde (Styphloceras) multicostata from Zululand, 
is described 


& new genus 
of Soaphites, represented by a new species, is deacribed 
under the name Zuluscaphétes orycteropusi. A new 


Gross. Two new 


shoulder. 
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The Starfish 


Tua eighth number of Ths Starfish, the journal 
of the Association of School Natural History Societies, 
is, like its predecessors, a tribute to the vitality and 
enthusiasm of natural history students and their 
teachers in British grammar schools. Mr. A. R. P. 
Hayden contributes the main article, which describes 
the work of the Nature Conservancy ; Devid Spires, 
of Bishop’s Stortford College, writes on observations 
he has made on the ecology of the house-sparrow 
duri 1953-54; and R. J. Oryer, of St. Paul's 
Banod Givecian assess CLs raten ness 
shaker mutant in mice. The usual reports from 
member schools are included, as are the yearly 
observations on mammals» birds, butterflies and 
moths, and plante. The report on tie annual essay 
competition describes the number of entries as being 
particularly disappeinting. A charge of 2s. for the 
journal is made to non-members of the Association. 
Each year the Society holds an exhibition which, in 
1955, will be held m London at the British Museum 
(Natural History) on October 15; ib is open to the 
public. 


Fat Accumulation by Algae 


Ow the basis of extensive analyses, D. M. Collyer 
and G. E. Fogg have oome to the conclusion that the 
generally held view that fat accumulation is charac- 
teristic of certain classes of algae stands in need of 
revision (J. Ezp. Bot, 6, 17, 256; f " 
investigations now the fatty acd, un- 
saponiflable lipoid, total cell nitrogen and poly- 
saccharide contents of representative algae from 
different classes have been ascertained at different 
stages during their growth m pure culture. i 
belonging to the same class have been found to 
resemble each other in the relative amounts of crude 
protein, fats and hydrolysable polysaccharide which 
they contain. Marked differences in composition 
between ies belonging to different classes have 
been ; but it is concluded that there are no 
fundamental differences in the physiological relations 
of fat accumulation in the belonging to the 
Chlorophyceae, Euglenineae, thophyoeae and 
RE TS Representatives the Rhodo- 
phyoeae Myxophyoeae, although they may in 
certain circumstances have moderately high fat 
contents, appear to differ in that in them fat 
accumulation is not associated with low cell nitro, 
contenta as ib is in the other algae examined. No 
well-defined correlations between the ifiable 
lipoid and either the fatty acid or total nitrogen 
contents of the algae have been found. Huglena 
gractlis ver. bacillarts has been found to have a 
rather higher content of unsaponiflable lipoid than 
the other algae. 


Zoological Nomenclature 


As from January 7, 1956, the International Com- 
mission on Zoological Nomenclature will start to 
vote on the following cases involving the possible use 


of these cases 
published (Bull. Zool. Nom., 11, 
Parts 7 and 8; 1955). (1) Gnathophyliwn Latreille, 
1814 (CL Crustacea, Order Decapoda), validation of 
emandation,from Gnatophyllum ; Hippolytidae Bate, 
1888, and dae Ohace, 1987, validation 
of; (2) Mayaitidae Spath (L.F.), 1928 (OL Cephalo- 
poda, Order Ammonoides), validation of; (3) 
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E Lerneocera, 
tion of a type species for; (4) proposed 
grant to the International Commission of authority 
to prescribe far generic names & gender different from 
that tically appropri where such action 
is ed in the interests of nomenclatorial stability ; 
(5) determination of a gender for (a) generio names in 
the Class Aves having the termination -rhynohus ; 


(Cl. Crustacea, Order Decapoda), 
currently -acoepted gender for. Proposals are also 
made for the adoption of the following Declarations : 
(a) Article 21: ifloation of the authorship to be 
attributed in certain circumstances to xoological 
names and to actions ing the status of such 
names; (b) Article 25: clarification of the status of 
names published only in the indexes of books. 
Comments should be sent as soon aa possible to the 
secretary to the Commission, Mr. Francis Hamming, 
28 Park Village East, Regent’s Park, London, N.W.1. 


Announcements 


Tua fourth Coal Science Lecture of the British 
Coal Utilization Research Association is to be delivered 
by Sir Cyril Hinshelwood on October 19 at 5.30 p.m. 
in the leobure theatre of the Institution of Civil 
Engineers. He will speak on '"The Carbon of Coal". 
Tickets are available from the Secretary of the 
Association (B.O.U.R.A., Randalla Road, Leather- 
head, Surrey). f 

Tas Bedson Olub, King’s College, Newcastle upon 
Tyne, wil be holding its hundredth lecture 
October 26, when Prof. M. Calvin (University of 
California, Berkeley) will speak on 
synthetic Carbon Cycle’. 
be given as follows: November 25, Prof. E. A. 
Guggenheim (University of Reading), '"The-Relation 
between Theory and i in Physical Chem- 
istry’; and January 27, Dr. F. (King’ 
College, Cambridge), ‘The Chemistry of in”. 

Tea Council of the International Union of Pure 
and Applied Chemistry has approved the recom- 
mendation of the Union’s Commission on Nomen- 
clature in Inorganic Chemistry that element 101 be 
named Mendelevium, symbol Mv. The original recom- 
mendation for thia move was made at the eighteenth 
conference of the Union at Zurich during July 20-28, 
and was based on the claims of A. Ghiorso, B. G. 
Harvey, G. R. Choppin, 8. G. Thompson and G. T. 
Seaborg, of the University of California, as announced 
in a report printed for the United States Atomio 
Energy Commission, UCHL-2948 (contract No. 
W-7 -48), “The New Element Mendelevium", 
dated April 4, 1955. 


Expatum. In Nature of August 27, p. 870, in the 
paragraph on -voltage machines for X-ray 
therapy in the i Museum, the misleading 
Impression is given that betatrons and synchrotrons 
are widely used for hospital radiotherapy in Great 
Britain. They are, in , used for research pur- 
posee; for radiotherapy the traveling-wave linear 
electron-acoelerator is being installed in a number of 
hospitals. 
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INTERNATIONAL UNION OF LEATHER CHEMISTS’ SOCIETIES 
FOURTH CONFERENCE 


EARLY four hundred members and guests from 

twenty-flve countries took part m the fourth 
biennial conference of the International Union of 
Leather Chemists’ Societies held in Stockholm during 
July 31-August 4. The cae lu eu con- 
ference took place at the Kungl. Tekniska Hógskolan, 
when in the presence of representatives from the 
Swedish Tanners’ Federation, the Swedish Ohemical 
Society and the University of Uppeale the ident 


Stiasny, to declare the congress open. In the presi- 
dential addreas that followed, Dr. Gustavson dealt 
with the researches of the little-known Swedish 
chemist of the early nineteenth century, Oarl Hyltén- 
Cavallius, who in the space of & short life of thirty- 
six years published several papers on tanning pro- 
ceases and also on the conversion of oollagen to 
gelatin. His pioneer work did much to pave the 
way for subsequent investigations into mineral 
tannages. 


There then followed the Max Bergmann Memorial 
Lecture delivered by his succeasor, Prof. Dr. Wo. 
Grassmenn, of the Max Planck Institut für Eiweiss- 
u. Leder-Forschung in Regensburg. The subject, 
“Our Present Knowledge of Collagen", provided 
occasion for a comprehensive and lucid review of the 
pe ola ea d ee 

Fischer, the work of Astbury to the 
modern concepta of the helical configuration 
by Pauling and Corey. He also dealt with many 
precursors and of eollagen that are now 
aa Mc acp 

One novel feature of this congress was the holding 
of two ia devoted to “The rie lass of 
Leather” and ‘The Fuhdamentals of the Chemistry 
of Tanning Processes”. In this way the organizers of 
the conference largely avoided one of the dangers 
that are apt to beset all large scientific meetings, 
namely, that of loading the programme with & host 
of unrelated papers. In these two symposia a number 
of invited speakers presented various aspects of the 
_ subjects which were afterwards discussed. 

The i on “The Properties of Leather" 
included papers by Drs. R. G. Mitton (British Leather 
Manufacturers’ Research Association and president 
of the Society of Leather Trades’ Chemists), J. R. 
Kanagy (U.S. National Bureau of Standards), E. 
Baumann (Bally Experimental Station, Switzerland) 
and Prof. P. Ohambard (foole de Tannerie, Lyon). 
Milone Ha pur vey ie toe miem Dee DOTEA o 
leather, emphasized the importance of inter- 

air spaces and showed how their relative 
magnitude affected such properties as water vapour 
and air ion, thermal insulation, etc. Kanagy 
dealt mainly with the steps being taken in the United 
States by dre Seg eager ot i de Bd iei 
lish standards by which the behaviour and reputation 
of leather could be safeguarded. Baumann presented 
the problem of leather properties from the point of 
view of the shoe-making industry and clasarfied the 
desirable properties under three headings: (i) prop- 
erties such as tear- and abrasion-resistanoe, and 
plasticity, that are important in manufacturing 


, 


process and in wear; (ii) properties such ` ag 
flexibility of sole and upper leather and their perme- 
ability to water vapour, which are important for 
comfort; and (iii) properties such as colour stability, 
freedom from spue, eto. which are sethetically 
important. Chambard’s contribution mainly oon- 
cerned methods of ing leathers in current use in 
France, such as sand-blast abrasion and the 80 i 
of leather in contact with water. He also outlin 
some recent service trials. verdes cs ere Uus 

posium, it was agreed to set up an Internatio 
Commission on Physical Testing of Leather, of which 
Dr. Mitton was invited to become chairman. 

A whole day was devoted to the symposium on 
."The Fundamentals of the Chemistry of Tanning 
Processes”, with lectures by Drs. K. G. A. Pankhurst 
(British Leather Man ' Research Associa- 
tion), D. Balányi (Klippan) Th. White (Forestal 
Central Laboratories), A. Ktmizel t) G. 
Otto (Badische Anilin- u. Soda-Fabrik), H. G. Turley 
(Rohm and Haas) and Mr. N. L. Holmes (R. H 
and Sons, Ltd.). Pankhurst outlined the work of his 
department on monolayer studies of tanning reactions 
and gave evidence of the predominant role of hydro- 
gen bonding between phenolic groupe in the tannm 
molecule and carbonyl groups m the protein ‘back- 
bone’ in vegetable pat al use of model sub- 
stances had provided tory evidence, of this. 
in a paper on the interaction of skin with 


review of the theories of vegetable tannage was given 
by White, who showed how modern of the 
collagen molecule have helped in the interpretation 
of vegetable tanning processes. Küntzel' contribu- 
tion, which was concerned with synthetic tennages, 
showed how modern manufacturers had 
tended to depart from the original object of simulating 
vegetable tannins, having realized the immense 
versatility that could be achieved by concentrating 
on ionic types. Balányi gave a very full summary of 
the chemistry of chrome compounds and their 
reaction with hide. The of Holmes and 
Turley were essentially practical, the former dealing 
with modern sole leather manufacture, and the 
latter tracing the influence of the pre-tanning pro- 
cesses on the final properties of the leather. Prof. 


symposia, 

It is impossible to summarize all these here, but 
mention may be made of the following, which pro- 
voked some useful discussion. In “Studies of Leather 
by means of a Sonic Technique”, J. R. Kanagy and 
M. Robinson described the propagation of sound 
waves through various types of leather in different 
directions, showing that the velocity of the waves is 
correlated with such physical properties as tensile 
strength. R. G. Mitton, in ‘The Diffusion of Water 
Vapour in Leather”, provided conclusive proof that 
the transfer process is almost exclusively by diffusion 
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through the interfibrillary air 
diffusion through the fibres th ves is negligible. 
In “Tanning as a Rate Process”, N. L. Holmes and 
H. G. Wollenberg described the use of buoyancy 
measurements for following the uptake of tannin by 
analysis. The uptake was exponential, with half- 
periods varying from several days with dilute 
solutions to 18 hr. for strong solutions. “The Exam- 
ination of the Fastnees Properties of Leather Dye- 
stuffs’, by W. Weber, put forward a proposal, 
eventually agreed in a plenary seasion of the oon- 
ference, that an mternational commission be set u 
to co-ordinate the activities of the various national 
committees interested in this subject. Other papers 
dealing with dyeing were: ‘The ing of Suede 
Leather” (O. Alabouvette and O. Rouanet) and 
“The Measurement of the Colour of Leather” (J. A. 
Sagoschen). The problem of effluent disposal, which 
is becoming increasingly preasing in the leather 
industry, was discussed in two papers: ‘The 
Problem of Sewage in the Leather Industry" (H. 
Schols) and “Financing Waste Dispoeal Installations” 
(E. B. Thorstensen) The i tion of sole 
leather with synthetic resins, with the view of 
improving wearing properties, was discussed by P. 
Chambard. i 

In addition to the seientifle and technological 
communications, useful committee work was carried 
out by the two existing International Commissions 
dealing with Leather Analysis and Tannin Analysis. 
Social events included a vimt to Skansen, where a- 
replica of an ancient tannery and of many other 
craftamen’s shops attracted much attention, a gea 
trip to part of the Stookhohn Archipelago, a recep- 
tion by the Stockholm City Council and the closing 
banquet in the famous Gyllene Salen of the City 
Hall. 


The conference attracted a good deal of attention 
in Stockholm, and besides the usual news con- 
ferences, , Radio-Tjanst relayed an account of the 
K. H. Gustavson, and his successor, Dr. H. G. Turley. 
At the final meeting of the conference ib was decided 
to accept the invitation of the Italian Society of 
Leather Trades’ Chemists to hold the 1957 Oon- 
ference in Rome. K. Q. A. PAxxuHunsST 


&ud that 


CANADIAN COLLOQUIUM ON 


THEORETICAL PHYSICS 

A OOLLOQUIUM on theoretical physics was held 

at the Canadian National Researoh Counal, 
Ottawa, during June 9-17, arranged by the Division 
of Pure Physios of the Counal m honour of Prof. 
P. A. M. Dirac. Owing to a pro ilneee, Prof. 
Dirac was unable to attend the oquium, but he 
was to visit the National Research Council later. The 
colloquium was attended by a hundred and twenty- 
one physicists from Canada and forty-one from the 
United States. At the opening session, Dr. E. W. R. 
Steacie, ident of the National Research Counail, 


the and visitors, and Dr. G. 
Herzberg, director of the Divimon of Pure Physics, 


lained the general scope and purpose of the 
colloquium; "fe bald that chere would’ be (wantyi 
invited papers and twenty-four contributed papers 
covering & wide range of subjects in theoretioal 
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physics, and he hoped that sufficient tıme would be 
available for the speakers to give an acogunb of their 
subjects which would be of value both to the non- 
specialists and to the specialists. This purpose was 
admirably achieved, and the colloquium was o 
valuable contribution both to theoretical phymios 
in general and, more pertiularly,: to physics in 
Canada. 


The opening lecture was the first of three lectures 
by H. A. Bethe on the soattermg of m-mesons.. Dr. 
Bethe gave an account of the experimental evidence 
and showed how the main properties of the meson— 
nuoleon system oould be deduced. The dominance 
of the Pa state in n-megon scattering and the energy 
eiiis dnd Mun of the penoieal Okas ahi, 
were shown to follow from the scattert data 
independent of any perturbation method or ed 
use of . His second talk gave an &ooount of 
Goldberger’s proof based on causality that the real 
part of the forward-scattering amplitude changes 
sign at & resonance, and then described the successes 
of the Chew-Low theory of meson scattering, and of 
the Cornell calculations based on the Tamm~—Dancoff 
equation. Dr. Bethe’s third talk gave Wiok’s 
derivation of the Low equation in meson theory and 
noted that Low and Chew had now shown that this 
equation followed from oausality rather than from 
any detailed structure of meson theory. 

B. Chandrasekhar gave & series of five lectures on 
problema of stability and turbulence m hydro- . 
dynamics and h; tios. In hus lectures on 
stability he concentrated principally on the manner 
of the onset of thermal instability in a layer of ftuid 
heated below when rt is subject to rotation and/or a 
magretio fleld. He, showed that, when subject to 
rotation, instability oan set in either as convection 
and a stationary pattem of motions, or as Over- 
stability’ and a purely oscillatory pattern of motions, 
depending on the ratio K/v of the thermometric 
conductivity to kmematio viscosity. The dependence 
on this ratio is such that, for a layer of water subject 
to rotation, mstability should set ın as ordinary oon- 
veotion, while for mercury it should set m aa oscilla- 
tions of Increasing amplitude. In these mstances the 
experimenta by D. Fults and Y. Nakagawa confirm 
all aspects of the theoretical predictions. Similarly, 
Prof. Chandrasekhar showed that an external meg- 
netio fleld should inhibit the onset of convection by 
thermal instability in an electrically conducting fluid 
such as mercury; and that the extent of the m- 
hibition should depend on the strength of the 
impressed magnetio field and the electrical ~con- 
ductivity in a determinate way. Here again the 
theoretical predictions have béen confirmed by 
experiments. In his lectures on turbulence, Prof. 
Chandrasekhar described his recent efforta to develop 
a deductive theory of turbulence. He suggested that 
the amılarity principles of Kolmogorotff (and' their 
extensions) provide boundary conditions at infinity 
for the basio equations he has derived (Proc. Roy. 
Soc., 229, 1 (1955), equation 82). In this way he haa 
been able to determine in & unique manner the 
function and the canstant which are left ifled 
by the dimenmonal arguments. In his last lecture he 
outlined an elementary theory of wa ete 
turbulence and showed that two distinot of 
turbulence exist. He distingui these as the 
velocity mode and the magnetic mode, respectively. 
In both modes, equipartition between the two forms 
of energy (kinetic and magnetic) prevail among the 
largest eddies present; however, in the velocity 
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mode the magnetio energy (relatj 
energy) tends to xero in tj 
components, whereas in bhs magnetic mode the mag- 
netio energy tends to zóoub two and a half times the 
kmetio energy. deecribed the bearing of these 

le character of the interstelar 
on Fermi’s ideas on the origin of 







the cosmic rayr: 

Collective m/stion in nuolei and nuclear momenta 
was discussed by G. M. Volkoff in two lectures, the 
first of which described the mam ideas of the Bohr— 
Mottelson model of the nucleus. In his second 
lecture, Dr. Volkoff referred to recent work at the 
Massachusetts Institute of Technology and at Colum- 
bie University on nuclear magnetic octopole momenta, 
and indicated briefly some features of the Bohr- 
Mottelson model relevant to nuclear moments. He 
concluded with an outline of the nuclear moment 
aspects of the work of his own research group at the 
University of British Columbia on radio- 
spectra of nuclei in orystels, which has been reported 
in & series of papers in the Canadian Journal of 
Physics. In particular, a new method of measuring 
nuclear spin was described. 

W. H. Watson gave a review of the tal 
work on mechanical properties of helium II carried 
out at the University of Toronto and discussed their 
interpretation on the two-fluid theory. He pointed 
out that & hydrodynamical explanation cannot be 
given for the resulte for the viscosity 
measured by the rotating cylinder method and for 
the relation of the zero shift of the inner cylinder, 
and he that a better ing of the 
kinetic theory of classical liquids would promote our 
understanding of the behaviour of a quantum liquid 
like helium IL. 

A description of the many-body problem in nuclear 
structure was given by R. J. Eden, the account bemg 
based on recent work by Brueckner and others at 
Indiana University. The aimpliorty of certain nuclear 
models gives hope that corresponding simple features 
can be derrved by oonsidering & system of many 
nucleons in strong interaction. The many-body 
method was illustrated by applications to the problem 
of nuclear saturation and to the theory of low-energy 
neutron reactions with nuclei. 

G. Breit gave three lectures on nuocleon-nuoleon 
soattering. The first of theee gave & historical survey 
of the subject and explamed the general features of 
the expermental evidence and ita mathematical 
interpretation in terms of partial waves and phase 
Bhifte. It was shown that a oareful analysis of 
experiments at low energy is insufficient to determine 
the nucleon-nucleon potential, and it was indicated 
how high-energy data can be interpreted by a 
boundary condition which correeponds to & repulsive 
core potential between nucleons. In his second 
lecture, Dr. Breit discussed the limitations of potential 
theory in nucleon-nuoleon scattering, and he described 
difficulties which arise when one tries to interpret 
meson fleld effecta in a wave equation. Dr. Breit's 
third lecture was primarily concerned with high- 
energy data; he discussed the successes and failures 
of various potentials in the high-energy region and 
indicated the importance of relating the data for 
pion—nucleon and nucleon-nucleon interactions. 

G. Wentrel gave two lectures on hyperon-nuoleon 
interactions and one on rotational states of deformed 
nuolei. His first lecture classified the experimental 
information on hyperons by interpreting it in terms 
of ther masses, spins, isotopic spins, and decay 
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schemes. He showed that the Q-values indicate that 
very strong selection rules must operate to slow down 
the decay of hyperons, and dbeoribed Gell-Mann's 
interpretation of the data by isotopic spin-selection 
rulee. In his second lecture, Dr. Wentzel showed how 
some information can be deduced about A* if one 
assumes that the observed binding in & hypor- 
fragment oomee about by coupling to nucleons via 
0-partioles. In his leoture on deformed nuole, he 
considered the discrepancy between nuclear dis- 
tortion deduced from quadrupole momenta and 
rotational energy-levela using the Bohr—Mottelson 
theory. He ooncluded that this cy cannot 
be removed by refining caloulations and that the 
theory, in ite present form, is untenable. 

V. F. Weisskopf lectured on nuclear reactions, on 
the shell theory of deformed nuclei and on the 
proton-neutron mass difference. Hus first lecture 
described the relation between the resonance fine- 
structure for low-energy neutron reactions with 
nuclei and the broad structure obtamed by averaging 
over resonances. It waa shown that the latter can 
be described by neutron scattering on a complex 
potential having a mean absorption armuar to that 
of a neutron in a Fermi gas. In æ discussion of 
detailed reaction cross-sections, significant departures 
from the statistical theory of Niels Bohr were noted, 
particularly in the medium-energy ‘range. Dr. 
Wemakopf's second topic was an account of the 
work of K. Gottfried at the Massachusetts Institute 
of Technology, who haa oaloulated the ground-state 
energies of a deformed independent particle model of 
nuclei. These predict a distortion giving a minimum 
energy for each nucleus which agrees well with 
observed e moments. Dr. Weisskopf’s 
third talk described the work of Feynman and 
Speiaman on the el io omgm of the 
proton-neutron mass difference and showed how an 
analogous mass difference algo exista in a classical 
theory. 

In addition to the invited papers described above, 
papers were contributed covering topics ranging from 
the Dirac ee e 
duction in solids. These pepers were read by P 
Havas and C. R. Mehl, F. or, R. H. 
Good ©. 0. Hin, E Jehle, EL Tah and E. 
Lomon, I. Kay and H. E. Moses, D. K. C. Mao- 
Donald, Y. Takahashi, R. J. Eden, D. R. Ingles, U. 
Ingard and D. O. Pridmore-Brown, A. B. Bhatia, S. 
Gasiorowicz, R. Jastrow, H. Yilmaz, F. R. Tangher- 
lini, F. H. J. Cornish, A. E. 8. Green and K. Lee, 
T. Y. Wu, 8. Shanmugadhasan, T. F. Morris, A. 
Klein, and O. Theimer. After a dinner on June 16, 
given by the Royal Society of Canada, Dr. D. C. 
Rose gave a talk an the recent cosmic-ray expedition 
to the Arctic and Antarctic of members of the 
National Research Counoil. 

The oolloquium waa the firat of ita kind in Canada, 
and, judging from the,comments of the 
speakers and other visitors, it was both enjoyable 
and useful. The distinction of the visitors from the 
United States indicated the great interest of American 
scientista in Canadian physica, and it should perhaps 
be noted that a fault of the meeting was the small 
number of papers read by Canadians. It is to be 
hoped that the success of the colloquium will en- 
courage the organizers to provide further oppor- 
tunities for Canadian theoretical physiciste, usually 
BO widely dispersed, to gather together and talk with 
each other and with vimtors from the United States 
and elsewhere. R. J. EDEN 
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LOCUST RESEARCH 


DISCUSSIONS IN LONDON 


ee aeu es a a ae 
(of workers engaged on locust research abroad 
would be on leave in England during the summer, 
and the Anti-Locust Research Centre, taking advan- 
tage of this fact, organixed a series of informal 
discussions on various aspects of current research. 
It may be taken as an indication of the magnitude 
of the lovust problem, and of the importance now 
attached to it all over the world, that from such & 
modest grew the virtually international 
meotings on locust reeceroh held in Londen during 
July 18-28 in the rooms of the Royal Meteorological 
Society. Locust workers attended from Canada, 
Cyprus, East Africa, France, French Sudan, Israel, 
Jugoslavia, Northern Rhodesia, South Africa and 
Syria, and they included representatives from the 
survey and control organizations concerned with the 
major locust pests of Africa and the Middle East, 
namely, the desert locust, the red locust, the African 
migratory locust, the brown locust and the Moroccan 
locust. Universities and other institutions in the 
United Kingdom where research on locusts or related 
problems is conducted were also well 

The keynote of the waa inf and 
ihnen dhe period Gf orem Crab alloted te 
- each speaker was too short to allow of more than a 
brief outline of current problems and research, the 
good chairmanship shown ab all sessions ensured that 
‘the maximum amount of factual evidence was put 
before the meeting in order to provoke discussion. 
That this was stimulating to all was shown by the 
fact that almost every person who attended ‘spoke 
at least once. 

The meetings were arranged as a series of sessions 
each relating to & particular aspect of locust: research. 
The first session, on ‘Aggregation and Gregarious 
Behaviour", was marked by the presentation of 
evidence which allowed gregariousness to be 
approached on a quantitative basis instead of by 
the rather vague qualitative methods used hitherto. 
R. 0. (Desert Locust Survey), Z. Waloff 
(Anti-Locust Research Centre) and H. J. Sayer 
(Desert Locust Survey) showed that in spite 6f random 
flight orientation, and also of convective turbulence 
in the air and the dispersal to be from wind, 
swarms of the desert locust traverse hundreds of 
mules as discrete entities. They have been led by 
these observations to postulate reactions having the 
effect of keeping the swarm together, and have 
observed various behaviour patterns in flying swarms 
which may have been relevant. P. T. Haskell 
(Imperial Oollege, London) spoke on the possible 
sensory mechanisms related to ous behaviour, 
with particular reference to au and. ional 
reactions. - P. i Ele (hod tob each Coe 
W. J. Stower (Desert Locust Survey) and G. B. 


in ho 
desert oci Ib was most interesting to hear from 
L. D. Vesey-Fitzgerald (International Red Locust 
Oontrol Service) a preliminary theory relating out- 
break arees to vegetation pattern in the case of the 
red. locust. 

College, London) in the chair, consisted of 
od the “Estimation of Numbers”. J. G. 
Sistem (Nature Conservancy) and D. L. Gunn 


- 
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(International Red Locust Control Service) spoke 
about estimations of tions of the red locust, 
the latter i ith the figures obtained by the 
practical method of flushing the insects by means of 
a motor vehicle. Z. Waloff and R. O. Ramey dealt 
respectively with numbers in solitary populations and 
in swarms. J. P. Dempster (Moroccan Locust 
Research Team) spoke on estimation of populations 
of various stages of the Moroccan locust, and W. J. 
Btower and O. Ashall (Desert Locust Survey) on 
estimations of hopper bands of the desert locust. 
The latter gave showing estimates of the 
number of h in bands based on experienced 
visual observation and on various other techniques, 
and it was interesting to find that the former gave 
far more accurate results; unfortunately, it is not 
a teachable technique. G. Po Spoke on egg-pod 
distribution, a problem which is complicated by the 
fact that often the extent of the -fleld ia difficult 
to establish. One important po made in the 
discussion was that the accuracy desired depends 
on the purpose for which the estimate is required ; 
for control campaigns, figures relating to oarders of 
magnitude of populations are generally sufficient, 
ensbling fairly quick practical methods to be used, but 
for research, more accurate methods must be found. 

The subject of the third seasion, ‘Factors in the 
Fluctuations of Populations”, followed 
that of the preceding one, and M. J. Richards (Anti- 
Locust Research Centre) and N. Waloff (Imperial 
College, London) gave papers on the fecundity and 
fertility of various under laboratory and 
field conditions; these papers focused attention on 
the great gaps in our knowl relating the effect 
of environment and the physiological state of the 
insect to ita reproductive capacity. J. P. Dempster 
spoke on variations in a population of the Moroccan 
locust relative to the changing habitat. No more 
than a start has been made in studymg natural - 
enemies of the desert locust (D. J. Greathead, Anti- 
Locust Research Centre) and other factors of natural 
mortality in this species (J. Roffey, Desert Locust 
Survey). 

The seasion on “The Distribution and Movements 
of Populations”, with P. R. Stephenson (Desert 
Locust Survey) in the chair, was marked by tho 
interesting papers relating to movements of scattered 


P paata presented by J. T. Davey (International 
: Migratory 


Locust Control Organization) for 
the migratory locust and by Z. Waloff for the desert 
locust. The former outlined experimental work 
which suggesta a closed-circuit migration by night 
related to the seasonal rains and floods m the Niger 
Basin; although there were oriticigma of some of the 
inferences on physiological grounds, nevertheless the 
theory is most attractive in explaining the appearance 
of hopper bands m approximately the same parts of 
the region year after year and the cyclical changes in 
population densities that occur over parts of the area. 
The resulta presented by Z. Walaff demonstrated that 
movement of scattered adults of the desert locust 
occurs at night. R. O. Rainey and Z. Waloff spoke 
on the theory that swarms of the desert locust move 
down-wind towards zones of convergence of air flow ; 
this conception has the virtue of explaining the 
observed displacements of flymg swarms the 


_ general migration cycle demonstrated by swarm 


mapping. Again, some aspects of the theory were 
shattered: and it clearly needs much more work 
before it can be accepted as a complete basis for the 
movement of swarms, but no alternative theories 
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were offered. The papera of P. H. Ellis and W. J. 
Stower on movements of hopper bands of the desert 
locust showed that there may be some common 
features in the behaviour of adulte and that of 
hoppers. 
A session on "Locust Phases” began with a review 
. by J. B. Kennedy (Cambridge) of the recent 
approaches to the problem with emphasis on the 
endocrinological and behavioural aspeote of phase 
variation. Papers by F. O. Albrecht (Laboratoire de 
Biologie Animale, Paris), P. E. Elhs and P. Hunter- 
Jones (Anti-Locust Research Centre) illustrated the 
ages amount of laboratory work that is being done 
of the biology, morphology, phys- 
epu and 


viour of the phases. Perhaps the 
greatest need by these papers and the 
ent discusmon of them is for phyaio- 
knowledge to lmk the results of 
widely separated approaches to the 
problen. R. EY pikan (Imperial College, London) 
and D. E. Devies (Anti-Locust Research Centre) 
spoke on the a of statistical methods, in 
the generalized-distance method, to the 

analysis of phase variation in locust populations. 
The research that is being done on control methods 
was described and discussed under the heading 
“Control Development", with Dr. D. L. Gunn 
(International Red Locust Control Service) in the 
chair. It ranges from fleld investigation of the use 
of aircraft against swarms, hopper bands and egg- 
fields to laboratory work on problems such as the 
cumulative effect of sub-lethal doses of insecticides, 
the comparative toxicity of different materials and 
formulations, and- the comparative susceptibility of 


Centre) and J. H. Lloyd (International Red Looust 
Control Service), the former dealing with laboratory 
research and the latter with the various methods, 
including spraying adult locusts from light aircraft, 
used for controling the red locust in its outbreak 
areas near Lake Tanganyika. 

Papers by Z. WS RR Dra eee 
G. B. Popov and W. J. Stower, on “The Desert 
Locust Problem”, emphasized a fact suggested at 
many of the previous talks, that the desert locust 
remains the most difficult of the plague locusts from 
the point of view of both research and control. The 
lack of clearly definable outbreak areas, the very 
long-range migrations of which the insect is capable, 
the possibility of continued nomadic existence of 
swarms in small numbers during interplague periods, 

countries 


and the number els ie 
affected by it, all conspire to te the problem, 
but aieo to make it moet to research 


workers. B. Zolo (International 
Migratory Locust Control Organisation) spoke on 
some unusual seasonal movements of swarms of the 
desert locust in West Africa. 

The final session, on ‘Trends and Needs m Locust 
Research”, was introduced by T. H. ©. Taylor 
(Anti-Locust Research Oentre) in a talk designed to 
illustrate the gaps in present-day knowledge revealed 
by the preceding sessions. In the discussion which 
followed, two main trends were apparent. These 
were, on one hand, a call for more physiological 
research i to sensory physiology, internal 
physiological states and the relation of such states 
to behaviour and to phases; and on the other hand, 
the treatment of the problem quantitatively from the 
point of view of population dynamics and ecology. 
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This gathering was the first for which locust research 

workers aasembled solely to exchange views and 
discuss current work, previous locust conferences 
having been largely concerned with matters of 
international co-operation and control arrangementa. 
Its succeas was undoubtedly due to the informal 
atmosphere, which encouraged the airmg of unoon- 
ventional and tentative proposals, and thus helped 
to enliven the discussions. Perhaps the emergence 
of several tentative and controversial theories may 
reduce the empiriciam which has perforce formed 
such a large part of locust research hitherto. The 
Anti-Locust Research Centre, under ita director, 
Dr. B. P. Uvarov, who took the chair at moet of the 


` seasions, is to be congratulated on initiating this 


stimulating review of current research on locusta, 
P. T. HABKELL 


COLONIAL STUDENTS IN GREAT 
BRITAIN 


HE inquiry conducted by Political and Economic 
Planning (PEP) into Colonial studente in Great 
Britain* had as its practical aim to discover whether 
any changes in approach or organization on the part 
of the authorities concerned might lead to & more 
affective use of the resources devoted to the education 
and training of men and women from the Colonial 
territories, and to make constructive suggestions 
where necessary. The general implications have been 
discussed elsewhere in Nature, but the inquiry, 
supplemented by questionnaire, interview and field 
yor and the detailed infomation about eoliclasahip 
holders kept by the Colonial Offloe, brought to light 
concrete facts and figures which are not otherwise 
easily available. These facts, on which the mam 
recommendations are based, are presented in one 
chapter of the report and in the appendixes, and in 
ther cellection PEP was ided by four main 
considerations: the interest ch the student or his 
has in the use to be made of his education ; 
the poasible wish for him to acquire more than a 
qualification or purely professional skill ; the require- 
ments of the society from which the student; comes ; 
and the éffect which the education of Colonial students 
in Britam may have upon relations between Britain 
and the Colonial territories. 
The grand total of Colonial stadents in the United 
and the Republic of Ireland on January 1, 
1955, was 10,200, but this includes 2,040 student 
nurses who are otherwise excluded from these 
statistios. In 1939 there were about four hundred 
Colonial students at British universities with an 
unknown number at other institutions. Ten years 
later the combined total was 8,300, of wham 1,745 
were university students. For the academic year 
1954-55, there were 8,160 studente, of whom 2,915 
were university students; but although in 1958 
nearly a tenth of university students in Britain were 
overseas students, only one-fifth of these, ar about 
2 per cent of the total, were from the Oolonial terri- 
tories. While, however, the number of university 
students in Britain is slightly decreasing, the number 
of students coming from the Colonial territories is 
increasing, and, since 1950, the number of post- 
Colonial students has become significant. 
the academic year 1954-55 nearly one-third 


* Colonia! Students in Britain: a Report PHP. ix +257, 
(London : Politioal and: aeni Pümning 1185) ie 
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of Colonial students in Britain were N about 
one-tenth came from the Gold Coast, and a small 
group from Sierra Leone and Gambia. More than 
one-fifth came from the Far Hast—-Malaya, Si P 
Hong Kong, Sarawak and North Born 

ighth from Hast and Central Africa, and another 
eighth from the West Indies, the remaining one-tenth 

from , Malta, Gibraltar, Mauritius, 

Fiji, Seychelles and the other Colonies of the 
British Commonwealth. Every Colony has to-day 
more studenta m Britain than it had six years ago 
but since 1949 Nigeria has replaced the Weet Indios 
as the largest single group and, with the Far East 
territories, has outstrip all the others in the rate 
of growth. 

By far the greatest number of Colonial students 
who go abroad from their homeland go to the United 
Sais p d a ee 
countries, including India, Australia, New Zealand 
and Canada. The last-named has more than six 
hundred Oolonial students in its universities, and 
more than four hundred Nigerians are now studying 
in the United States. Some have gone to the 
Netherlands, and the Gold Coast Cocoa Marketing 
Board in 1958—54 placed about forty medical studente 
in Germany. Colonial students are mostly older than 
their British fellow-studenta, usually between twenty 
and thirty, about 10 per cent of those interviewed 
being thirty-one years of age or more; most African 
students are between twenty-five and thirty. About 
a quarter of those interviewed were married, and 
nearly half of them had their wives or husbands with 
them in Britain; these figures are regarded as 
typical. ‘About one-half hed reached Bahaal Corti: 
flcate standard, a had taken Higher Certificate, 
an Intermediate Or & first M.B. ; one- 
twentieth had graduated, and one-tenth had some 
form of professional or trade qualification. The gap 
between the date of their last examination at home 
and the commencement of their studies in Britain is 
often considerable, sometimes several About 
one-third of the Colonial students hold scholarships, 
alth. the proportion ia much smaller than in 1949. 
For ld Ooest students me proportion in the 
academic year 1954-85 was two 

Scholars outnumber private Colonial studente in 
agriculture, forestry, 


in y trammg and Post Office training courses, 
and wey aicoant Or KBA e third of these Mai 
architecture, medicine, pharmacy, printing and 
science. Three-quartera of all Oolonial students take 
one of eight courses : law (18 per cent) ; 
(14 per cant) ; medicine (12 per cant) ; anie medios 
subjeots like dentistry (8 per oent); arts subjects 
(6 per cent) ; Studies to to qualify for the 
desired course (10 per cent); education and teacher 
training (10 per cent) ; and science (5 per oent). The 
largest group (law) has 1,451 students, and the amal- 
lest (science) 878. Except for nursing, law is the 
course with the largest number of registrations, but 
a much higher proportion of West Africans 
study law at a university than of any other group of 
Oolonial studenta, there are, relative to their numbers, 
fewer West Africans at the Inns of Court than any 
other group. The percentage of Colonial students 
td ee ee ee 
higher than. that of British ta. Little is known 
about the part-time studente (probably several 
bundred in number); but the inquiry suggests that, 
while this group occasionally throws up a first-rate 
4 
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scholar, such students generally experience great 
difficulties with their studies and sometimes lose 
heart and abandon them. Just over a third of 
Oolonial students are at universities and university 
colleges, about one-eighth are at the Inns of Court, 
and the ræt mainly at polytechnics, and technical 
and ini 00. 1955 more than a half 
wére in Lon EC NGC EE 
Cambridge, boat NIS oent in the English Posen. pne 
vinoes, 7 per oent in tland, 2 per cent in Wales 
and 7 per cent in Northern Ireland and the Republic 
of Ireland. Most of the women are student nurses; 
but excluding nurses, women students constitute juss 
over one-sixth of all Oolonial studente, and about 
one-third are at universities. 


COMMONWEALTH . 
OBSERVATORY, CANBERRA 


REPORT FOR 1954 


report for 1954 of the Commonwealth 
Observatory, Oanberra*, follows the usual course, 
dealing with the work of the Observatory under 
eleven main headings, the first of which includes time 
service and positional astronomy, described under 
five sub-sections. Time signals were sent out from 
the Observatory four times each day, the average 
being 21 m.sec. 
and the average dhily change m these corrections 
2-2 msec. Under astrophysical investigations are 
included magnitude sequences, variable stars, nebule 
and clusters, stellar atmospheres, stellar 
and Mars. With regard to nebuls and clusters, it 
announced that the photographic survey of both the 
io Clouds has been completed with an Ektar 
camera. Star counts in and around the Small Cloud 
to magnitude 14 and 16 provide new evidence on the 
structure and po tion characteristics of the Cloud. 
It has been that the cepheids in the Large 
Cloud, as in the Small Cloud, are much bluer than 
the galactic cephelds. The survey of bright southern 
galaxies, with the Reynolds reflector is about 00 per 
cent complete and about 110 plates were obtained 
on twenty-eight nights, bri the total to 270, of 
which 170 have been for types and dis- 
meters, and a few fof luminosity distribution in some 
spirals. 

Under the heading of telescopes and equipment, ib 
is satisfactory to know that the major componenta 
of the 74-in. reflector have been erected, the final’ 
assembly only awaiting the completion of the dome 
which, with the optical parta, arrived early in the 
year. The erection of the Yale-Oolumbia 26-in. 
refractor has been commenced and will be completed 
ee ee The old clock-drive 

by an electronic diurnal drive, and 
Dried abe ate fe o Seles epee Lh 


will P ll indicato declination. eer to 2’ of arc. The 
ed 


ee in May, has since- 
Bon Hi oonetans tase bs p NM AH 
iris diaphragm photometer is in operation, 
ida ato. balig rade Or plats obtained 
with the Zeiss instrument. 
In the account of buildings, it is mentioned that 
the assembly for the 74m. and Yale-Oolumbia 


* Commonwealth Observatory, Canberra. of the Oommon- 
wealth for Se Teme UC Pp. 8. * Oommon- 
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telescopes, which was commenced during the year, 
is now nearing completion, but unfortunately the 
50-in. dame, although new, has given & lot of trouble, 
figuring of the aspheri secondary for the 50-in 
reflector was successfully achieved in the optical shop, 
and this will enable the telescope to be used as a 


Gregorian instrument for stellar y prior 
to its conversion to a Schmidt ; i 
work for this has already carried out 


on a 86-in. corrector plate. Under the heading of 
ionospherio prediction services, reference is made to 
the extension and completion in some sections of the 
atmospheric dynamo theary. An investigation of 
oblique maidence propagation has been commenced 


by feld of inter-station com- 
munication equipment. report has been prepered 
on the m 


vestigation of triple splitting, bos provides 
i Fr 
been 


new Information on the mechanism 
ionoepherio echoes at high latitudes. Work 
carried out on Z echoes. 

Among the reports on liaison with other obeerv- 
` gatories may be mentioned the use of the Reynolds 
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reflector for about a quarter of the time by the Yale- 
Columbia observer for the completion of a survey of 
the brighter southern galaxies. Munich observers, 
Dre. Sohmiedler and Heint, have been working since 
May on & programme of absolute declinations of 
FKS8 stars, and, in addition, Dr. Heintz has ool- 
laborated with the Observatory staff members in 
working with the slit spectrograph and also with the 
Farnham alitlees 

olars 
are attached to the Observatory, and one of the 
stholars, Dr. A. Przybylski, received the Ph.D. of 
the Australian National University (where the 
Ocmmonweelth Astronomer has continued to act as 
honorary professor of astronomy), which was the 
first such degree to be awarded. Prof. O. Btruve, 
kein Sane ee ina 
the O tory, holding a number of valuable dis- 
cusmons, chiefly on spectroscopic problems, with 
members of the staff. He also presided at a sym- 
posium in Canberra at which three members of the 
staff presented papers under the title ‘Structure and 
Compoation of the Galaxy". 


STRUCTURE OF COLLAGEN 


By Pror. G. N. RAMACHANDRAN and Dr GOPINATH KARTHA 
Department of Physics, University of Madras, Madras 25 


STRUCTURE was proposed for collagen by us 

about a year ago’. Although it explains the 
features of the infra-red spectrum and the chemical 
composition of collagen, it appears to be defective in 
that it disagrees with the X-ray date for stretched 
collagen! and m having too large an angle between 
the NH and N ... O directions in hydrogen bonds 
(Pauling, L., personal communication). It 1s found 
that a small modifloation of the earlier structure, 
whioh preserves many of its features, fita the above 
evidence on collagen quite well In addition, it also 
explains a number of other properties of in 


pertioular, the i riant role of hy i 
this protein and periodicity of 640 A. along the 
fibre axis. 


The new structure (the projection of which along 
the fibre axis is shown in Fig. 1) is topologically very 
similar to the earlier one in that it consista of triple 
chains of amino-acid residues, each chain being iteelf 
a helix. However, the chains now form coiled ooila, 
instead of being arranged with their axes el to 
the fibre axis. Thus, every third a-car atom 
(corresponding to the G-type of carban atom of the 
earlier structure) is placed on the surface of a oylinder 
of radius 1:0 A., the successive ones bemg displaced 
(in unstretched collagen) by 8-58 A. along the axis 
of the cylinder and rotated through an angle of 36° 
about the axis. The mngle ooiled coil repeats itself 
after thirty residues, and the repeat distance along 
the fibre axis is 85-8 A. The two other chains occur 
in such a manner that the three chains are sym- 
metrically disposed with respect to one another. 
Their on is most easily described by saying 
that they are displaged along the fibre axis by 
+ 28:6 A. and — 28-6 A. with respect to the first 
chain. They are also related to the latter by a 
rotation of + 108° about the axis of the oylinder and 


a translation of + 2-86 A. parallel to the axis. For 
the mathematical discussion of the structure, each 
chain may be described as consisting of & mmor 
helix (following the nomenclature of Crick*) having 
ten residues in three turns, with a projection of 
2-91 A. per residue along its axis, to form 
a major helix of redius 2-5 A., there being thirty 







reaidues per turn of the major helix. The major 
@-c 
pes Q-» 
O-o 


e between NH and 
. .. O directions is about 80°. i 
be lees if the NH-bond were not coplanar with the 
of the amino-acid residue. 


rygens, 
hydrogen bonding in the tziple-chain cylindrical rods. 

i i &nd plays 
an important part in the oross-lmking of the rods by 
side-chains, as ahown below. As before, every third 
residue must be a glycine residue, and similarly a 
maximum of one-third of the residues may be proline 
or h lime. 

The essential difference introduced in the structure, 
so far as its X-ray pattern is concerned, is that the 
2-86 A. reflexion is meridional, and is the only 
meridional reflexion apart from its higher orders. 
Further, the exact repetitive unrb along the fibres 
axis is ten residues (28:0 A.), which agrees well with 
the observed layer-line spacinga‘. The intenarty 
distribution among the spota on the layer lines has 
been found io agree with the structure qualitatively. 
The distribution of intensity along the equator has 
been worked out in detail and is shown in Fig. 2. 
This is in good agreement with observations (Rama- 
chandran, G. N., and Ambady, G. K., unpublished 
resulte), particularly with regard to the large peak at 
4-7 A. and the mmumum at 7:4 A. The absence of 
the expected spot at 7 A. is thus explained, In wet 

the water would be expected to occur 
between the cylmdrical rods and, under these oon- 
ditions, the mirimum shifts towards smaller angles 
and continues to ooour in the region of the un- 
observed reflexion of 7—8:5.A., even though the 
lattioe expands. Further, the three-dimensional 


» n 


Intenmiy (arbitrary unita) 





the 1 


spacing. The Hona ee to , 
Fileriota of ho hexagonal un oll with g = 12 A. 
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cylindrical Patterson diagram for oollagen published 
recently by Yakel and Bohatx* is in excellant 
ment with the structure. Tha peak at about] A. f 
the level s = 0 is due to the projected component of 
bonds joining neighbouring atoms icular to 
the fibre axis; that at 2-7 A. is to the oom- 
ponent of the almost horizontal hydrogen bond 
interactions ; the strong one at 4:5 A. 1s due to the 
distances between the three approximately parallel 
amino-acid residues at the same level. 

- The recent infra-red date* of Sutherland e£ al. are 
also in agreement with the present structure. The 
expected dichroism of the non-coiled 3-10 helix 
agrees with the observed data’, and the further 
coiling of this helix produces only small changes and 
the results are not materially different. 

The distribution of the proline and hydroxyproline 
rings oan be oaloulated exactly, and they are found 
to be such that the oxygen of hydroxyproline is 
nearly as far away from the axis of the cylinder as 
is le. Thus internal hydrogen bonding of the 
OH in hydroxyproline ig ruled out. Rather, these 
groups take pert in linking the cylindrical rods with 
one another; the line OH. group in one 
rod is nearly at the same level ae the exposed non- 
hydrogen-bonded carbonyl oxygen of the nei - 
ing rod, so that they oould readily be linked by & 
hydrogen bond. This is in agreement with the results 
of Gustavson’ on the nature of the hydroxyproline 
OH.... O bond. Assummg these bonds are 2-7 A. 
jong, the distance between the centres of neighbouring 
rods works out to be 11-6 A., which is close to 18 A. 
(10-4/0-868) found for well-dried collagen’. The 
theoretical value is not precise, for it would change 
if the bond angles in the ammo-acid residue and the 
a-carbon atoms are altered by even a small amount. 

If, the coiled coils described above are smmply pub 
together in a hexagonal array, then only some of 
the kh line OH groups are bonded to 
carbonyl oxygens of neighbouring rods. However, it 
is found that a very slight change m the pitch of 
the major helix is sufficient to make the number of 
hydroxyprolme—carbonyl hydrogen bonds & max- 
imum. Instead of a rotation angle (say o) of 36° per 
three residues about the axis of the major helix, the 
angle must be changed to 85°. This immmediately 
introduces a 6, symmetry for the major helix, which 
now repeats after 216 residues (018 A.). The spacmg 
618 A. is highly ive of the 640A. spacing 
found in the -angle X-ray pattern and in 
electron micrographs of collagen. The condition for 
stabilization of the structure by forming the 
maximum number of hydroxyproline cross-links thus 
automatically leads to the long spacing 
Further, on working out the number of hydroxy- 


occurring in collagen is variable with the source of 
the material; but if we assume that the hydroxy- 
roline residues which actually occur are all hydrogen- 

ded, then the maximum proportion of hydroxy- 
proline residues should be 11 per cent. It is 
noteworthy that the maximum observed (namely, in 
bovine collagen) is about 10 per cent. Further, the 
correlation of the I temperature with 
hydroxyproline content reported by Gustavson’ is 
also to be expected if hydroxyproline is mainly 

onsible for the oroas-lmking of the cylindrical 
rode. When oollagen shrinks, individual chains 
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A \ 
in the trrple cham are not likely to be separated, but 
the triple chain itself would take up a highly folded 
configuration. The X-ray pattern of gelatin, in fact, 
supports this. The detailed evidence will be discussed 
elsewhere. 

Having flxed the configuration of the rods with 
reference to h line oroas-li & oon- 
sideration of the length of the E si of 
the third residue needed to form hydrogen-bonded 
linkages between one rod and another shows that it 
is variable from 5-5 to 7-5 A. In view of this, there 
must be a periodic distribution of the E-type residues. 
The details are not easy to work out, but an inter- 
esting result emerges, namely, that the distribution 
of R-groups along the fibre axis will not have & 
period of 618 A., but one-aixth of this. It is indeed 
noteworthy that electron micrographs of oollagen 
stained with phosphotungstic acid exhibit!* such a 
six-fold subdivision of the gross period of 640 A. 

The agreement of 618 A. with 640 A. observed for 
dry collagen is not close enough, nor i8 the six-fold 
subdivision exact. However, it must be mentioned 
that ib is not at all certain that the unit oell of 
collagen is hexagonal. It is probably monoalmic 
even in the dry state with slightly differing a and b 


ECOLOGY OF 


Ecology of Livestock Productivity 


8 et al. have shown how climatic factors 

have & marked influence on livestoak productivity 

in Wales. In Snowdonia’, the mean estimated desd- 

weights of ewes and lambs reaching the livestook 

collecting centres of the high-rainfall weetern section 

annual rainfall) are leas than those reaching Conway 

m. the drier east (precipitation leas than 100 in. mean 
annual reunfall). 

A study‘ of summer grazing intensity over fifty- 
five (mainly enclosed) in Snowdonia, (for 
the years 1945, 1948, 1040 and 1950) has shown that 
a signifloant difference, which can be attributed to 
sheepwalks in the region. Western Snowdon sheep- 
walks (twelve in number) bear & mean grazing 
intensity of 1-27, while the eastern Canway Valley 
Bheepwalks (forty-three in number) bear 1-04 ewe 


unite to the acre’. 


Snowdonia. The fifty-five sheepwalks 
clagarfled into nine ecological groups. Some of these 
ecological groups are differentiated fram each other 
by local climate, and others by soil and vegetational 
factors. An analysis of variance of the sheep grazing 
intensity over these sheepwalks shows that the main 
source of variation is due to ecological factors 
(variance ratio of 36-00 derived from ecological 
group and residual variances, based on 8 and 101 
degrees of freedom)‘. 

Lower rainfall, Hastern Snowdonsa (Conway Valley 
section). Here soil and related vegetation have a 
major mfluence on sheep grazing intensity (see- also 
refs. 6, 7). The highest aheep ing intensity is 
found where (a) preciprtation 18 leas than 70-80 in. 
meen annual rainfall; (b) the soil parent material is 
either a basio Ordovician dolerite or pumice tuff, and 
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(taking o aa monoclinic axis), ae 18 found to be the 
case with wet collagen. The subdivision of 618 A. 
would then not be exactly into six equal parte, and 
further the angle @ may be different from 85° and 
Bie oni ened morae eae The 
variation of the long spacing with moisture’ is to be 
attributed to the changes in the angle of the mono- 


1 Ramachandran, G. N., and Kariba, G., Nature, YM, 200 (1004). 
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' Ramachandran, G. N., J. Chem. Phys., $3, 000 (1055). 
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the derived soil is akin to & brown earth; (c) soi 


800 ft. and 1,450 ft. and locally 1,800 ft. O.D. 
Acoruing from these investigations, much is known 
about the floristic composition of this kind of plant 
community ; it vanes much with local rainfall, soil 
properties (particularity exchangeable calorum) and 
grazing intensity*»*. 

Eleven such aheepwalks at the lower altitudes have 
a mean grazing intensity of 2-84 and three at higher 


from rhyolite and bearing a heathy vegetation are 
not prevalent ın the Conway Valley. Only one major 
sheepwalk of this kind occurs there, and this bears a 
sheep grazing intensity of 1-70 ewe, unite per acre. 
It is difficult to assess the statistical signifloance of 
this, but the level of grazing intensity is according 
to expectation. 

Glacial Drift, contaming much basic igneous and 


_volcanio materials (dolerites and pumice tuffs) under 


conditions of free drainage, gives rise to simular soils 
and vegetation, as do the dolerites and pumuce tuffa 
in siiu’. drainage abounds, however, and 


carried e mean of 1-70 and another group of thirtesn 
2-02 ewe units per acre). i 
grazing intensity gives & measure of the possible 
increase in productivity following drainage. 
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Higher rainfall, Western Snowdonia (Snowdon 
section). In the Snowdon section rb is possible to 
compare directly a number of aheepwalks on basio 
(pumice tuff and dolerite) and acidic (rhyolite) 
terrams. No statistical difference in grazing intensity 
exista between such terrains (basio terrains, mean of 
four walks, 1-39; acidic terrains, mean of eight 
walks, 1:21 ewe units per acre). Under the prevailing 
high ramfall conditions, the properties of soils 
denved from differant t rocks tend to merge, 
though vegetational diffaren 

rt- 


anoe, and vegetational differences appear to have 
little influeno6 on sheep grazing intensity. 

The general oonolusions that emerge from this 

are: 

(1) For the Snowdonia region as a whole, though 
environmentally complex, olmnatio factors, in per- 
ticular ramfall, are the major imfluenoe determining 
livestock productivity estimated in terms of the 


these terrains are important ing fooi. 

(8) The arotiocelgido slemeni in the ara. Ge now. 
doma is found mamly on these basio rocks. Ib is 
of interest to the problem of the conservation of this 
flora that it survives locally in the face of considerable 
grazing pressure. This needs detailed investigation. 

(4) Environmental variations in an area like 
Snowdonia are of an extreme and complex kind. 
They are available within a single compact region 
and oan provide a fruitful fleld of inquiry mto 
fundamental ecological problems and also into 
animal productivity and health in relation to 
environment‘, 


-out at the School of Agriculture, Cambridge, and 
thanks are also due to Sir Frank Engledow for the 
facilities provided there for part of this investigation. 
A more detailed account of this work will appear 
elsewhere. A statistical appraisal of the results has 
already been given‘. 

. R. Euryn Hocunme 


The Nature Conservanoy, 
o/o School of Agriculture, 
University College of North Wales, 
Bangor. March 17. 
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Wild White Clover in Natural Mountain 
Grassland 


lx the course of ecological investigations from 
Bangor, it has been found that there is a oonsider- 
able number of outcrops of soft base-rich rocks 
distributed throughout Snowdonia which have a 
marked effect on the natural vegetation. The cliffs 
and crevices harbour an Arctio—Alpine flora and have 
been well described. On the slopea, however, there 
is an extremely different distmotive vegetation, a 

distinguishable from lowland base 
ricoh about which little is known}. 

Owm Llefrith, which is situated between Moel 
Hebog and Moel yr Ogof in South Caernarvonshire, 
is being mvestigated. This i» related to a more 
general study of mountain grasslands by R. E. 
Hughes, preliminary details of which are given in the 
preceding communication. The upper reaches of 
this Cwm carry a very rich pasture in which wild 
white clover features prominently, though at 1,600— 
1,800 ft. in & rainfall of 100 in. The soil is a well- 


Hughes’, the underlying rock being a magnesium- 
rioh soft voloanic ash. 

In pastoral Snowdonia, Cwm Llefrith is out- 
standing for the record of ite productivity (Cwm 
Llefrith means milky owm). Summer milk production 
used to be a prominent feature of ita economy to the 
close of the past century. Every autumn about three 
tons of salted butter was taken from a single farm 
and sold at the slate-quarrying district of Blaenau 
Festiniog for winter use. Now under sheep, ita 
carrying capacity is about two ewes to the acre, a 
capacity above that of the surrounding districts. 
Hughes’ reports a similar state of affairs elsewhere 
in Snowdonia, The basis of this remarkable pro- 
ductivity at such a altitude seams to & great 
extent to be due to abundance of wild white 
clover and the fertility of the sccompanying 
sward. 

From preliminary transplant experiments, a dis- 
tinotive ecological race of wild white clover seams to 
have been differentiated, characterized by small size 
but extreme persistence, adapted to upland conditions 
of grazing and climate. Such a race is capable of 
enduring successfully the rigour of climatio candrtions 
at high altitudes while lowland races are not. At the 
same tims, ib 18 likely that the mountain race shows 
some adaptation to low base content and low pH, 
since the soil in Owm Llefrith, while it approaches 
that of lowland soil, is by no means identical 
with it. a 

The implications of such a situation are far-reaching 
in the economics of the reclamation and improve- 
mens of hill regions at the present state of our 
national economy, and make investigations on the 


, ecology and genetics of wild white clover paramount 


in such regions. 
A. D. BBADHHAW 
Tom Prrrowarp* 
of Agricultural Botany, ` 
University College of North Wales, 
Bangor. 
“March 28. 
* Present address: Department of Botany, University of Leeds, 


1 E. H, “The of Bnowdonian , 
Buge Be Ginsiamd’ Dra Paste 1054 need). phed). 
* Hughes, E. H., J. Feoi., 37, 500 (1049). 
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LETTERS TO THE EDITORS 
The Hdstors do not hold themselves responsible 


for opinions expressed by their correspondents. 
No notice ts taken of anonymous communications. 


Role of Nucleic Acid and Enzymes in 
Peptide Chain Synthesis 
RmocmwTLY, there has been much discussion of 
possible mechanisms whereby, the order of the 
nucleotide sequence in & polynucleotide chain might 
determine the order of the amino-acid sequence in a 
peptide chain. ‘The polynucleotide molecule is 
assumed to be the template or pattern for the peptide 
chain. In a mechanism proposed by one of ust, 
Say ee uro Pay Do E PTa ae 
attaching the amino-acids to the polynu i 
chain ; as many enzymes would be required for this 
purpose as there are nucleotide combinations oorre- 
sponding to amino-acids. In a system where a nucleo- 
tide triad ia assumed to correspond to a given amino- 
acid, there must be as many enzymes as there are 
triads, and it can be shown tbat more than one triad 


assuming direction along the 
to have no effect, or sixty-four triads if direction is 
important, there would have to be somewhere 
between forty and sixty-four iflo enzymes to 
make the scheme in question ction. While & 
synthesizing mechaniam such as tbe one outlined 
could, once established, in theory produce these 
enzymes along with all the others for which nucleio 
acid templates existed, it is hard to understand how 
the mechanism oould develop in evolution without 
the pre-existence of the forty to sixty-four operating 
enrymes just mentioned. Therefore it would seem 
of ee pas pcd possible mechanisms not in- 
volving the use of enzymes to attach the amino-acids 
to the nuoleio acid template. 

If enxzymea do not attach the amino-acids to the 
Mg ne ee apperently must be held 
by ional groupe on the nucleic acid iteelf. An 
enzyme may function chiefly because -of the exact 
geometrical relationships among ite substrate-binding 
and catalytic groups, and hence it does nob seam 
entirely unreasonable to assume that nucleic acid 
might act in & similar manner, ially since it 

some of the same types of ional groups 
as are found on in molecules. Such an idea 
has already in fact advocated’, although without 
much consideration of detail. The geometry of the 
ribonucleic acid molecule is not yet sufficiently 
known for one to decide whether the amino-acids 
could be bound by the functional groups of the 

i and pyrimidines in the proper positions for 
attachment to phosphate groups, but one point in 
this connexion does seem fairly clear. This is that 
nucleotide triads could scarcely be expected to bind 
or determine the location of & given amino-acid in 
the absence of enzymes catelysing the process of 
attachment. This is because too long & segment of 
the polynucleotide chain ie involved. On the other 
hand. fear be shown that too little information is 
stored in pairs of nucleotides, or diads, to account 
for the complexity of arrangement already observed 
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in peptide chains, if one considers such diads in the 
way that haa been customary up to the present time. 
There is, however, one possible consideration which 
seams to have been overlooked, and in theory it oould - 
make possible the storage of enough information in 
nucleotide diads to account for the observed com- 
plexities of composition of peptide chains. This is 
that the rings of adjacent ‘nucleotides (sugar, purine, 
pyrimidine) may lie close enough together to prevent 
rotation about the bond connecting the sugar 
to the base. In this case a given base might have 
either one side or the other ‘up’ but not both, so that 
a new kind of icel isomeriam would arise in 
the polynucleotide chain ; this would greatly simplify 
the problem of information transfer from a poly- 
nucleotide to a polypeptide chain.~ This situation 
means that we would set up sixty-four different 
nucleotide diads, if direction along the polynucleotide 
chain were of importance. For example, we can 
start with diads containing adenine, with tbe ring 
‘up’. (‘Up’ and ‘down’ have no real meaning in this 
sense except to distinguish the two possible positions 
of the ring.) Let Ay be adenine with ring up, Gy 
guanine with ring up, Cg cytosine with ring down, etc. 
The diad pairs are : 


Ay—As Ag—Cs 
AÁw—4A4 Ag Ca 
Ag—Gy Ag—Us 
Ag—Ga A,y—Ué 


It should be noted that this system would not 
function if the nitrogen of the purine or imidme 
which is also attached to the sugar were of fixed 
optical configuration; bub such a nitrogen usually 
does not maintain optical asymmetry. Ooiling of the 
polynucleotide chain should not interfere greatly 


le diads, it is in theory 

to assign three diad pairs to & given amino- 
acid and still have four left over. Since each assign- 
ment permits of eight possible neighbours for a given 
amino-acid on one side, the three assignmenta permit 
twenty-four possible neighbours, and the ‘neighbour 
problem’ disappears. 

Such & system might require very few or possibly 
no enzyme, and would lend itself to attempts to 
explain the evolutionary development of protein 
synthesis. The system of assignments of nucleotide 
diads to given amino-acids might depend almost 
entirely on molecular , and therefore should 
be the same throughout Nature as advocated by Dr. 


G. Gamow and collaborators communica- 
tion). The assignments should be of solu- 
tion by an advanced study of the le structures 


for ribonucleic acid. The most difficult aspect of the 
scheme seems to be to make it select from among . 
the amino-acids glycine, alanine, valine, leucine, 
isoleucine and phenyl alanine, which do not 
have functional gro other than one carboxyl and 
an a-amino group ; any scheme would seem to 
face piel dare The scheme is very flexible, how- 
ever, could account for the change of & single 
amino-acid in & tide chain or the transposition 
of two i ids only, whereas a scheme involving 
nucleotide triads presenta difficulties in this respect. 
It is true that the system would require the presence 
of & ucleotide-synthesizing mechanism that 
ood distiagulah: ish and reproduce the ‘up’ and ‘down’ 
configurations of the bases, but such a system does 
nob seam impossible to imagine. It should be noted 
that if the of isomeriam in question should be 
preserved in oligo-nucleotides produced by the action 
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of ribonuclease on ribonucleic acid, it might be 
possible experimentally to find oligo-nucleotides of 
idéntical nucleotide sequenoes but with slightly 
different physical or chemical properties; although 
this might be difficult because of the large number 
of theoretically poesible isomers even for a very short 
polynuoleotide. 

The senior author is indebted to Drs. G. Gamow, 
M. Ycas and A. Rich for the free communication of 
much of their thinking, which has been extremely 
helpful in bringing him up to date on the problem of 
the transfer of information. 

This work was supported m part by research grant 
No. 0904 from the National Cancer Institute, of the 
National Institutes of Health, U.S. Public Health 


Bervice. 
ALEXANDER L. Dounonm 
ManxriN MORRISON 
RKuxxsrR J, MowTY 

Department of Biochemistry, 
University of Rochester School of 
Medicine and Dentistry, 
Rochester, New York. June 29. 
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Role of Pantothenic Acid in the Reproductive 
Cycle of Ovaries in Fish 


lw the course of an investigation of the vitamin 
contents of different organs of the tunny (Thunnus 
nnus) caught off the coast of Norway, very high 
values were found for pantothenic acid in the ovaries, 
up to 245 pgm. per gm. of freah tissue’. The tunny 
spawns in the Mediterranean and nearby waters 
in June and early July, whereupon shoals of the flash 
move in search for food and arrive off the coast of 
Norway in July—October. At this time the ovaries 
are small and in the first stages of a new uctive 
cycle, Earlier observations in ovaries Toes) 
from different species of flah had indicated differences 
in the pantothenic acid content im relation to their 
degree of ‘ripening’, the values being lowest at the 
time of spawning. The findings in the ovaries fram 
the tunny mdicated a relation between the panto- 
thenio acid in the ovaries and the sexual cyole of the 
fish. As cod (Gadus morrhua) of all sixes are brought 
alive to the flah market m Bergen all the year round, 
ib was chosen as a suitable species for the further 
investigations. j 

Sivertsen" has investigated the spawning of the ood 
especially with regard to the yearly cyoles of the 
regeneration of the reproductive organs. Based on 
his findings, ovaries from cod were collected during 
the period Beptember-April, thus giving samples 
covering all stages of the development. The panto- 
thenic acid concentrations were determined by the 
microbiological method using Lactobacillus arabinosus 
as test organiam. The results are plotted logarithmio- 
ally in Fig. 1, which gives the following general 
picture. In the ovaries of juvenile flah and of mature 
fish in the first stages of regeneration the pantothenic 
acid contents were high. Values up to 375 ugm. per 
gm. of freah weight, 2,320 pgm. per gm. of dry weight 
were found, with an average of respectively 250 and 
1,650 pgm. These values are in themselves of great 
interest as the highest reported pantothenic acid 
content found in natural sources. Pearson and 
Burgin? found that royal jelly, the special food given 
to those bee larve that are destined to become 
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Fig. 1. Relation between 


queens, contained an average of 183 pgm. pantothenic 
acid per gm. of fresh weight or 511 per gm. of 
dry weight. These values were the Bund, repaid 

in Nature up to the present investigation. pose 
the regenerative or reproductive growth of the ovaries 
in mature fish, the pantothenic acid content decreases, 
and finally it reaches values of approximately 
10-80 ugm. per gm. of fresh weight shortly before 
spawning. In the very last stage of the reproductive 

cycle the ovaries take up considerable amounts of 
water, and after spa the eggs contain only 
5-10 ugm. pantothenic aci did ee fresh weight. 
The findings indicate that panto acid may play 
an important part in the metamorphosis of the ovaries 
in fieh. 

Investigation of the contenta of other factors of the 
vitamin B complex are in pro Riboflavin and 
niacin did not show similar , while vitamm 
Bord miter deri RE T 
0-25 to 0-11 pgm. per gm. of weight. Thus, of 
the factors so far investigated, only pantothenio acid 
shows the unique relation to the reproductive cycle 
reported above. The total dry matter of the ovaries 
mereased from approximately 15 to 20 or 25 per cent 
during the growth of the ovaries ; thus simple dilution 
effects are excluded. The results will be published in 


detail elsewhere. 
Orar R, BRAEKXAN 
Governmental Vitamin Laboratory, 
Norwegian Fisheries Research Institute, 
Bergen. April 12. 
1 bs 
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Research concerning 


A Technique for studying the in vitro Effect 
of Serum on Activated Taenlid Hexacanth 
: Embryos 

THE ^ vitro effects of normal and immune serum 
on various nematode larve and on schistosome 
cercaris have been described by a number of 
workers!. The use of helminth larve for the detection 
of naturel and acquired immune responses has, 
pov ow very. EL Saa M DESEE ad: 
some progress has been made towards using this 
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method in the diagnosis of some nematode and blood- 
fluke infections. 

Bes sae nae of applying this techni to the 
study of the host—parasite relations in e helminth 
infections is complicated by several factors. The 
ee larvæ of cestode, the hexacanth em- 

o8, particularly those belonging to tbe family 
Taeniidae, are contained within the several mem- 
branes of the tapeworm egg and are not readily 


available m a free and active state. Lg prece 
exacanth 


hatching and- activating mature taeniid 
embryos may be brought about under certain 
conditions by the use of appropriate enzymes and 
bile constituents’. The succeas of the hatching 
i upon. the selection of mature 
tapeworm eggs. It has been shown that naturally 
expelled tapeworm ova vary in their state of matur- 
ity’, and for this reason, freshly obtained teenid 
tapeworm eggs are stored in normal salme until 
hatching tests reveal that at least 30 per cent of the 
ova may be activated. 

Only one previous worker has reported attempts 
to study the effects of sera on the penetrating 
larves of a cestode helminth. Ohen‘, working with 
Taenia taensacformis, was not able to demonstrate 
any effect of rat immune serum on the hexacanth 
embryos. It appears from the description of his 
hatching technique that although he had obtained 
disintegration of the embryophores, the embryos 
contained within the onoospheral membrane had not 
been stimulated to activity and in consequence had 
not freed themselves from the oncospheral membrane. 
We have been studying the effects of calf and rabbit 
sera on the hexacanth embryos of Taenia saginata 
and T. pisiformis which have freed themselves from 
their membranes after activation, and have observed 
several types of serum reactions. 

Our technique of hatching and activating the 


embryos has been previously described’. All 
operations are carried out in i tubes which 
are kept in a water-bath (88°-40°C.). Precautions 


are taken throughout to mmimize the introduction 
of bacteria. After 30 min. treatment in the final 
‘activating solution, the embryos are sedimented by 
gentle centrifugation: (1,500 r.p.m. for 1 min, 
centrifuge radius 54 in.), and the tant solution 
, replaced with warmed (88° C.) normal saline. The 
embryos are rinsed in saline, sedimented and the 
saline replaced with 0:1-0°5 o.c. of the test serum. 
The serum and activated embryos are allowed to stand 
in the water-bath for 1 hr. before observations are 
made. Some reactions have been noted after only 
15 min. Observation counts have been made at 
]-, 2-, 8., 4-, 5- and 0-hr. intervals as well as after 
overnight standing. Positive reactions are usually 
visible by one hour. Warmed ringed slides are used 
with & microscope stage warmer designed to kee 
the slide temperature at between 38° and 40° C. 
Only those embryos which have been successfully 
activated are counted in the observations. 

Free activated hexacanth embryos may show 

‘ several types of reactions. (1) Precipitates may form 
around the secretions of the penetrating gland and 
at other points on the embryos (Figs. 1 and 2). 
(2) A membrane may form enclosing the entire 
embryo and its secretions. (3) A lethal and lytio 
effect has been noted in inactivated immune sera 
and in some active and inactivated normal sera, 

perticularly at the 3-hr. and later readings. 

Oneospheral membranes that contain activated 
embryos which have pot succeeded in freeing them- 


NATURE 


* and paper chromatography. 





t 


selves may show & thickening ipitate on the mner 
surface of the membrane. is may be & result of 
the serum reaction to the embryo’s secretions, and 
would appear to indicate that the serum-precipitati 
borat uad eR duse 
membrane. 

Inactive onoospheres show a tendency to clump. 
This clumping occurs in all sera, however, and no 
other visible affecta have been observed. 

It is of interest to note the remarkable effect of 
serum in sustaining hexacanth embryos in an active 
state. Embryos may remain in a state of constant 
activity in sera for three hours or more, whereas in 
other solutions, such as intestinal juice or normal 
saline, activity usually ceases within one hour. 
Embryos kept on the bench overnight in normal 
inactivated serum may be reheated and reactivated 
again on the following day. 

Studies are in progress using the technique described 
above to follow the development of irimune responses 
in animals at various ages and at different stages of 
infection. 

This work is being financed by & grant from the 
Agricultural Research Council. 

Pauc H. BILVERMAN 
Department of Entomology and Parasitology, 
School of Tropical Medicine, 
Liverpool 3. May 3. 

3 " D., J. 
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Nitrogen-containing Steroids in Aqueous 
Adrenal Cortical Extracts 

Pnamvious investigations on the nature of aqueous 
adrenal cortical extracta led to the isolation of potent 
fractions as assessed in the golden hamster mainten- 
ance test. A imi analysis of the crude 
the of nitrogen!, and 
on further tion the potent mixtures yielded 
substances which according to our criteria possessed 
steroidal properties besides containing nitrogen. The 
course of the ion is outlined in Table 1. 

A number of substances could be isolated by 
combining various fractionation procedures such as 
oounter-ourrent distribution, paper electrophoresis, 
18-0-36-5 per cent of 
the material gave a positive Zimmermann reaction 
in an early separation step; 18-4-43-9 per cent 
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Table 1 compounds in urine was reoently re- 

Dear Koronas ‘ported by Eades et al’, and by 

Hxtracton and purifi Hudson and Lomberdo*. The latter 

[ cation "d m - | also suggested their presence in 

necktie proteina steroids vein blood. Nothing deffnité can as 

: active in maintenance yet be said on the nature of the, 

: bioassay — - binding, ee eo pene 
oY Otek. on ALO, eiat that .a mechanism ig involved oom- 
pH T6 m= 0 O46 | parable to the binding of steroids to 
fractions, three activo ieee as discussed by Areshkina’ 

ot al". 

rene Oounter-corrent distribution The large number of fractions ` 
ire eas isolated may be explained by sup-' 

| postàg that diees consist of GERRI 

oe fractione aoko in steroids and/or amino-acid com- 

Wah indo +t ponents, though there is no doubt 

that in part the methods applied are 

Soanten MEME involved, as the oanet Berean 

ae onmo) ~ distribution in particular tends to 

. : 1 i show overlapping in closely adjacent 
NaOH, +, HPO, +, | air d fractions. Í 
A Ł : aisi Whereas the total extract shows a 
UM of each fraction strong activity in the life-mamtaming 
CHOTO (BO : 20 or 80 : 70) assay, which is still present in the 

V early fractions, no such activity was 

Beveral fractions detectable with certainty in the six 


H,PO, blue, orange, yellow, brown or green 
ninhydrin £, W-oontent = 0-63-8-5 per cent 


reacted as total neutral reducing lipids ee and 
Sobel). The nitrogen content between 0:8 
and 4-5 per cent. The biuret and somstimes the nin- 
hydrin reactions were negative, in contrast to the final 
fractions, which reacted strongly with ninhydrin. 
After electrophoretic separation most of the nin- 
hydrin-positive bands also exhibited fluorescence with 
sodium hydroxide and phosphoric acid. Only a small 
number of ninhydrin-poeitive bands moved to the 
cathode; the rest, moving to the anode, did not 
always correspond to the steroid bands usually found 
here under our experimental conditions. Some of 
these bands were ninhydrin-negative. 

A more detailed description will be given of six 
fractions which, out of a total of seventeen ninhydrin- 
pomini Ta Hastions, have been assayed in the golden 

maintenance test. All these fractions 
fluoresced with sodium hydroxide and phosphoric acid. 
Their nitrogen-content ranged from 0-68 to 3:5 per 
cent ; in four of them it amounted to 2:59 — 8-50 per 
cent. If the mean molecular weight of the steroid com- 
ponent is taken as 800, this would agree with the 
theoretically calculated amount that nitro- 
gen is bound to the steroid nucleus in the form of an 
amino-acid or at moet of an oligopeptide. According 
to the positive ninhydrin reaction and the anodic 
movement of the compounds, the carboxyl group as 
well as the a-amino-group should be present in a free 
state. Ultra-violet spectrophotometric analysis of the 
at about 240 mj. This, together with the sodium 
hydroxide fluorescence, strongly indicates the presence 
of a A*-8-keto tion. The fluorescing colours 
produced with phosphoric acid were equal to those 
shown by the Biologically active corticosteroids‘. 

Taking this evidence into account, it can be 
assumed that these substances are a,8-unsaturated 
8-keto corticoids possessing an exoocyclic additional 
amino-acid component. The presence of similar 


«ever, Hild and Zetler* 


ifled bands examined. It should 

understood that by this bioassay 

only one property of certain steroids 

can be demonstrated, therefore no 

conclusions can be drawn from this 

test on the biological significance of our substances. 


hormone 
group or merely a transport form, or whether they 
are intermediates in the biosynthesis of oortioo- 
steroids. 


Kraus D. Vorer 
Wotreana Bagmgompan* 
II. Medizinische Klinik, 
Universitat, Marburg 
April 26. 
* In reottpt of a grant from the Deutsche F'orsehungsgemelnsohaft, 
1 Volgt, K. D., and Behroedee, W., Natwrwis., 40, 495 (1053). 
av K. D., fehroeder, W. and v. d. W XL, 
ia pi aget | Gosa "C Werth 


? Bohroeder, W., Vi and Beckmann, L, 
Acta Brdocrinol. ( Sense). Piety tn 


aa prece e a Hote. Ohum. Acta, 84, 1178 (1061). 
' Bad, ee Pollack, B. L, and King, jun., B. J., Fed. Proe., 


* Hudeon, P. Band Lombardo, XL. BL, J. Clin. Endocrinol. end Meinb., 


7 Areshkina, L, Ya., Bukin, V. N., and Skorobogatova, JL. P., Diokkim , 
18, 550 (1053). 
Ru um i , Vars, FL AL, and Taylor, A. R., J. Biol. Chen., 108. 


Selective Digestion of the 
Neurosecretory Material of the 
Hypothalamus and of the Neurohypophysis 
by Tissue Homogenates 

VARBIOUB a&uthorsb* claim, mostly on indirect 
evidence, that the neurosecretory colloid material 
present in histological preparations of the hypo- 
thalamus and in the neurohypophysis is related to 
the hormones of the posterior lobe of the hypo- 
physis, probably to the antidiuretic hormone. How- 
that some solventa 
extract the neurosecretory colloid material abu 
modifying the antidiuretio activity. 
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Fig. 1. Neurohypophywis of Bufo (cterious ; 
(b) incubated with liver homogenate, 


Binoe various tissue homogenates were found to 
inactivate the antidiuretic action of posterior pituitary 
extracts‘, it appeared interesting to try the action 
of such homogenates on the neurosecretory colloid 
material. i 

We investigated the action of homogenates of 
various ret tissues—tliver, leen, kidney, 
striated muscle—on Bütelogios] poctom the hypo- 


thalamus and the hypophysis from dog, cat and from” 


several species of Bufo (B. arenarum, B. marinus, 
B. icterious). > 

One volume of the organ was homogenized with 
four volumes of distilled water in a Waring blender, 
and the solution centrifuged for 10 mm. at 
1,800 g. The pH of the supernatant was adjusted 
‘to pH 6-0-7:0 with N/4 sodium hydroxide and the 
solution was used either immediately or after heating 
for 10-15 mim. at 80°C. or at 98° 0. 

The hypothalami and hypophysis were fixed for 
twenty-four hours in a saturated mercuric chloride 
solution containing 10 per cent formalin, embedded 
in paraffin and cut ab Bu. After removal of the 
paraffin, the sections were incubated with the homo- 
genates for 4-5 hr. at 87°C. Control preparations 
were incubated in distilled water. After the incube- 
tion, both the control and the treated preparations 
were rinsed in running tap water for 5-10 min. 
and stained by one of the following techniques, which 
are known to stein the neurosecretory material : 
(a) chromic hwmatoxylin-phloxin rmethod*; (b) 
Gomori paraldehyde—fuchsin as modified by Geataldi! ; 
(c) periodic-Schiff reaction’. 

In these oonditiong, we found that the oolloid 
material cannot be demonstrated m the sections 
treated by the homogenates, although it remains un- 
altered in the cantrol ions. 

Aocordmg to Birnie’, the homogenates which 
destroy the antidiuretic activity of ior hypo- 
physis extracts contain an enzymatic system that 
is inactivated by heating ab 80°O. for 10 min. 
However, the homogenates heated at 80° O. and at 
98°C. for 10 min. have the same action on the 
neurosecretory colloid material as untreated ones. 
Thus the action on the n material 
appears to be different from the antidiuretic hormone- 
inactivating system ioualy described by Birnie. 

Attempts to Suns ond to identify the active 
substance are in progress. 3 

We tried the action of the homogenates on various 
organs of the rat (kidnsy, pancreas, intestine, stomach, 
adrenal, salivary glands, testicle, thymus) in the same 
conditions as thoge of the previous experiments. We 


Gomori's chromallum 
Dot heated; (0) incubated with liver 


hematoxylin stain (x 150): (@ tnoubated with distilled water; 
un Cus, ated a 80° D. for 10 min. 


found that no other histological element that stains 
by the Gomori methods is altered by this treatment. 
An exception is the beta oell granules of the isleta of 
Langerhans of the pancreas, which can no longer be 
stained after this treatment. The significance of this 
finding will be studied elsewhere. 

Thus the action of the h tes on the Gomori- 
positive neurosecretory material appears to be specific. 
Tt is hoped that these properties may be used in 
order to provide a histochemical method to identify 
this substance. 

A. BERRMTIN 
W. A. HADLER 
J. H. TRAMETIANI 
Department of Histology and Embryology, 
Faculty of Medicine, 
Ribeirão Preto, Brazil. 


* Gomori, G., 
1 Gastaldi, A., Boll, Soo. Ital. Biol. Sper., $8, 1004 (1952) 
3 MacManus, J., Amer. J. Path., 94, 645 (1948). 


Glutamine as an Accelerator of 

Chondroitin Sulphate Synthesis 
Tan sulphate exchange of chondroitin sulphuric 
acid can easily be studied in vitro in surviving slices 
of cartilage ed in a Krebs—Ringer-bicarbonate 
solution containing “S-labelled sulphate)’. The 
influenoe of various factors on this reaction, which 
is of an enzymatic nature, has been studied in this 
department. In the course of the work, it was noted 
that small amounts of a liver homogenate added to 
the suspending medium produced a remarkable 
stimulation of the sul incorporation into 
chondroitin sulphuric acid. As reported in & prelim- 
inary paper’, this effect waa found to be due to the 
reaence in the liver of a thermostable, dialysable 
actor. 


It is also present in the serum of various animals. 
The sulphate-exchange stimulating factor from calf 
liver could be purified by means of fractional precipita- 
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tion of boiled liver extract with mercuric acetate, and 
subsequent preparative paper electrophoresis. When 
subjected to two-dimensional paper chromatography, 
the final product showed seven ninhydrin-poeitive 
spote, one of which oontained the whole sulphate- 

In the course of the aforementioned investigation’, 
our attention was directed to a recent paper by 
Lowther and Rogers‘ concerning the influence of 
glutamine on the synthesis of hyaluronic acid by 
bacteria. In it they also referred to the work of 
Leloir and Cardin! on the action of glutamine in 
the biosynthesis of glucosamine by Neurospora 
orassa. When we added glutamine to the series of 
compounds studied in the previous paper’, ib was 
found to have a five times greater sul exahange 
stimulating activity per mgm. of dry gubetanoe than 
that of the eleotrophoretically purifled sulphate- 
exchange stimulating factor from calf liver. 

The evidence supporting the conclusion that the 
sulphate-exchange stimulating factor is probably 
identical with glutamine is as follows : 

1. The sulphate-exohange stimulatmg — active nin- 
hydrin-pogitive spot and L-glutamine have the same 
Er value in the solvents used for two-dimensional 
peper chromatography (80 per cent ethanol in water ; 
sec-butanol-90 per cent formic acid—water: 75+15-+4 
10 parts, respectively). 

2. In chromatography on the cation exchange 
ream ‘Dowex 50’, L-glutamine and the .sulphate-ex- 
change stimulating factor have the same effluent 
volume when tested separately as well as in 
mixed chromatography. The recovery of D 
glutamine is not quantitative’; this aleo | 
applies to the sulphate-exchange stimulating 
factor. F 

On the besis of the obeervations reported 
above, ib seems likely that glutamine plays a 
parb in the biosynthems of mammalian 
muobpolyeaocharides. 

è Hansy Bosrròm 


LzwNART Ropiw 
ANDHRS VESTERMARE 
. Chemistry Department II, i 
Stockholm. May 16. 
1 Bostrim, H , and Månsson, B., Artiy Kemi, 6, 23 (1963) 
1 Boström, H , Jorpes, H., Manson, B., Rodén, L., and Vestermark, 
Å., Arie Kem (in the press) 
* Boström, H., and Mànmon, B., dots Chem. Sosnd., 7, 1014 (1958). 
“Lowther, D. A., and Rogers, H. J., Nature, 176, 485 (1055). 
' Leloir, te F., and Cardini, O. I., Biochim. a Biopkys. Adis, 19, 15 
* Moore, B., and Bteln, W. H., J. Biol. Chen., 911, 803 (1084), 


Hydrogen Isotope Exchange between 
ATIR Molecules and Aqueous Acids 
Toe hydrogen isotope exchange between an 
aromatic compound and aqueous acid without the 
intervention of heterogeneous catalysts can be 
as an electrophilic aromatic subetitution 

It is also known itatively that the 
increases with its 


reaotion!. 
kinetic efficienoy of the aoi 
*. We have now examined titatively 
the nature of this dependence upon acidity in homo- 
geneous solution at 25° and have drawn some more 
specific conclusions about the mechanism of the 
reaction. 
The compounds investigated were ortho-deutero 
derivatives af p-creeol, p-chlorophenol and p-nitro- 


- 
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reactivity of these compounds waa such that exchange - 
rates could be measured in aqueous sulphuric acid 
over the whole composition range 9-2-97-6 weight 
per cent without a ‘bing amount of ong- 
tion. Two of the compounds were also studied in 
aqueous hydrochloric and phosphoric acida. 

The measurements indicate that, for each of the 
compounds, the logarithm of tbe rate-constant is 
linearly related to Hammett's acidity function? H,, 
Sede Ce RU per 
cent) where the increase of rate is leas steep. There 


are minor ies between the of the 
log k vs. H, lines and the ideal slope of — 1, but 
these discrepancies are no greater than those found 
in the cases of other reactions which are held to 


satisfy this relation and they can be in 
qualitatively. We have also attempted to correlate 
the reaction velocities with the concentrations of the 
different proton donors t in concentrated 
aqueous acids, using ta dertved from the in- 
tengities of Raman spectra’, but this alternative 
analysis of the data was unsatisfactory. 

If we the usual interpretation of a linear 
relation between the | i of a rate-constant 
and H, our results point to the existence of a rapidly 
attained pre-equilibrium in which the aromatic mole- 
cule accepts a ton to form a conjugate acid in 
which the entering atom and the isotopic atom being 
replaced occupy non-equivalent positions. The rate- 
controlling step is then & rearrangement of this 
molecule, without intervention of the solvent: 


D H H 
rapid slow Taped 
At < hd V —D* IL + Dt 
(1) » (2) 


By analogy with the case of aramatic nitration’, 
it seems likely that step (2) proceeds via an inter- 
mediate in which deuterium and hydrogen occupy 
equivalent positions, that is, 


H 


Rt 


Since the dependence of' the reaction velocity on 
acidity is the same for benzene as for the substituted 
Phenols, the proton attachment in the intermediate 
1$ probably of a non-classical kind, which we like 
to describe as ‘outer complex’? formation. This 
outer complex may involve the same kind of bonding 
as has been suggested for certain of the so-called 
*x-oomplexee'. Its structure is likely to be analogous 
to that of the non-classical intermediate which has 
been postulated for the acid-catalysed hydration of 
teobutylene!. 

It must be left undecided for the present whether 
the reaction scheme put forward for the hydrogen 
isotope exchange will find a necessary place in the 
general theory of electrophilic substitution reactions 
or whether ita applicability is to remam confined to 
substitution by protons. 

A fuller presentation of the results and of the 


phenol, and monodeuterobenzene. The difference in arguments leading to the conclusions outlined in this 
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communication is being submitted for publication 
elsewhere. 
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Mechanism of the Reduction of Tetrazollum 
Salts 


INvESTIGATIONS undertaken since our previous 
publication! seem to permit of the following addı- 
tional statements on the reduction and photochemical 
properties, respectively, of tetrazolium salts used as 

indicators. 

Alkalinity of the medium accelerates not only the 
disproportionation and chemical reduction of tri- 
phenyltetrazolium chloride, but also the oxidation 
of formagzane. In a strongly alkaline medium all 
three reactions oocur also in the absence of light, the 
presence of which is known to catalyse them oon- 
aidera&bly!-*. Heat and the presence of certain colloids, 
for example, gelatine, also crease the rate of these 
reactions. It was in the di rtiongtion and chem- 
ical reduction of triphenyltetrarolium chloride that 
the accelerating effect of gelatine could be observed. 

Under the appropriate i tal conditions, 
the chemical reduction of triphenyltetrazoliam 
chloride to formazane, for example, by the action 
of ascorbio acid, takes place in a strongly acid 
medium as well. 

The common explanation suggeete itself for all 
these phenomena that the acceleration of these 
reactions is based on diminishing ihe activation 

, energy and inoreaging the reversibility. The effect 
of gelatine, slightly reminiscent of that of the enzymes, 
can be explained as follows: a significant part of the 
activation energy ired ia furnished by the energy 
liberated on the tion on the gelatine particles 
of formazane, one product of the reaction. Measured 
po phically, its value was about 10 koal. The 

-inoreasing action of heat and i 
could also be shown polarogrephioally. At 20° O., 
the triphenyltetrazolium chloride = formarane aystem 
was only found to be quite reversible above pH. — 14 
At lower pH. values the irreversibility (the difference 
between the oxidation and reduction potentials) 
increased. . 

Polarogrephio study of ‘photo- yltetrarolium 
chloride’, the final product formed by disproportiona- 
tion of triphenyltetraxolrum chloride on the action 
of light, has shown: (1) that ita polarographic 
reduction occurs by four electrons, analogous to that 
of iriphenyltetrexolium chloride, but at a more 
negative reduction potential; (2) that the diffusivity 
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of ‘photo-trrphenyltetrazolum chloride’ is twice that 
of triphenyltetrarolium chloride in spite of thar 
almost identical molecular weight ; the phenyl groups 
attached to the nitrogen atoms 2 and 3 are foroed 
in the ‘photo-triphenyltetrazolium chloride’ into a 
lane; (3) that the polarographio reduction of 
hoto- tetrarolium chloride' reeulta not in 
free radioal which Kuhn and Jerohel' obtained 
by chernioal reduction, but primarily a labile 9-atomio 
heterocycle 18 formed, and this is traneformed by a 
secondary reaction into the free radiccl. 

The photo-oxidation of formazane is catalyzed 
not only by its final product (autooatalysis), but 
also by other fluorescent compounds, showing that 
autocatalysis is besed upon fluoreeoenoe. The oxidg- 
tion of formazane in darkness in alkaline medium is 
likewise autocatalytio in character ; but the catalysis 
is of a quite different nature: in alkalme medium 
the ‘photo- yltetrazolium chloride’ formed as 
the final t is quickly dismembered with the 
uptake of hydrogen. The latter is furnished by the 
as 3d a aaa formazane, while this is being 


In an alkaline medium, disproportionation of tri- 
yltetrazoliam chloride yields in addition to 
rounds a Ee ei chloride’ chiefty forma- 
rane, and in an acid medium mainly the colourless 
1,2-dihydro-triphenyltetrazolium chloride, exactly the 
same cs in the po phio reduction of triphenyl- 
tetrazolium chloride!*. In addition, we have studied 
the behaviour of two ditetrazolium compounds, that 
of blue tetrazolium and neo-tetrarolium, and found 
the following : 

(1) Their polarographic reduction was analogous 
to that of triphenyltetrazolium chloride, but many 
more anomalies could be observed than with the 
latter. 

(2) Light had no catalytic effect on their chemical 
and tic reduction ard dispropartionation. 
Strong inity resulted in their disproportionation ; 
gelatine accelerated their chemical reduction. 

(8) Alkalsed very carefully in the presence of 
ascorbic acid, an alcoholic solution of blue tetrazolium 
becomes red, as a small portion of blue tetrazolium 
transforms into its red monoformazane readily 
soluble in water, alcohol or benzene. Under the action 
of light, benzene solution turns yellow, obviously m 
connexion with a ots-trans transformation"; in dark- 
ness it turns red again. The diformazane of blue 
tetrazolium, on the other hand, turns in the light 
from blue to red, likewise reversibly. 

(4) Trrphenyltetrazolium chlomde, ditetrazolium - 
salts and 'photo-triphenyltetrezolrum chloride’ ex- 
hibit catalytic polarographic waves. 

The details of our results will be published else- 
where!!, 

B. JÁxBOoR 
Institute of Plant Physiology, 
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Separation within the Homologous Series 
of n-Al Sulphates, n-Alkyl dium and 
n-Alkyl methyl Ammonium Halides by 


Paper Chromatography 

Murrgop8 have been described for the identification 
of synthetic detergents in admixture with three or 
four dyestuffs utilizing an ascending chromatogram}!; 
but these procedures do not allow the separation of 
mixtures of detergents, neither do they permit the 
separation of ‘members of a homologous series. 

Work: cusried cut an thore laboratorier had clearly 
shown that it is possible to effect a complete 
tion of the normal saturated alkyl hates when the 
adjacent members differ in chain by two carbon 
atoms. Mixtures of n-ootyl, n-decyl and n-dodeocyl 
sulphates have been separated by ascending paper 
chromatography using 15 per cent aqueous ethyl 
alochol, while 40 per cent aqueous ethyl aloohol has 
been found effective in mixtures of 
sabe n-hexadecy] and sulphates. 

chromatograms were run at 30° C. using What- 

Xn Ne 1 

The position of the spots of the anionic material 
ee Aona br parng ying with an aqueous solution 

of pinaoryptol yellow after drying in & current of 
warm air. When the sprayed ig 
examined under ultra-violet light the spots of anionio 
material fluoresce a bright orange on a pale yellow 
background. The minimum amount of material 
capable of detection by this means is of the order of 
one mi Preliminary testa have indicated 
. that this method of separation is a dear a 
classes of sulphated and sulphona 

A parallel investigation of ars ae haa. 
indicated that paper chromatography ia capable of 

the separation of the homologous series of 
mo tani halides and also the qu 
ammonium halides. The ascending chrom- 
Ee dre AE Qd D QD: 
using 30 per cent aqueous ethyl alcohol containing 
5 per oent of concentrated hydrochloric acid. The 
position of the spots of cationic material is shown by 
spraying the air-dried chromatogram with an aqueous 
solution of rhodamine BS containing a commercially 
available optical bleach. The sprayed chromatogram 
is then exposed to ammonia vapour to neutralize 
any mineral acid present and examined under the 
alte violet lamp. The spots of the cationic material 
are sean to fluoresce a bright vermilion on a white 
beokground. The method is sensitive to approximately 
one microgram of cationic material. 

It will be appreciated that these methods allow the 
differentiation of other classes of organic compounds 
which by means of chemical reaction may be oon- 
verted to surface-active compounds of the above- 
mentioned types. 

Further investigations on the qualitative and 
quantitative aspects of the paper chromatography of 
other classes of anionic cationic compounds 
continue, and the results will be published elsewhere 
at a later date. 

H. Houmas 
W. R. Stomm 


Chemistry Department, 
South-West Eæex Technical College, 
Walthamstow, 
London, E.17. 
April 23. 
1 Kopacsewski, W., Okis and Industris, €7, 761 (1058). 
t Blandin, J., and Desalme, R., Bwil"Mems. ITERG., 8, 69 (1054). 
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Reproduction of Mumps Virus in the - 
Chorio-allantolc Membrane 


Lrrrim is known about the reproduction cycle of 
mumps virus. This seems strange, as some of the 
techni available for influenza virus should be 
applicable to this virus, which 18 in many ways similar 
in ite reactions. The method introduced by Hoyle!» in 
his study on the multiplication of influenza virus in 
egg membranes, however, did not yield clear-cut 
resulte with mumpe virus. The main difficulties were 
the glow adsorption of the virus to the reproductive 
cells, the relatively high proportion of free (vital) virus 
particles not taking part in the duction process 
during the ents and the low repro- 
duction velocity. This last factor made it 
to expand the experiments to more than thirty hours, 
and consequently the experiments had to be divided 
into many perts. The comparability of the in- 
fection-, hemagglutination- and other titres is im- 


experiments 
with 0-1 ml. of a dilution of freshly harvested allantoic 
fluid of the mumps strain ‘Enders’. To measure the 
infection titre of the inoculum a series of tenfold 
dilutions-was made and three eggs were injected with 
0-1 mL of each dilution. Every half-hour after the 
infection the allantoic fluids of four were tested 
for hamagglutination power, and the chorio-allantoio 
membranes were harvested. These membranes were 
ground with quarts sand and brought into suspension 
with saline (containing penicillin and streptomycin). 
A series of tenfold dilutions was made and with each 
dilution three eggs were inoculated. With the same 
material the amount of complement-fixing antigen 
was measured. As the whole series of experimenta 
could not be carried out at the same time the series 
was cub into parts of four hours each. With each pert 
a reference test was carried out half an hour after 


resulta were obtained . I). 


experiment. [ 
hr. after inoculation until'ib reaches a minimum 

5 hr., Didius ird et dd nici id 
From then onward infection 
slowly. No phase of decreases of ini of infection 
titres can be within 80 hr. The absence of 
complement-fixing antigen between 214 hr. and 28 hr. 
after the beginning of the iment may be due 
to technical error. utinam titres show a 
steady increase not followed by a secondary decrease. 

In consecutive experiments the above-mentioned 
results could not always be In the case 
when the initial infection dosage was low no hsem-. 
agglutinin or complement-fixing antigen could be 
detected. In the case when the initial infection dosage 
was high (10° or more), no decrease in infection titre 
was detectable and the gain in infectivity-rate was 
relatively low. 

In order to get more clear-cut resulta, we used 
ee a MICA Chorio-allantoic 
membranes of nine days old chick embryos were cut 
into a great number of pieces each of about 0-01 sq. in. 
After washing in saline, the pieces were put into 
a Petri dish containing a mumps virus suspension 
in saline (infection titre 10-*-10-*). After twenty 
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pointed out that Trichomonas 
vaginalis lives longer when associ- 
ated with fungi of the genus 
Candida than in culture. 
Hitherto, attempta to grow T. 
hominis without bacteria have 
been unsuccessful. Reoently, 
MoEmtegart‘, who was working 
with pure strains of T'richomonas 








Hours after infection 


Tu. 1. Molgpnsstcn at amie teufel eet antole: uem rete. of: Redon 


£ 
a A P 
i MNT 


T———-———4]'—L—-—7—-——4—41-—-—-—- 


Mibi T. foetus and T. gal- 
linorum, confirmed in one of his 
papers that T. hominis cannot 
grow without bacteria. 
These characteristica 
to other investigators that the 
parasite might be cultured by 
techniques used for the growth of 
Endamoeba histolytica = without 
development of bacteria. T. 
hominis was cultured by Shaffer 
and Biogeleisen in a medium ‘pre- 
conditioned’ by the growth of an 
anaerobic Gram-negative strepto- 








15 
Hours after infection 


Fig. & Virus eulture in surviving cborio-allantoio tissues; typical experiment 


minutes the pieces were rinsed one by ane in several. 


Petri dishes containing saline and then put into 
roller tubes each contaming 1 ml. Tyrode suspension 
with 400 unite icillin, 0-25 mgm. (0-04 grain) 
streptomycin, embryo extract and fowl serum. They 
were then incubated at 87° O. Esch half-hour the 
pieces of membrane from three tubes were ground in a 
mortar and a suspension was made by adding 0-5 ml. 
saline (+ penicillm and streptomycin). Tenfold serial 
dilutions were made and eggs were injected with it 
and incubated for four days. The results of a typical 
experiment are demonstrated in Fig. 2. 

Mumps virus, we may conclude from these experi- 
ments, is reproduced in the living chorio-allantoio 
cell in about 14-17 hr. The gain in infection titre 
after’ such a period is about thirty times the initial 
amount of virus. 

This work was aided by & grant from the (Dutch) 
National Health Research Oouncil (T.N.O.). 


H. L. Worrr 
Laboratorium voor Tropische Hygi&ne 
der Rijks Universiteit, 
vui April 22. 
L, “The Naturo of Virus 225 
Hore ded D Tar a" Multiplication”, (Cambrijige 


* Wolff, H. L., Aada Leidensia, M4, 53 (1004). 


Trichomonas hominis cultured without 
Bacteria 


Trichomonas hominis, like most other intestinal 
parasites’, is usually cultured $n vtiro in a Dobel- 
Laidlaw biphasic medium (horse serum, rice starch 
and Ringer’s solution to which is added 15 per cent 
liquid horse serum)". Growth of T. horns in that 
medium occurs only when associated with bacteria. 
At 25°C. the equilibrium between bacteria and 
protozoa is optimum, and after forty days of incube- 
tion, Trichomonas are still numerous and lively. In 
such conditions, the maximum concentra- 
tion attained is about 200,000 cells/c.o. 

For the maintenance of the strain, this association 
is indeed advantageous; in the same way, Borel* 


bacillus, removed afterwards by 
centrifugation. In fact, the be- 
haviour of T. hominis and E. 


25 $0 


same, and growth of the te 
depends on bacterial growth only when it is cultured 
in a medium of the Dobell-Laidlaw type. 

Working with a strain of T. hominis (T.H. strain), 
kindly sent to me by Prof. L. Lemy from the Institut 
Pasteur of Paris, T wna ablo to separate T. homénts 
from bacteria by changing the culture medium. At 
87° C. in complete media, like OPLM', or in the media 
used by MoEntegart' and Feinberg’, associated 
bacteria grow abundantly and T. hominis in 
24 hr., as was pointed out by Wiliams e al.’ for 
T. fostus. However, addition of 1,000 ugm./o.c. of' 
streptomycin and 1,000 u/jo.c. of penicillin allows 
the growth of T. hominis in these media. After 
three serial transfers m OPLM medium to which 
these antibiotics have been added, sterility tests in 
bacto-thi late medium show that T. homén4s ia 
free from ia. The pure strain has been main- 
tained by us for four months, with three-week serial 
tranafers. In these conditions, T. hominis, like: 
T. vaginalis, attains a concentration higher than two 
million protozoa per o.c. 

The parasite cannot grow further without bacteria 
in Dobell-Laidlaw medium, even if cysteine or 
ascorbic acid has been added to it, m order to allow 
the growth of bic micro-organiame. On the 
contrary, it grows well if it is re-associated with the 
ID eee e a 

faoccalig A.T.0.0. 6057, and 
Hochertahes coli 120 of our collection. 
I. pa CARNHRI 
Laboratory of Microbiology, 
Carlo Erbe Institute for 


545 (1064). 
Z., Amer. J. yt 83, 139 CHE 
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Nitrogen Fixation in Detached Non- 
legume Root Nodules 


Previous work has shown that the fixation of 
nitrogen normally c ixing the root nodules of 
Alnus? continues after detachment of the nodules 
from the plant to an extent sufficient for ite detection 
by isotopic technique**, Bondt has shown that the 
fixation per unit of total nodule nitrogen was oon- 
siderably greater in such detached nodules from 
young Alnus plante than in detached legume nodules. 

Another non-legume ing nitrogen-fixing root 
nodules is Myrica galeb45, and ihe resulta of isotopic 
teats with detached nodules of this species are given 
m Table 1. show that here also fixation oon- 

















tinues to a detectable extent. 
Table 1. FOTON IK DETAOHED Myris NODULEM 
Niirogen-15 content, atom cent 
.Bample Wo of total nodule nii edd 
1 0 425 
mpm | | oie 
exoces nitro- 4 0-403 
gen-15 5 0-433 
6 0 468 
Controls, ex- 7 0-380 
posed to alr 8 0-879 
Bamples (0 5 gm.) of nodules fram water-culture fa were placed 
in speatmen tubes (14 mL) and these then ab 1 atmosphere 
with a mixture per oent oxygen 80 per oent nitrogen 
(miih 18 atom. per dent trogen-15). The nodules were beld at 21° C, 
a la assayed for nitrogen-15 in the usua! way 


means do not all attam the for 
signifloance (0:048 atom cent, P = 0-05). For 
various reesona, one of which is the rapidity of nodular 
respiration (see below), ib is difficult to avoid a 
substantial fall in oxygen supply mg such an 
experiment, so that over the experimental period as 
range of mean oxygen supply was con- 
siderably smaller than that provided initially. . 


Wig. £X Hyrysct or Oxresr ON FIXATION IN Almas NODULES 





Oxygen Inlidelly supplied (per oent) 











Four 0-6 of nodules fram water-culiure 
ope il, ae AG young plants 


pt iie simorphare wia cxgetiileogen tsar containing 
20 "for daa om 15. t was as for M; 


The mass spectrometric analyses on which Table 9 
is based were carried out on the whole of the nodule 
nitrogen; the inabihty of Virtanen et al. to detect 
fixation satisfactorily in detached Alnus nodule 
except by analysis of the soluble fraction only was 
probably due to their use of nodules from older 
plants. Calculation shows that in the - 
ment the totel fixation (nitrogen-14 and nitrogen-15) 
per sample exposed initially to 20 per cent oxygen 
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was 0:03 mgm. ' Exposure of nodules to initially 
40 oent oxygen resulted in & marked reduction 
of fixation, but at present the possibility cannot be 
excluded that this was due to the reduced nitrogen 


ply. 

"XS measurements by the Warburg technique, the 
mean Qo, (cu. mm. oxygen consumed per hr. per 
mgm. dry weight) for nodules from first-year Alnus 
plante was 10-5 at 24° O., the nodules being bathed 
in a nitrogen-free mineral culture solution in an 
atmosphere of air during the measurementa; the 
corresponding Qo, for the roota of the same planta 
was 3-5. Thus such nodules show rapid respiration, 
both in comparison with the roota b bore them 
and with a majority. of plant tiasues. In nodules 
from second-year plante the mean Qo, had fallen 
to 2-0. The Qo, of nodules falls steeply when tho 
oxygen supply is reduced from the air level, as 
shown in Table 8, the response in root tissues being 
considerably slighter. The effect of higher oxygen 
supply on respiration haa not yet been tested. 














Three samples of nodules or root port! from 2nd-year planta 
merg sok up ip oach ozygen/nitrogen mixture, Tmoesurements 
continued for four hours, tine the respiration rear 
0-48 for nodules, 0 08 for roots (P = 0 06). 


Though comparison of the oxygen effects on fixa- 
tion and nodular iration ia hindered by the drift 
in oxygen supply in the fixation iment, the data 
show that both are mar and perhaps 
similarly affected! by reduction of oxygen supply. 
The possibility which thus arises that the two pro- 
ceases are closely linked will be further investigated. 
` We wish to thank Dr. R. I. Reed for kindly carrying 
out the mass-spectrometer analyses. 

: G. Bonp : 
J. T. MaoConnann 
Department of Botany, 
University, Glasgow. 
May 9. 


1 Bond, G., Fietober, W. W, and Ferguson, T. P., Plant and Soil, 
lj, 300 (1954). 


+» 15, 447 (1951). 


Secretion of a Highly Sulphated Acid 
Mucopolysaccharide by the Brittle-star, _ 
Ophiocomina nigra 


Tma secretion of a mucus from the tube-feet. of 
ophiuroids is well known!, although the chemical 
nature of this substance has not been investigated. 
In a study of the feeding mechanisms of ophiuroids, 
I find that OphMocomna nigra (Abildgaard), a conimon 
littoral species wi in the north-east Atlantic 
and Mediterranean, in addition to the mucin of the 
tube-feet, secretes all over the body surface an 
ebundant mucus used in.conjunction with a detritus- 
feeding mechanism, Attempts to find the source of 
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this secretion have revealed two types of mucus 
glands previously undescribed for the species. 

(a) Large numbers of unicellular glands are 
distributed over all the genéral body surface. Histo- 
chemically, their secretion gives the general reactions 
of a simple acid mucopolysaccharide. 

(6) In addition, there are massive glands withm 
the calcareous structures covering the body, best 
developed within the lateral arm spines. The mucus 
within the arm spine is massed along the aboral 
aspect of & nerve cord which occupies the central 
longitudinal axis of the spine. These glands open 
to the exterior along the aboral and lateral surfaces 
of the spine by means of regularly spaced ducts lined 
with squamous epithelium. The mucus arises from 
numerous dense granular areas lying irrégularly along 
the nerve strand. One to several nuclei can be seen 
in each patch, with no clear cell boundaries se i 
them. ch multi-nucleated glands have been fo 
within the upper, lower and lateral arm plates, in 
the tentacle-scales, oral shields, orel ile, and in 
the tubercles of the disk, as well as in the arm 
spines. In every case, a distinct nerve tract is in 
association with the granular source. 

The secretion product of these granular patchea 
when stained with toluidine blue exhibits an intense 
-metachromasia, and gives a weakly positive Millon 
reaction; it is negative to the periodic acid — Schiff 
reaction and to sudan black B applied to frozen 
sections. It is stable to incubation in commercial 
testis hyaluronidase, and to various extraction tech- 
niques for ribonucleic acids. It has a methylene blue 
extinction point below pH 0-65, lower than that of 
the mouse mast cella used as controls. 

The tube-foot mucin of this species gives identical 
histochemical reactions. 

These resulta characterize the mucus in question 
as & highly sulphated acid mucopolysaccharide, 
MR ee A 

mucin, ‘mactin A’, has been 
ducite d a oe cae 
surface of the bivalve mollusc, Spisula solidissima, 
extracts of which have a strong blood anti-coagulant 
action*. The jelly coat of sea-urchin is known 
to contain a highly sulphated ici anoop anoda ide, 
allied to the connective tissue mucins’. 


Among other of British hd piscis exam- 
ined so far, secreting & highly sulphated acid 
muoopolysaccharide have not been fi in Ophio- 


ria fragilis and Ophiura texturaia. Amphipholis 
squamaia, however, has within its arm spines glands 
which, though somewhat different anatomically, 
secrete a mucus histochemically identical with that 
of O. nigra. These are the subject of a con- 
siderable body of recently reviewed literature‘, as 
they are considered to be the source of the phosphor- 
escence for which the species is noted. The phosphor- 
eeoenoe of other ophiuroid species ia attri to 
simular gland cella known to be intensely basophilic. 

A full report of this work will be published else- 
where. 

A. R. Fowranm 


Department of Zoology | and aa Sonia Anatomy, 


pained Symp. Boc Exp. Biol, 6 (1955). 
‘Harvey, H. N., "Bloluminesoenoe" (New York, 1052). 
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Cytoplasmic Nodules In the Endosperm of 
some Cucurbitaceae 


OvroPLABMIO extensions of definite shape growing 
into the embryo sac during endosperm development 
have been termed cytoplasmic nodules or vemoleae. 
They are of two types, nucleated and non-nucleated. 
Nucleated nodules are vid i dias in Impatiens roylei!, 
Isomerts arborea’ errans’, while non- 
nucleated nodules. occur in Oldenlandia corymbosa‘, 
Pennisetum * and Stackhousia linarias- 
foka*. Billings* has reported the development of the 
embryo from the nucleated nodules in Isomeris 
arborea, Maheshwari and Sachar (unpublished work) 
have, however, contradicted this and find that the 
embryo arises from the egg as in other angi angiosperms. 
Farooq‘ has reported in Oldenlandia corymbosa that 
these nodules become detached fram the 
cytoplasm and ultimately degenerate, but I do not 
agree with him (see below). 

The present in shows the oocurrenoo 
of non-nuclested nodules in Oyolanthera explodens 
Naud., H oaudigerum Wall., Sechium 
edule B.W. and a herma ite variety of 
Luffa aoutangula Roxb. Sli of Oyelanthera ex- 
plodens were passed on to me by Prof. Bahadur 
Singh, while the material of Herpetospermum caudt- 
gerum and Sechium edule was collected from Dar- 
jeeling and that of the hermaphrodite variety of 
Luffa acutangula from the Botanical Gardens, B.R. 
College, Agra. 

The endosperm is free nuclear and—in early stages 
its cytoplasm with free endosperm nuclei—forms a 
peripheral lining of the embryo sac, with a cantral 
vacuole. As the endosperm grows, & balloon-like 
bulging with a lining of cytoplasm arises in the 
micropylar region. More protuberances arise in it 
from the cytoplaam, forming the base of the later 
bulge (Figs. 1 and 2). These protuberances acquiro 
definite shape and resemble nodules or vesicles 
described by the authors mentioned above. They 
are hollow and non-nucleated like the primary cyto- 
i nuclei advance into the 
primary bulge, being fo later by the formation 
of more nodules on it (Fig. 1). Oytoplasmic nodules 
also arise laterally in the vacuole of the embryo 
sao. All nodules fuse to fill up the and finally 
mix with the general- cytoplasm. Titer the fusion 
of the nodules has taken place, endosperm nuclei 
advance into the resulting cytoplasm. Any space 


left in this cytoplasm is further filled by the 
formation of fresh nodules (Fig. 8) and y the 
whole of the endosperm becomes cellular. Since 





ee soti af the ombryo MU LATE ES d 

Tad Fig. 2 Endosperm of Seckin pes edule ; Pig : 
sao Of Hi 

p c nodnles 
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nodules in Cucurbitaceae show greater chromaticity, 
belated fusion and ultimate mixing with the general 
cytoplasm, their detachment, degeneration and dis- 
appearance in Oldenlandia need confirmation. 

I thank Prof. Bahadur Singh for guidance, Prof. 
P. Maheshwari for kindly going through my slidea 
and Dr. R. L. Paliwal for help. For ial assist- 
ance, I thank the Government of India for the grant 
of a junior research training scholarship. 

Dara Nman 

Botany Department, B.R. College, 
i Agra, Indis. April 7. 
a a e ian: asa "- 
' T. H., Now Pkytol., 38, 301 (1087). , P. 

Khan, i Pastmorpbaain d tte (lo Mabeshwar,, P., and 
. B., and Alcala, P. E., Philippine Arr., $9, 01 (1033). 
‘Farooq, M., Curr. Soi, 98, 280 (1068). 
., Phylomorphology, 3, 98 (1953). 
* Narang, Nimal, Phytomorphology, 3, 485 (1958). 


Bloeystematics of the Sisymbrium irlo 
Complex 
S. trio Linn. is a polytypie winter annual which 
ws throughout the Panjab plains. It occurs in 
iploid, triploid, tetraploid, hexaploid and octoploid 


races. All these races get considerably modified m 
response to ing amounts of moisture and sunlight. 
The phenotypio icity has been studied i- 


mentally using the conventional ‘water-light’ 
The diploid is morphologically uniform and shows 
seven bivalents. Ita artificial autotetraploid shows 
ivalents and does not resemble the natural 
tetraploid. The latter possesses two ecological races 
which are markedly different from the diploid. At 
meiosis it has always fourteen bivalents. It is a 
genomic alloploid, which is confirmed by the presence 
of fourteen univalents in its polyhaploid. The triploid 
is mo gically somewhat akm to diploid but 
differs in details of leaf shape, flower size and above 
all in bemg completely It ia a naturel hybrid 
between diploid and tetraploid. At meiosis ib ahows 
seven to cight bivalents plus seven to five univalente. 
Evidently one of the genoms of the tetraploid is 
homologous with the diploid. Such planta yield only 
five to six seeds in contrast to the production 
of several thousand by parents. Generally these 
seeds are of hexaploid constitution. The hexaploid 
is morphologically like the triploid except that it has 
bigger flowers and long fertile siliquas. At meiosis there 
are almost always twenty-one bivalents, but at times 
there are one to two quadrivalents. The octoploid is 
morphologically somewhat akin to tetraploid. How- 
ever, it differs from the tetraploid m possessing shorter 
and thicker stems and fruits and bigger and thicker 
leaves, flowers and seeds. It shows varying numbers 
of quadrivalenta and bivalents. s 
Crosses were attempted in all directions, but so 
far no hybrids except the triploid have either been 
obtained or seen in Nature. hexaploid and octo- 
‘ploid have been synthesized. The former is either 
&uto-alo or segmental bre eer while the latter is 
&uto-alloploid. It 18 conol that, in this complex, 
ome is either the same as that of 


- one of the basic 
i some form very close to it. The 
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very kindly made by Dr. N. Y. Sandwith with the 
Linnean type material. It has become clear that only 
the hexaploid race very well with the 
Linnean holotype (Sheet No. 836.85) collected from 
Spain. These resemble each other in fruit aharaoters, 
but differ in number of lobes of leaves. 

The species has a very wide distribution covering the 
whole of Europe and extending to the north-western 
Indian sub-continent. So far it has been possible to 
study it in Panjab (Indis) primarily from Amritsar 
and nearby areas within & radius of ximately 
fifty miles. For any clear understanding of the 
variation pattern of the #rto complex it is imperative 
to study it from moet of the areas of ite range. 

I would be very grateful to the boteniste in tho 
area who are in a position to help me by sending 
seed samples, if possible accompanied by herbarium 
sheets giving pertinent information. Furthermore, 
seed samples of any other species of the genus 
Sisymbrium and allied genera like Altaria, Arab- 
tdopsts, Desouraénta and Eutrema would also be most 
welcome. 

The details of the mvestigation involving morpho- 
logical, cytogenetical, ecological and taxonomical 
MS lished in due course. 

am indebted to Profs. P. N. Mehra, G. L. Stebbins, 
jun., R. C. Rollins, K. N. Kaul, Drs. N. Y. Sandwith, 
W. B. Turril and Father H. Santapau for their 
encouragement and valuable help. 


T. N. Kxuosnoo 
' Botany Department, 
Panjab University, 
Khalsa College Buildings, 
Amritsar, India. 


Supra-sternal Ossicles in Primates other 
than Man: some Isolated Cases in 


Gorilla and Chimpanzee 

SoHuLTZ: examined nearly three hundred gibbon 
skeletons and his report dontaims the following in- 
teresting observation : ‘Seperate suprasternal ossicles 
occur in two of the gibbons examined (= 0-07%).... 
These ossicles are quite common in Man... . Never 
before have they o in primates other 
than man". Cobb! found no evidence of suprasternal 
ossicles m the skeletons of sixty-one gorillas, thirty- 
eight chimpanzees and eight orang. ultz bas not 
seen this primitive condition “among many hundreds 
of monkey and ape skeletons examined, except in 
the two gibbons mentioned”’. i 

In view of these statements, it is of interest to 
record that I have found the condition unilaterally, in 
one chi , and, bilaterally, in one gorilla out 
of a total of 101 chimpanzee and 110 gorilla specimens 
examined. Radiographs of (a) the entire chimpanzee 
sternum and (b) the manubrium of the gorilla sternum 
are shown in Fig. 1. In each case the ossicles were 
situated towards the posterior margin of the upper 
border of the manubrium as is always the case in 


man. 
The significance of suprasternal ossicles is still a 
matter for speculation. The first record of their 
appearance in man occurs in & pe by Béolard’, 
but their discovery was olai by Breschet‘. 
Béclard considered the ossicles to represent rudiments 
of the furcular clavicle of birds ; vob believed 
them to be atavistic remnanta of the ventral ends of 
cervical ribs ; Gegenbaur', Ruge’ and Eggeling’ were 
of the opmion that they were derived from the 
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(b) 


from à juvenile famalo chimpanzee » (3) apecumen $ Au e 
npa 
primitive episternum ;  Ra&mbeud and Renault’, 


Gótte* and Dawson! derived them from the clavicle ; 
Carwardine™ from the precoracoid; Anthony! re- 
garded them as sesamoids. Finally, after an extensive 
study, Gobbi arpia a the vow thn ee 
ossicles are rudiments of the epicoracoids of the 

Md cubi shoulder girdle. 

The speci oe none nes tee ele Ded 
Collection of anthropoid skeletons. I am indebted 
to Prof. 8. Zuckerman for permission to study this 


material. 
G. T. ASHLEY 
Députantit of Anatomy, 
University, 
Manchester 18 
May 6. . 
1 Behultz, A., Amer. J. Phys. Anthropol., N.B., 8, No. 1, 1 (1944). 


* Cobb, W. M, J. Anat., TT, 345 (1937). 

3 Béclard, P. A., Hows. J. Méd., 8, 83 (1820). 

* Bresehej, G., Aan, Soi. Nat, 10, 01 (1838). 

s Gegenbeur, O., Jena Med. Naturm., 1, 175 (1864). 

t Rug, G., ‘Morph. Jakrb., &, 888 (1880). 

1 Bggeling, H. von, Verh. euet. Ges., 17, 41 (1003). 
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A Combined Aspirator and Feeding Cage 
for the Collection and Testing of 
Insects as Vectors of Plant Viruses 


THis apperatus (Fig. 1b) has been designed to 
minimize the handling of insects during their collection 
and transfer from plant to plant in virus-transmission 
teats. Tt combines the principles of Kunkel’s! aspirator 
for the collection of insects and Maramoroech's! leaf- 
feeding cage, Bo that insects can be sucked direct into 
the feeding cages. 

The aapinaton costes ota Dept bak di in s 
24 in. x 24 in. with side walls } in. thick, and base 
and top 1 in. thick. Joints are cemented with chloro- 
form. e bese has an }-in. flange, fitted 
with a ‘Sorbo’ rubber seal which is air-tight when 
closed by the spring clip. Two j-in. glass tubes are 
fitted in the top, rubber sleeves to make an 


the is bent at right 
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t union. One tube (A), projecting slightly into : 
and connected by 





Rave penny & mouthpiece. The second or inlet 
tube (B) 2 in. mto the box and is drawn 
aL ee an aes ar. 

The cage (Fig. la) is made from a commercially 
manufactured po. pill-box, 2 in. x 1in., with 
a tight-fitting lid. Holes lj in. in diameter are cut 
in the lid and base of the box and covered with 
34-meeh nylon gaure, which is cemented in position 
with a solution of the ic in chloroform. Ma 
]-in. holes are cut in sides of the box and the lid. 
one side of the box a small hole is made 

a string-wick is fitted (not shown in 
Figs. PET 

The cage is inserted in the aspirator so that the 
intake tube through the matching holes in 
the lid and side of the cage. Insects are drawn 
through the jet and into the cage by sucking air 
through the aspirator. The cage is then withdrawn, 
the inlet hole closed by twisting the lid, and another 

cage inserted. 

“Ta beding tien, his cage ia eloped ‘Gn 66 the Tea? 
with a 2-in. x }-in. rubber band (C). The disks (D), 
which were cut from the pill-boxee, can be used to 
press the surface against the nylon gaure through 
which the insecta feed. The is orientated so 
that the string-wick is at duo ewer point, and 
absorbs the honey-dew. 


- When several of insects have been collected 


into one cage, oan be seperated most con- 
veniently by the cage in the aspirgtor and 
insecta with carbon dioxide passed 
in through the mlet tube. 
J. T. Lzaa 


East Malling Research Station, 
Maidstone, Kent. 
May 9. 
? Kunkel, L. O., Amer. J. Bot., 13, 646 (1026). 
?)Maramoroseh, K., J. N.Y. Ew. Soc., 50, 49 (1061). 
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Variation of fEs during Solar Eclipses 


In a recent 1 Minnis has discussed the 
observed values of the Ha layer during the total solar 
eclipse at Khartoum in 1952. He is of opmion that 
there is no obvious reason for attributing the 
observed decrease in fs to an eclipse effect. It is 
known that a number of observers of other eclipses 
have not found any typical variations of fs. 

During the total eclipse on July 9, 1945, a typical 
variation of f Ze was noticed’, consisting of an increase 
some four hours before, with following decrease and 
total disappearance during the eclipse. The Hs was of 
the special type present only in summer-time. 

Particular attention was paid to the variation of 
[Es during the total eclipse on June 80, 1954, at 
Upsala Ekenas, both stations operated by the 
Upsala Ionosphere Observatory. At both places 
the same typical variation was found. Fig. a shows 
the variation of fs together with the observed values 
from Khartoum, 19521. Fig. b shows the variation 
of {Hs at places where the eclipse was somewhat leas 
than 100 per cent. 


UPSALA 1954 
SQ8N TZ5E 
95% at ground 


MET 


DE BILT 1954 
57N 52E 
81X at ground 
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The origin of the different types of Es is not 
definitely made clear. A comparison with obeerva- 
tions from other stations requires great care because 
of the limitations in accuracy of the measurementa. 
The median values of fEs from a great number of 
ionosphere observatories show, however, that the 
effect of the radiation from the sun is one of the 
agents producing Ws. This ia evident from the 
diurnal and seasonal variations of fe. The decrease 
of /#s simultaneously with the course of the eclipse 
thus seems quite reasonable. ‘The decrease of fHe 
is only found at places where the eclipse is total or 
nearly total. It seams that no eclipse variations are 
found at places with lees than about 75 per cent 
obscuration. 

The increase of {Hs some hours before the moon's 
ghadow strikes the earth cannot be due to any direct 
eolipee effect. Yet it seams that the typical eclipse 
configuration of sun—moon-earbh is responsible in 
some manner for producing this effect. 


W. SrorrREGMN 
Upeala Ionosphere Obeervatory, 
Upeala 10. April 29. 


? Minnis, C. ML, J. Aimo. Terr. Phys., 6, 01 (1065). 
1 Btoffregen, W., Terr. Mag. Aimo. Mea., 51, 495 (1946). 


Dielectric Strength of Organic Liquids 


Worx in this laboratory on the conductivity of 
hexane at high steady flelds has shown that measure- 
menta can be made at fleld-strengtha far in excess 
of thoee previously reported. For gaps of 25 and 150 
microns, it was possible to measure the conductivity 
up to streases of 1,500 kV./om. and 1,150 kV./om. 
respectively. f 

This can be achieved by eliminating the pulses 
occurring at high fields which prevent current meas- 
urements. S pony pue hexane was used, 
and it was er dried slowly distilled in & 
closed system under a reduced preasure to obtain a 
moisture- and dust-free liquid. The electrodes were 
polished so that no scratches were visible when they 
were viewed under an optical microscope, and they 
were finally cleaned with hexane. Even with this 
treatment, some current pulses occurred, and it was 
essential to these to a amall amplitude because 
of the ensuing ioration of the electrodes and the 
liquid and to reduce the risk of a spurious breakdown. 

By keeping the applied voltage only alightly in 
excess of the onset voltage of the pulses, it was 
possible to control and eliminate them by a condrtaon- 
ing process. For this purpose a high resistance .was 
connected in series with the test cell and the test 
voltage was increased only after the pulses had sub- 
sided. To facilitate the observation of the pulses, a 
high-gain pulse amplifier together with a cathode- 
ray oscillograph was used. A high-speed electronic 
diverter (operating time ~ 0-7 seo.) safeguarded 
the electrometer and prevented spurious breakdown 
damage during conditioning. - 

As a rule, numerous of appreciable magnitude 
were observed in a field region of 300—400 kV./cm:, 
but beyond this the pulses were small except near 
the breakdown fleld, where very severe isolated pulses 
were likely to oocur. Very pure liquids were relatively 
easy to condition, and a liquid showing no detectable 
pulses at high fields could be obtained ; but for leas 
pure liquids it was not often possible to reach the 
higher fields. The immediate breakdown region was 
indicated by the rapid rise in the steady current and 


Ee Lese d dE ee 
used during the meekuremente. 

A. series of conductivity curves for several gap- 
distances in the range 800-50 u have been obtained. 
These testa show that: 

(i) Once conditioning has been carried out for 
one polarity, no further conditionmg is necessary 
for measurements of the other polarity. 

(ii) For symmetrical electrodes with a spacing of 
about 75 » there is no polarity effect, and identical 
sonduotivity graphs were obtained for stresses up to 
1,150 kV./cm. 

(ii) For electrodes of different metals, the oon- 
ductivity curve depends on the nature of the cathode ; 
for example, I chromium and ailver for the 
alectrodes, the current for 1,000 EV./cm. was 2} times 
greater when silver was the cathode. 

(iv) With proper conditioning the consistency of 
the resulta was very noticeable, provided the test 
electrodes remained in the closed system during the 
testa. In a long test the mitial curves could be repro- 
duced at the end of the test; but the ity condi- 
tions appeared to be so exacting that slightly different 
curves were obtained after a rest period of 12 hr. 
The impression has been gamed that the oon- 
ductivity may be largely determined by adsorbed 
ee ee 
state of purity of the liquid; the two would be 
expected to be related, ee DOM 
would be established between them. 

It is intended to publish a more detailed account 
of this work elsewhere. 

H. Hovsna 


A New Thermal Method for Sound 
Absorption in Liquids 


Arran establishing! the equivalence of sonio and 
thermal energies (given by the relation I = JH, 
where I is the intensity of sound at the source, H is 
the heat produced by absorption of this sound and 
J the conversion factor whioh has the same value 
of 4:19 x 107 ergs/sec. as the mechanical equivalent 
of heat) this relationship was utilized in this Labora- 
tory to develop & novel technique for the measure- 
ment of ultrasonio absorption coefficient in liquids. 
It consigte of the measurement of heat produced at 
different points along the path of an ultrasonic beam, 
and ite application in the formula H = H, exp(—2a2) 
where I in the usual formula for attenuation is re- 
placed by H because of the earlier equivalence rela- 
tion. A series of measurements of absorption oo- 
efficient have been taken with this and 
the resulta have already been reported’ elsewhere 
along with -full experimental details. These results 
have shown that the accuracy of this method is high 
and the values of absorption coefficient so obtained 
are in close agreement with those obtained by other 
methods of measurement. 

Recently, Dutta and Samal* have reported in 
Nature measurements of absorption coefficients using 
the same principle. awe bu ee ee 
coefficients of beneene and carbon are 
75 x 10-27 om.-! seo." and 115 x 10-1 d B00." 
respectively, as against the values obtamed by others 
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which are about 800 x 10-17 em.-! geo.* and 7,500 x 
10-1? am.-! seo.?. 
To check on these results we have repeated our 
at about 5 Mo./seo., utilizing our thermal 
technique. The resulta obtained are given in column 3 
of Table 1. For comparison, results of earlier measure- 
ments are given in column 4 It may be seen from 
these values that the reproducibility is good. 

It may also be noted that these results compare 
well with values obtained by other methoda in thus 
Laboratory, as well as with the commonly acoepted 
values besed on the results obtained by other workers 
using & variety of refined . Our thermal 
technique has also been used by Groseetti!®, who 
reports good results in water. For our experimenta 
by thia technique we have used a generator capable 
of delivering 10 watts radio-frequency power but set 


to & low output to prevent the orystel from giving 
rise to violent ripples in the liquid. It has been 
observed that, with correct ma only a small 
amount of electrical power is for the work. 


m el pic ee ee eae 

cell oontaining a long oolumn of highly abeorbing 
liquid and no oorreotion is to be made for 
sound energy leaving the system. “This feature also 
gives rise to more heat, with the result that the 
accuracy of measurement is comparatively high in 
this method. 

As against this, the resulte obtained by Dutta and 
Samal are in complete disagreement with those 
obtained by us by the above technique and confirmed 
by us here, as also with other resulta by workers 
using diferent methods. The deviation is obviously 
due to some flaws in the method and im interpretation 
of observations. A detailed paper on this work will 
be published elsewhere. 

! B. PAETHABARATHY 
M. PaANOHOLY 
C. B. Trews 
National Physical Laboratory of India, 
New Delhi 12. 
June 14. 
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UNIVERSITY AUTONOMY IN SOUTH AFRICA 


HE Hoernlé Memorial Lecture on ‘Education 

and Race Relations in South Africa"* given by 
Dr. T. B. Davie, principal and vice-chancellor of the 
University of Cape Town, one of the four universities 
of the Union which thus far has held to the ideals of 
British universities in respect of policies of the open 
door and complete academic freedom, is an important 
and scholarly discussion of the interaction of educa- 
tional policies and race relations in South Africa. 
Those strained and worsering relations, as Dr. Davie 
notes, in the present world situation are far from 
being a matter of purely domestic concern to the 
Union of South Africa, and for that reason alone the 
publication of this lecture would be weloomed as a 
contribution to the clear understanding of a problem 
of international import. Still more, however, is this 
lecture to be weloomed as a contribution to clear 
thinking on the issues of academic freedom in the 
modern world, and the place of the university in a 
modern community, whether multiracial or not. 

Dr. Davie starts by proclaiming the conception of 
the functions and ideals of a university as understood 
by the Western democracies. That concept, he 
argues, is essentially of a community dedicated to 
the pursuit, preservation and dissemination of 
learning for ite own sake, open to all who can benefit 
by or contribute to ita teaching or work, and demand- 
ing of them absolute intellectual integrity, prizing 
scholarship and research as the major requirements 
of those who work within ita walls, and demanding 
the fullest possible measure of academic freedom as 
the condition for fruitful creative work. Neverthe- 
leas, the modern university is not divorced from the 
realities of the modern State, from which in increasing 
measure it derives its financial support, and in return 
the university provides much of the theoretical and 
technological training for the professions and the 
higher levels of the publio service. 

Attention is directed to the potential clash be- 
tween this responsibility for service to the State 
and the responsibility for unprejudiced, untram- 
melled search for the truth; though, as Dr. Davie 
emphasizes, the two. functions are nob necemsarily 
inconsistent or opposed. Danger arises if, in practice, 
service to the State comes to mean service to the 
ideology of a particular section in political power at 
that moment. Where universities have taken training 
for service to the State as their primary function, 
discriminations against staff and students on ideolog- 
ical grounds and perversions of the truth m the 
content of ther teaching are liable to occur, and may 
develop into indoctrination. 

Reviewing the position in relation to the State of 
the nine institutions which, with the University 
Oollege of Fort Hare, rank as universities in the Union 
of South Africa, Dr. Davie points out that English- 
also in racial origin, in religion, in political back- 
ground, and in their degree of urbanization, the latter 


* "Education and Race Relations in South Africa.” By Dr. T. B. 
ee (Beret Hoorni Aemiorial Lacture.) 11+31. (Johannes- 
th Afroan Instituto of Race 1985.) 


drawing & larger proportion of students from farms, 
villages and small towns, while most of them are 
also &dherenta of the Oalvinistic protestantism of the 
Dutch Reformed Churches. Moreover, the use of 
Afrikaans as the medium of instruction restricta the 
supply of lecturers and increases the riak of inbreeding. 
In these universities, from which non-Europeans are 
rigidly and completely excluded, the requirements in 
respect of staff and students attached to their concept 
of academic freedom thus came to differ from those 
of the English-medium universities. While this may 
be an expreasion of university autonomy, that it 
should be linked with & party-political and publicly 
announced government policy pointa to`a different 
scale of values. Dr. Davie does not enter further 
into this question of racial discrimination in the 
universities, beyond indicating the strength with 
which the idea that there should be no such racial 
discrimination in the academic fleld is held by at least 
two of the English-medium universities, both in the 
interesta of the universities themselves and of the 
country. Apart from this, ib should be remembered 
that strong protesta have already been made outside 
the universities against the projected extension of 
racial segregation in the Routh African universities, 
and & commission which reported on the situation 
to the Fifth International Student Oonferenoe at 
Birmingham last July urged that at least the remain- 
ing unsegregated universities should continue to be 
multi-racial, and could find no reason why any South 
African university should discriminate between races 
in the admission of students or segregate students 
once admitted to a university. 

In a statement issued last year, it was argued that 
the existence of the two open universities has enhanced 
South Afrioe's reputation overseas and afforded 
concrete expression to the desire for goodwill between 
Europeans and non-Europeans. The report made to 
the International Student Conference referred explic- 
itly to the mfluence whioh foreign public opinion 
often exercises on the policy of the South African 
Government, and suggested that responsible repre- 
sentations from overseas, given effective publicity, 
could assist in preventing further encroachment on 
the autonomy of the South African universities. Dr. 
Davie makes it clear that there is a division in this 
matter among the students themselves, but that there 
is strong student support for the open university ; 
and one of the merits of his leoture is the plain 
warning he gives of the serious consequences likely 
to follow from the Government policy. in view of the 
cultural and political divisions which are the counter- 
part of educational deficiencies in the Union. First hee 
points out that the Government’s apparent intention 
to enforce uniformity of policy on all the universities 
involves risks of psychological damage to the Govern- 
ment party iteelf. Next, it undermines the cancept 
of a South Africa large enough to embrace elements 
of both African and Huropean descent. Thirdly, it 
threatens to determine the future education of the 
coloured and native elaments in & way likely to 
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provoke embitterment and opposition among those 
of non-European origin. 

Dr. Davie is concerned more particularly to note 
the way African education generally is likely to be 
affected if all leaders of the community are trained 
in universities in which the primary objeotive is 
training for service to the State. ` Inevitably, educa- 
tional policy and practice at all levela wil) be directed 
to the same objective rather than to the development 
of the child to the full extent of ite capabilities. 
Ignoring the political and religious aspecta of the 
policy represented by the Bantu Education Act of 
1958, Dr. Devie pointe out that, while the Act will 
double the number of children to be &dmitted to the 
schools, the restricted daily amount of teaching need 
not be seriously retrogreasive if the child can be 
induced to remain at school for a longer period. He 
is more concerned, however, as to the effect of 
insistence on using the mother tongue as a medium 
of instruction, coupled with tho teaching of the 
elements of both English and Afrikaans; and that 
the obvious intention of the Act is that education of 
the African child shall be differant from that of the 
Afrikander, and establish and perpetuate an inferior 
status for the former. This is bound to affect the 
type of education provided in the upper standards 
of the primary school, as well as the curriculum of 
the high school; and ib is likely also to diminish the 
chances of fostering the eager zeat for knowledge 
which is the hallmafk of the true candidate for uni- 
versity education. Most of the aspirations of the 
potential scholar will be suppressed,.and a sense of 
bitter frustration produced in thoee who do succeed 
in entering the universities. 

- This depreasing educational outlook for the non- 
Europeen.in South Africa is presented by Dr. Davie 
quite objeotively ; but he points out unequivocally 
that if Government policy specifically limits non- 
European. education to fitting the pupil for a place 
in society inferior in social and political status to 
that of the Afrikander, there can be no place for him 
in universities to which the latter are admitted 
without creating discord and dissension within the 
universities to an extent incompatible with good 
work. To encourage, however, an academic educa- 
tion similar to that of the Afrikander might well 
result in an increage in the number of those of 
non-European origin seeking and meriting admission 
to the Universities of Cape Town and the Wit- 
watersrand, for example, which would demand action 
on an extensive scalo. He does nob believe that the 
- present friendly relations between students of all 
races in those universities would be endangered 
if the proportion of non-white to white stullenta 
approached equality, though new universities located 


^in certain areas might also be required; and he 


suggests that the establishment of new institu- 
tions of a type similar to the ‘junior college’ of the 
United States, for two-year courses of higher ar post- 
matriculation education and working in conjunction 
with an egbebliehed university, might meet a real 
need of all classes of the population. 

Dr. Davie is clearly concerned that the South 
African universities may soon be faced with addi- 
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tional demands far beyond their capacity without 
considerable expansion. He pointe out that in this 
connexion it is important to consider the severely 
limited openings for the educated African which at 
present exist, and the detrimental effect of this 
position both on race relations and on the curricula 
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: of the university itself. Although, however, tension 


is steadily reing between non-European and Euro- 
pean, and the relation between British and Afrikaans 
sections of the population is also steadily and 
rapidly deteriorating, there is little that the univer- 
sities can do to promote rapprochement. Dr. Davie 
geeks rather a solution at the other end of the scale : 
in the infant school, not in the universities. The 
separation of the English-speaking from the Afri- 
kaans-speaking children in umnilingual schools is, 
Dr. Davie believes, more than any other singlo 
factor, responsible for keeping alive the animosities 
and divergensies between the two sections. Mother- 
tongue instruction, while obviously desirable, is not 
necessarily the best in the interesta of South Africa. 
With instruction both in the mother-tongue and in 
the official language, within one generation the high 
schools and universities would be fed by fully bi- 
lingual scholars ; and its beneficial resulta would be 


manifested within five years, once politiciana were 


determined to seek full co-operation between the two 
main sections of white South Africans. 

While the universities can do little to relax the 
present tension between the two groups of Afrikander 
and English-speaking South Africana, Dr. Davie 
believes that the universities could make a tremendous 
difference by taking a stand against all measures of 
coercion in the educational fleld. They could do 
this in the knowledge that they would thereby 
implement the recognized policy of universities 
throughout the Western democracies. It is the high 
and solemn duty of all universities to inculcate in 
their students that toleration of ideas which charac- 
terizes the really educated man, and the ideal of 
rendermg available the whole of knowledge to every- 
one who can benefit by it. In the measure with which 
they address themselves to that task, the universities 
of South Africa can count on the understanding and 
firm support of universities throughout the free world. 

Dr. Davie addreases himself indeed primarily to a 
South African audience. His two speoiflo requeste, 
that each university be allowed to decide on and 
develop its own policy m relation to the admission 
and academio privileges of its students, European or 

on-Ruropeen, and that, when planning for the further 
university needs of the socially and educationally 
awakened non-Europeans, the facilities provided 
should be additional and not alternative to those now 
available, are manifestly matters for South Africans 
alone. But like his dignified plea for toleration and for 
unbiased judgments, they breathe & ppirit of integ- 
rity and impartiality which commands confidence. 
The Hoernlé Memorial lecture of 1955 is evidence 
that South Africa does not lack those dapable of 
making & university an independent oentre of in- 
formed and reasoned criticism and of constructive 
creative thought, and this in itself demonstrates the 
importance of university autonomy. 
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VICTORY OVER THE PLAGUE 


e 

. Pollitzer. (World Health Organization : Mono- 
Pp. 688. (Geneva: World 
London: H.M. Stationery 
Office, 1954.) Cloth: 10 dollars; 65s.; 40 Swiss 
france. Paper: 9 dollars; 60s.; 36 Swiss francs. 


N the preface to this important work, Dr. R. Pollitzer 

says that the most recent publication in Enghah 
which dealt comprehensively with plague was the 
treatise by himself in collaboration with Drs. Wu 
Lien-teh, J. W. H. Chun and C. Y. Wu which 
appeared in 1936. This book had long been out of 
date, and Dr. Pollitrer, the only surviving author, 
had been frequently asked to publish a revision. 
The advances in the oonirol and treatment of 
plague made in the intervening years rendered it 
destrable to prepare an entirely new work. This Dr. 
Pollitzer did, and it was published serially in the 
Bulletin of the World Health Organization between 
1951 and 1053. It is now Hil re in the form of 
a well-produced ava gi te Incidentally, when Dr. 
Pollitzer was writing preface, the book by 
another great authority, Dr. L. Fabian Hirst, entitled 
“The Conquest of Plague”, had not appeared. It 
should be said that these two works do not compete 
with each other. Dr. Hirst’s very stimulating and 
penetrating study is more in the nature of an exten- 
sive essay on epidemiology than a text-book. 
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Java, Madagascar, and the equatorial belt of Africa. 
Cases occur also in Arizona and New Mexico, in 
South Africa, and in certain South American States, 
but these are ‘sylvatic’ or ‘wild-rodant’ plague. The 
disease has always shown the character of long-term 
periodicity, and the last great pandemic wave 

m 1804. As this wave has not yet subsided, it is still 
too early to say whether the very marked reduction 
which has occurred in the incidence in recent years 
is & result partly of this natural decline or whether 
it has been caused or accelerated by the latest 
methods of control. Although intimate association 
with plague is at present confined to workers over- 
seas, the complex epidemiology of the disease, and 
the fact tha its abeonoe from the European scene is 
dus y to effective anti-plagne measures, make it 
desirable that there should be available a comprehen- 
sive and authoritative reference book on the subject. 
Dr. Pollitzer's book fulfils this purpose admirably. 

In the fight against plague, great advances were 
made following the discovery of Pasteurella pestis in 
1894, especially by the work of Bimond, Ghon, 
Haffkine, and the Plague Commission under the late 
Bir Charles Martin. Although a typical concomitant 
—or rather antecedent—of a plague outbreak ıs an 
epizootic of the disease in rete, ib is surprising that 
it took eo for this fact to produce practical 
Tesulta in the fleld of control. The association between 
disease in rats and in man is mentioned in some 
ancient writings, and it was noted m China in 1793, 
in 1834, and again in 1894, the year m which Yersin 
demonstrated the plague bacillus in dead rate. Yet 
in Hong Kong the destruction of rats was not begun 
until 1901, and the importance of the rat in carrying 
plague m ships was not recognized until 1906. E 

ually important role of the rat-flea in 
plas was firat elucidated by Bimond in 1897; v6 
the method of mfeotion by regurgitation during 
attempted feeding was not shown until 1914. Since 
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that date very extensive researches have been carried 
out on the fleas of the black rat, the sewer rat and 
other rodenta, and Dr. Pollitxer's book contains a 
section of eighty pages on this subject. Despite sug- 
ions which were made to the contrary not very 
ong ago, the result of recent work has been to 
ee the vital importance of the genus Xenopsylla 
ıng plague, and especially of X. cheopis. 
ollitzer suggesta that the role of the flea in 
seats plague must be confined to comparatively 
shen distances on land. Long-distance spread of 
plague through maritime traffic has nowadays almost 
ceased to occur; if it were due to fleas, it would 
have been found not infrequently, despite the universal 
measures practised for the extermination of rate. 

It 13 perhaps not realized widely enough that, 
from the epidemiological and clinical aspects, bubonic 
and primary pneumonio plague are virtually distinct 
diseases. Ib has been shown that pneumonio plague 
is not due to any peculiar characteristic of the 
organiam, or to a mixed infection. Various hypo- 
theses have been advanced to explain the fact that 
certain patients develop plague pneumonia; of 
these, possibly the most important is the theory 
that patients who travel during the early stages are 
liable to detach thrombi which give rise to pulmonary 
emboli, and the theory that vitamin deficiency 18 

ually liable to accelerate pneumonic complica- 
tions, as in the Black Death. The moet significant 
feature is that plague due to wild rodents is nearly 
always pneumonic. Before the advent of the new 
drugs, patients suffering from pneumonic plague 
almost mvariably died withm two days from the 
onset. Fortunately, the disease is relatively easy to 
control by the methods applicable to any droplet- 
borne infection ; but there 18 in some areas a drew- 
back m that the relatives of the patient object to 
his being taken to hospital and to their own enforced 
segregation. 

There are two aspects of the plague problem to-day 
which are worthy of the widest notice. The first is 
the fact that even in Britain unobtrusive changes 
have been place in the prevailing rat species. 
Rattus ratius, the black rat, was supposed to have 
been brought to Europe by returning Crusaders m 
the twelfth century, though, as MacArthur, Hirst 
and others have pomted out, there ig evidence that 
this species was known in Europe from much earlier 
times, and the Romans may have known both it and 
the sewer rat. Whatever may be the truth about the 
early history, there ıs no doubt that in 1727 there 
occurred a westward migration of the sewer rat, R. 
norvegicus, from the shores of the Caspian Sea. From 
that period the black rat fought a losing battle, and 
by the beginning of the present century it was sup- 
posed to be extinct in Great Britain. But since 1911 
R. rattus has again been present in London, and by 
1937 it formed 90 cent of all rats found in the 
London area. Conditions during the Second World 
Wer were again favourable to R. norvegicus, but it 
appears that the black rat is once again winning the 
battle. Hence, should the other factors necessary 
for a localized plague outbreak appear again in 
Britain, the organism would have no difficulty in 
finding suitable animal hosts. 

The other aspect which deserves mention ia the fact 
that the plague bacillus finds a biologically congenial 
habitat in the wild rodenta of the great open spaces 
of the world, and that from them the disease is con- 
stantly being spread to man. In 1856 Taherkasoff 
mentioned in his “Memoirs of a Hunter in Siberia” 
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that the natives of Transbeikalia on the Asistio 

were aware of an infectious disease of the 
ocal marmots (tarabagans) which spread to man, 
but which they were able to avoid by not catching 
or eating sick tarabagans. In 1910 large crowda of 
inexperienced Chinese invaded these breeding grounds 
of the tarabagans, since at that time the price for 
skins was hi They snared both healthy and sick 
animals, the results was the great Manchurian 
epidemic of pneumonio plague which oost sixty 
thousand lives. Since then, ground rodents in many 


countries have been incriminated as normal hosts of 


the plague bacillus. The resulting plague ee 
in man were until recently labelled * ‘sylvatio’. 
Politzer thinks thay the tasm ia denbla con ead calle 
the condition ‘wild rodent’ plague. Hirst has comed 
the word ‘campestral’. There are fundamental differ- 
ences between rat-borne and campestral plague. The 
former leads to collective cases in human settlementa, 
and the numbers of persons affected may.be very 
large. Campestral plague, on the other hand, resulta 
only m sporadic cases those who have 
trated to the haunts of the rodente. Against this 
must be set the fact that, in numbers and in the 
areas involved, the extent of infection is 
very great; against ib alao must be set the high 
case-mortality of this type of plague. 

Despite the great difficulties, efficient "control 
measures have kept away from 
Western Europe during most of this century, and in 
recent years a great weapon has been made available 
in DDT. In the sphere of therapy, enormous advances 
have been effected. A text-book of medicine of 1941, 
which I picked off my shelf at random, states that 
treatment is symptomatic, as no o is known. 
By 1958 yom and the onamides had 


revoluti treatment and had 

us to Dice d aloe ede 
Dr. Pollitzer is to be heartily congratulated on the 

completion of this great work. As a students’ text- 

book it will find its place i , and as a work 

of reference it will be consulted for many years. 


E. ASHWORTH UNDMRWOOD 


A NEW INTRODUCTION TO 
NEWTON 


Sir Isaac Newton 
By Prof. E. N. da O. Andrade. (Brief Lives Series.) 
Pp. 140. (London: William Oollins, Bons and Oo., 
Ltd, 1954.) 7s. 0d. net. 

1950 the firm of Max Parrish and Oo. published 

in ite series of ‘Personal Portraits” an ''Iseao 
Newton” Prof. E. N. da O. Andrade (reviewed in 
Nature, 100, 1046; 1950) Prof. Andrede's latest 
study of Newton is not a revised edition of this 
earlier book, but is an entirely new work for another 
posi y written for a series of “Brief 

which includes, among others, Queen Victoria, 
Elizabeth I, Drake and Wren. In writing the first 
book, Prof. Andrade had the young reader parti- 
cularly in mind, his aim being to set down what he 
himself when young would have liked to know about 
Newton; this second book also has been t as 
simple as possible, so that'it may be for 
as well as older readers. It is not surprising, 

therefore, that the two books, of approximately the 
same length, written by the same au 
largely to the same public, should be very similar in 
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scope and treatment. 
nowhere identical. 
Prof. Andrade’s main object is to make clear what 
it was that Newton did and why it was of such 
importance for the development of scientiflo thought 
(p. 11) To this and he begins by reviewing the state 
of science at the time of Newton's birth : the influence 
of Aristotle on men's attitude to scientific inquiry, 
the survival of the Aristotelian idea of natural and’ 
non-natural motion, the accepted view that white 
light was simple, colour a complication. In view of 
the important part played by astronomy, in particular 
the motion of the penc in Newton's work, Prof. 
Andrade outlines the history of that subject up to 
Newton's time: the Ptolemaio and’ Copernican 
systems, Kepler’s Laws, Descartes’s theory of vortices, 
Turning next to Newton himself, Prof. Andrade 


The texts, however, are 


‘shows him first as a boy of no particular genius but 


with a marked bent for handicrafta ; and then as an 
undergraduate at Cambridge, where only Barrow saw 
in him E MA The 
crucial period spent at home at Woolsth 
the plague years, Uehara ths wes adil et 
his life” (p. your ieee abject of ibo nett hcc 
( 3). It was during this time that Newton, 
Mee ai uus Aceh HEEL ME CEA 
ing the moon's motion and the compoeition 
cf white light, invented tho method of Azione, and; 
as Prof. Andrade considers almost certain, arrived at 
his ‘laws of motion’. 

Newton returned to Cambridge early m 1667; in 
October 1069, at the age of twenty-six, he succeeded 
Barrow as Lucasian professor of mathematics. At 
this time his great interest lay in optics, and his early 
work in this field, m r construction of the 
reflecting telescope, is in Chapter 4. Then 
follows an account of the events which led to the 
publication in 1687 of the ‘ "^, sufficient being 
zaid of the contents of this great work to bring home 
the magnitude of Newton's achievement. 

The ious feat involved in ucing 
l ipia" in the of eighteen months,took its 
toll of Newton’s &nd led to & period of acute 
mental depreesion. Prof. Andrade deals very under- 
stendingly with this period, rejecting the suggestion 
sometimes pub forward that it was a périod of mad- 
ness from which Newton never completely recovered ; 
the “silly story” of the dog Diamond is dismissed as 
quite out of keeping with the facta. 

Newton had recovered by 1698; m 1696 he went 
to London as Warden of the Mint, ‘and the important 
work which he did here in connexion with the reform 
of the coi , 88 well as hig continued soientiflo 
activities, rds ample evidence that his mental 

, bad suffered no setback. In 

i the “ . Andrade points out 
(p. 106) t, though all the work was probably done 
before Newton went to London, the added ‘‘Querica’’ 
in the second edition (1717) not only show the 
profound thought given, since the publication of the 
first edition in 1704, to the matters with which they 
deal, but also contain some of Newton’s most inspired 
suggestions. Prof. Andrede concludes his account of 
Newton with a chapter on ‘Newton the Man", an 
unbiased assessment of his character. 

from a few obvious misprints, there are only 
two points which call for correction. The statement 
of Kepler’s third law (p. 30) was probably intended 
to read: ‘‘the cube of ths mean radius of the orbit”. 
The text on p. 186 does not tally with the accom- 


penying figure illustrating the retrograde motion of 


the 
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the planets: to conform with the figure, line 8 
should read “between d and e" and lme 6 “from 
backwards to forwards” (or alternatively broken 
arrows should be shown between b and o). 

This masterly mtroduction to Newton will be wel- 
comed by all mterested in the history of science, not 
only as & penchueng. study of Newton himself, bub 
also for insight it affords into many matters 
affecting Newton’s life and work. 

N. H. px V. Hearnoors 


EARTHQUAKE GEOGRAPHY 


Seismicity of the Earth and Associated Phenomena 
By B. Gutenberg and O. F. Richter. Second edition. 


Pp.x+3810. (Prinoeton, N.J.: Princeton University 
Preas; London: Oxford University Press, 1954.) 
80s. net. 


qe. work on earthquake 


hy by :two 

well-known seismologists, Prof. B. Gutenberg 

and Prof. O. F. Richter, now working in Pasadena, 

may be considered to be the modern counterpart of 

the work of such giants of the past as Count R. de 

Montessus de Ballore and Dr. O. Davison, and is an 
extremely important work. 

In a young and vigorous subject, such as this 
relatively is, in which the recording a and 
hypotheses are changing and in which data are 
accumulating so rapidly, it is indeed a pleasure to 
note that a second edition of this book is required 
so soon. This contingency has enabled the authors 
to bring the work up to date to the end of 1953, 
and in order to save additional prmting costs this has 
been done in a manner Bo as to cause as little 
With regard to the tablon numbered M, 15, 18, which 
i IT PEES SON eii E E 14, 15, 16, whic 
are lista of earthquakes 
d Bea ee UE 
chronologically, and it must be remembered that 
they are selective within the limits set by the authors. 
Profs. Gutenberg and Richter do not intend them to 
supplant the more complete records of the Inter- 
national Seiamological Summary, the authors of 
which are now working on the 1946-47 reductions. 
Tables 4 (largest earthquakes) and 6 (annual energy 
release in earthquakes in ergs), being small, have been 
brought up to date and where necessary 
without difficulty. Tables 17, 18 and 19 (regional 
lists) have had their additions put at the end, and 
references to new literature have been added. Where 
major additions have been required, these have been 


collected together, on p. 104. 
Better sei hs su as those constructed 
recently by Prof. W. Hiller, of Stuttgart, and better 


timekeeping (now in many seismological observatories 
measured correct to 0-1 sec.) have given better data, 
and hence it is now possible to determine the velocities 
of seismic waves ab various depths in the earth with 
greatly increased accuracy. Moreover, data from 
new stations such as those ab Kiruna (north Sweden), 
Tamanrasset (West Africa) and Lwiro (Belgian 
Congo) assist in the elucidation of local deep structure. 
Lateral and vertical variations in earth structure are 
not confined to the difference between continente and 
oceans and 5o mountainous regions. In this connexon, 
explosion seismology has been increasingly used in 
attempts to solve academic problems ooncerning 
ee ee 

Md era always found at exactly the same 
depth, Mohorovidié discontinuity (p. 26, eto.) has 
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been found to be preeent under all continents and 
under the Atlantic and Indian Oceans (depth 37 km. 
under the Canadian Shield and 45 km. under Japan). 
The velocities of primary waves above it a 
to 6-5 km./seo. and those below it to 8 km./seo. The 
generalized word for the layer immediately under the 
sedimentary rocks, namely the “granitic layer", is 
ually being discontinued for various reasons, and 
in this new edition has been replaced to some extent. 
Prof. Gutenberg believes that above the 
Mohorovidis discontinuity there existe at least one 
layer having low wave velocity and presumably rela- 
tively low strength. The consequences of this hypo- 
thesis and the comparison of these co with 
those of other hypotheses are still being cansidered. 
The book is essential for studente of geophysics, 
geology, geography, civil engineering and earthquake 
insurance, and ite value has been enhanced in this 
new edition by the additions and amendments. 
Eznxmer TiLLOTBON 


TEACHING OF M.K.S. UNITS 


The Teaching of Electricity, with special reference 
to the Use of M.K.S. Units 

(A Report of a Sub-Committee of the Science Masters’ 

Association.) Pp. xiid4-135. (London: John Mur- 

ray (Publishers), Ltd., 1954.) 10s. 6d. net. 


teaching of electricity is a matter of great 

im to schools, technical institutions and 
universities, and this book on the subject, sponsored 
by the Science Masters’ Association, is one which 
should be very carefully considered. It is really an 
attempt to present a case for the teaching and use in 
Britain of the rationalized M.K.8. system of unite in 
schools, and ib can be said at once that the committee 
of the Association charged with the task has done it 
well. Now, it is not the province of a reviewer to 


present an opposing point of view, although in 


„paming he may mention that in his teaching and, 


still more in his researches, he has never found the 
traditional unite to fail him ; and he is of the opinion 
that the rush to popularize M.K.B. unita in certain 
quarters is ill-conceived and likely to be of relatively 
short duration, except for those workers who are 
fondamentally interested in and continuously working 
in electromagnetic theory. 

The book is divided into seven main parts: the 
recommendations of the committee, the syllabus 
intended for advanced and scholarship levels in the 
General Certifloate Examination and notes thereon, 
Rp ue of units, theoretical proofs, experimenta 

and, finally, two appendixes on experimental details 
and additional experiments which may be used to 
support the syllabus. They are all worthy of careful 
perusal. Some of the experiments are highly 
Ingenious; for example, it is interesting to find a 
description of a form of the Lorenz rotating-diak 
method for the abeolute determination of the ohm 
adapted for use in schools. 

But, among the recommendations of the committee, 
one finds the omission of quantitative magnetism, 
“because we now know that an isolated pole is an 
impossibility and that a magnet with permanently 
disposed poles is an impossibility". Bo too is a 
permanent electric current. A sixth-form pupil is 
asked to accept without question e, 1/u,ot ; but 
he may not be asked to that a sheet of surface 
magnetiam may be pi as made up of free polea! 
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As & university teacher, the reviewer dreads to think 
if these recommendations 


something must be left out and that the experimenta 
never work anyway. Still, it is good to know that 
edes of magnetism may be useful in the 

E i of ships; perhaps their navigation is 
relatively unimportant ! 

But assuming that we are to cease to train hysi- 
cists and that we are only interested in 
electronio engineers, may one commend the following 
suggestions which will enable some quantitative 

to be done. On p. 44 is given an expres- 

sion for the fleld along the axis of a ooil carrying a 
current. Let us now use two ooils and so introduce 
the Hebnholtz coil system. Let the Helmholtz 
system be mounted with its axis along the magnetic 
meridian (assuming that this is known), with a 
small vibration magnetometer mounted at the centre 
of the system. In this way, by passing known 
currents through the coils one ventures to hope that 
the idea of the magnetic moment of a small parmanent 
magnet (high-coercivity ‘Aloomax’ oan be obtained) 
&nd of the horizontal component of the earth’s fleld 
may be gai Now rotate the Helmholtz system 
through 90° about & vertical axis, leaving the vibra- 
‘currents through the Helmholtz system, one may 
obtain deflexions of the magnet (using & mirror 
attached to ib for of measurement) and 
ify the usual tan Ó relation. Next, replace the 
Helmholtx coils by a solenoid of small cross-section 
Pe i ee ee ee 
of the 2Mdj(d* — i*)* relation, where M is given 
value by passing a current through 

id. Now replace the solenoid by a per- 

and again verify a 2Mdj(d* — my 
siis way is now open for the use of ghorb 
magnets in the traditional marmer. 

PaO eee qusc biel ene ee 
lating book will undoubtedly 
Fee edie tus uo eae MS yee 
n rro desee cad ae lend 
of point electrio oharges and magnetic poles. 

L. F. Baras 


an à 


AMERICAN CHEMICAL INDUSTRY 


American Chemical! Industry 

Amen. By Wiliams Haynes. Volume 1: 
ground and Beginnings, 1608-1910. Pp. borvii+ 
5124-823 De. Volume 5 :' Decade of New Products, 
1930-1939. 


ieee RE. (New York: 
D. Van Nostrand London: Mac- 
millan and Co., Sol 180k} 112s. 6d. each vol. 


"Ds appearance of these volumes completes the 
ambitious design which is set out with somewhat 
i modesty in the first volume, anly now 
available. Vole. 2 and 3 appeared in 1046, Vol. 4 in 
1948, and VoL 6 (a history of 219 United States 
companies in the chemical and allied fields) in 1949. 
Vol. 5, now published, is logically the last volume 
and concludes with the outbreak of the Second 
World War in 1989, though there is ic mention 
of later developments (that is, in Vol. 6). 

The work is mainly economic and political in bias, 
and there is no technical detail, though practically 
all technical advances are mentioned with adequate 
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references, very often to review articles. The whole 
is obviously a reference work and scarcely for general 
i and the aspects of American industry with 
which it is mainly concerned are not of great interest 
in Britain, or indeed in any European . The 
first volume is perhaps an exception, especially in 
the earlier chapters, where an excellent review of 
Oolonial and Colonial history is concisely set 
forth the always interesting beginnings of the 
early industries. This might repay study by other 
than science students, and indeed the appeal of all 
six volumes to the economist and historian might be 
considerable. 

Perhape the strength and weakness of the whole 
work is to be seen in the thirty-two pages of “‘Chemical 
' in Vol rU DN nU 

Bor Gui an four ; 
j ieu oon- 


temporary Sronis ebria aids that "ha work is 
founded primarily on Column 2, though with refer- 
ences to most of the items in Columns 1 and 3 and, 
in Borne oases, to Column 4. Thus on p. xx, under 
the year 1930, three of the ten items in Column 1 are: 

Smooth Tariff in effect; Bureau of Indus- 
trial Aloohol, Treasury separated from 
the Prohibition Bureau, Justice ; and 
Bete nM, No Oden dolus eg Jamaica 


VoL. 176 


ginger . In Oolumn 2 there are nine short 
Items, e oe ee ee 


anhydrous hydrofluorio acid ; 
opened Canadian factory ; followed by & complete 
list of company mergers and, on the next page, & list 
of new companies and incorporations. In Column 3 
there are ee eee 
corn sugar, and cellulose acetate m 
introduced, to element 87 discovered, F ind 
E. J. Murphy, and Armour Research Foundation 
opened; in this column, at the end of each year, is 
& list of medals and awards, not confined to the 
United States. Finally, in Oolumm 4 there are seven 
itema, inol London naval reduction treaty ; dis- 
covery of planet, Pluto; international rayon 
Ru cal ee nda C at ea 
bark in malaria celebrated at Missouri Botanic 
Gerdens, Tb should be said at once that the compre- 
hensivenees and not the i oe of the items 
To see the work 
ee. di Wa Gale eee qe 
fascination of & similar work on the Britiah industry, 
with ita concise biography of practically every 
founder, director and prominent research worker 


mentioned, one could scarcely parallel the 
unfortunate in & payroll holdup in 1933" 
(p. 246 n). 


The list of errata included in Vol. 1 shows how 
few and unimportant’ these, in general, are, th 
in that volume itself, p. 248, “viscous” is printed for 
*tvicious'" with a rather contradictory effect. There 
in nó general iddez, aad in boite of acclaim! to ts 
contrary, ib was found difficult to trace items from 
volume to volume through the separate indexes, as 
the important references are not distinguished. 
, the six volumes together constitute 


information and 
five volumes. As & guide to the working of tariffs 
aen dou ccu M v orf a ta 
interest far outside the chemical field. 
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THE PEACEFUL USES OF ATOMIC ENERGY 
REACTOR PHYSICS AND CHEMISTRY 


By Dr. J. GAUNT and D. J. LITTLER 
- Atomic Energy Research Establishment, Harwell 


PR Spin articles by Sir John Oockcroft and Dr. 
on the Geneva Conference on the 
pea of Atomic Energy (see Nature, Septam- 
Ex qo. p. 482, and September 24, p. 574) have 
described the seasions, and those sessions 
devoted toiteactar dovelopcmans ‘eid oerioel denk. 
nology. The present article deals with the more 
specialized technical sessions in the flelds of reactor 
physics and chemistry. 

The sessions on reactor physics began with 
descriptions of the various techniques used for the 
measurements of neutron cross-sections; these in- 
cluded descriptions by American, Soviet and British 
scientists of mechanical velocity selectors, time-of- 
flight instrumente, and methods for ae 
inelastic cross-sections. The papers which 
showed that the work had been proceeding on similar 
lines in all three countries. The delegates were 
interested to hear a i of a new of 
neutron spectrometer developed in the U.8.8 A 
pulsed deuterium—tritium neutron source, embedded 
in & large block of lead, is used; by observing the 
neutrons a definite time after the source has been 

one can select neutrons which have been 
moderated by elastic collisions in the lead and there- 
fore have a cular energy. This technique ahould 
prove for measuring neutron absorption croes- 
sections in the so-called intermediate energy region, 
and will supplement experiments being made by 
another method at Harwell. 

In later sessions, some of the results obtained by 
these techniques were described. Most of the oros- 
section values presented were ones which had pre- 
viously been classified ; they included the total and 
fission cross-sections of the three fissionable isotopes, 
uranium-283 and -285 and plutonium-389, for all 
neutron energies up to several MeV., and the absorp- 
tion croas-section as a function of energy of the very 
important flasion-product poison xenon-185. The 
cross-sections of the flssionable isobo had been 
independently measured in Canada, , Great 
Britain, the United States and the U.S.B.R., and the 
curves showing the variation of cross-section with 
energy agreed remarkably well in all cases. One 
interesting feature was that a small resonance in 
uranium-288 was only fully disclosed by combining 
all the data. Its presence had been suspected in each 
country, but in every oase it was thought that m- 
sufficient data had been accumulated to be sure that 
the resonance was real, 

The &beolute values of the cross-sections of the 
three isotopes, ur&nium-288 and -235 and plutonium- 
239, showed some discrepancies. At the suggestion 
of the chairman of the session on fissionable isotopes, 
D. J. Hughes, the British, French, Soviet and 
American scientists met after the formal session to 
consider the thermal (2,200 m./s.) absorption and 
fission cross-sections of these isotopes. It was decided 
*o prepare a set of ‘world average values’ for these 
cross-sections, which could be used as a means of co- 


quoted errors of the world average values given here 


are besed primarily on the spread in reported 
resulta and are sometimes larger than errors of 
specific quoted result : 


rantum-336 

Piutontum-239 
!: Almost a whole seasion was devoted to discussing 
what are the best values of the number of neutrons 
per flasion and the number of neutrons per neutron 
captured for the three flasionable isotopes. Papers 
were read by British, American and Soviet physicists, 
and again ib was found that there was good agree- 
ment on these hitherto classified numbers. T6 was 
shown that breeding with a positive gain-factor with 
a marium AMO -obetoaiaricdeo aysiand is Dol pomsible 
in either an intermediate or thermal energy reactor ; 
but that breeding should be possible in a thermal 
reactor with the'thorium-232-uranium-288 system. 
An important contribution from the United States 
was on the delayed neutrons following the fission of 
uranium-238 and -285 and plutonium-239; here, 
again, most of the information had previously been 
classified. 

Several sessions were devoted to describing measure- 
ments of importance to thermal reactor design, such 
as alowing-down and diffumion-lengths in beryllium, 
graphite and water; resonance integrals for uranium 
and thorium; and exponential experiments made 
with uranium and the three moderators, graphite, 
ure eee Here there were can- 

India, Sweden, Norway and The 
Netherlands as well as from France, Great Britain, 
the United States and the U.8.8.R. An interesting 
paper was also read on the British xero-energy fast 
reactor (ZEPHYR), to which reference haa already 
been made in Sir John Oockoroft’s article. Papers 
were also read describing the work done on thermal 

us critical assemblies at Harwell and Oak 
Ridge; the latter paper deseribed some very pains- 
taking work done over a period of several 
Part of a semion waa devoted to the subject of 
fission-product poisoning, which is of importance in 
evaluating the reactivity lifetimes of thermal 
reactors; contributions from the United States, 
Great Britain and Canada were presented. The 
sessions on readbor physics closed with the reading of 
papers on reactor kinetios and reactor theory. 

The seasions on chemistry, metallurgy and tech- 
nology started logically with discussions on the 
natural occurrence of uranium and thorium. Each 
nation was originally invited to submit papers on the 
occurrence of these metals within its own territory, 
and a summary of all the data submitted was pre- 
sented by P. F. Kerr for the United Nations, followed 
by & panel discussion between representatives of some 
twelve countries. In the subsequent seasion, methods 
of prospecting, Including ground, aerial, aero-radio- 
metric and radio-hydrogeological methods, were 
discussed. Although it appears that prospecting for 
uranium is now being carried out at & rate un- 
paralleled for any other metal, 8. H. U. Bowie and 
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C. F. Davidson (Great Britain) and A. H. Lang 
(Canada) stressed the need for a geological approach 
to the problem rather than the present tendency 
for ‘‘wildcat weekend sohemeg". : 

The seenions on the flasion process and the chem- 
istry of flasion products and heavy elements demon- 
strated the vast amount of work of a fundamental 
nature that has been carried out since the first 
discovery of fission. i the course of these 
meetings, the names were publicly announced for the 
elementa 99 (einsteinium), 100 (fermium) and 101 
(mendelevium), and much interesting information 
was presented by Great Britain, the United States 
and the U.S.S.R. on the fundamental chemistry of 
elements such as ruthenium, technetium, &merioium 
and curtum, while delegates from many countries 
took part in the discussion. 

Three sessions were devoted to discussions on the 
effects of radiation on reactor materials, solids and 
liquids. Here again it was evident that, while a very 
considerable efforb has bean expended by many 
nations in an endeavour to obtain information of 
technological importance, much work of & purely 
fundamental nature has also been carried out, as 
exemplified by A. O. Allen and by O. J. Hochanadel 
(United States) in their contributions on the affect 
of radiation on water. 

Although much information on the production of 
metalic uranium and metallic fuel elementa was 
released by Great Britam and the United States for 
the Conference, only a limited number of papers 
could be presented orally. Of these, the paper by 
J. P. Howe described some of the extensive work 
being carried out in the United Statea on a large 
variety of potential fuel elaments such as ceramics 
using uranium dioxide, uranium bonded in rirconium 
and a dispersion of uranium carbide in graphite, 
while G. E. Kaplan and' G. A. Meyerson (U.B.8.R.) 
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described the production of thorrum by electrolysis 
of a fused salt and the powder metallurgy of this 
very important element. 

In the sessions devoted to the production tech- 
nology of special materiala, particular attention was 
paid to graphite, zirconium, beryllium and heavy 
water. M. Benedict (United States) gave a con- 
densed account of his extensive survey paper of 
production processes for heavy water and the 
economics of various methods, while I. Dostrovsky 
and Y. Lehrer (Israel) presented some interest- 
ing information on basic design equations for 
the distillation — prooeee in  isotope-separation 
plants. 

The seasions devoted to the study of separation 
processes for uranium and plutonium were et pron 
with much information from Great Britain and the 
United States which had hitherto been classified. 
This information was virtually complete and should 
be of immense value to otber nations contemplating 
the design and operation of extraction plante. It 
covered not only the practical experience gamed 
from the operation of existmg extraction plante, but 
also surveyed the practical limitations of solvent 
extraction processes and the p ing of aqueous 
homo us reactor fuels. Liquid-metal technology 
ws les discunt food tho TOME GE vis of fhe: ceo 
of liquid metals for reactor coolants. The paper by 
M. A. Mikheyev on heat transfer of molten metals 
showed that the U.S.S.R., as well as Great Britain 
and the United States, is pursuing work on this 
subject with great vigour. 

Finally, the chemistry and technology sessions | 
ended with discussions on waste treatment and dis- 

; the contributions in these sessions coming 

m Canada, Great Britain and the United States 
provided interesting accounta of the disposal practices 
in these countries. « 
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FERTILITY IN FARM ANIMALS 


"| HE mertan o6 Bagh manden or feits m 
farm animals is pointed by the fact that, on 
September 5, at Bristol, Beotian M (Agriculture) of the 
British Association spent a complete morning disous- 
sing the problems involved in it. Quite apart from 
the fact that & large proportion of farm animals, such 
as dairy cows, are kept simply because they breed 
and their productivity depends on their doing so, 
efficient animal production is closely related to regular 
high fertility in most other species and types of 
animal also. Furthermore, selection and improvement 
by breeding are dependent, if they are to be efficient, 
on the maximum number of offspring being produced. 
The problems sasociated with fertility were ted 
and reviewed in three papers: Dr. J. A. Laing, on 
standards of fertility ; Dr. J. Hammond, on factors 
eee ees and Mr. A. F. Holt, on factors 
ing fertility. 

In di ing standards of fertility, it was pointed 
oub that in pigs and sheep no absolute standards 
exist. The inherited differences im fertility between 
breeds of sheep and the manner in which inherent 
fertility is conditioned by environment can cause 
very wide variations in lamb production in normal 
circumstances from 100 to 200 per cent annually. 
Wide variations in fertility also exist between breeds of 
pigs with average litter sizes from seven to eleven, 


variation which is again increased by differences in 
management and husbandry. In the case of cattle, 
there do not seam to be the same inherited differences, 
but there are very great diversities which are associ- 
ated with environmental factors. A distinction must 
be drawn between inherited fertility and inherited 
infertility. The differences in the former are referable 
to numbers of ova ovulated, whereas the latter is in 
general associated with specific anatomical abnormali- 
ties which prevent either male or female animals from 
breeding. It is for this reason that the number of 
lambe or the number of pigs born after each pregnancy 
can be varied by inheritance, whereas in cattle the 
inning-rate is Bo low as to be insigni in ita 
effect on fertility. Inherited infertility also, while it is 
found in all species, ia of low incidence and affecta 
standards only ih a minor way. The conclusion which 
has been reached by many workers that only small 
xm Var aeo e cH oe achieved by selection 
breeding for this character was questioned on the 
grounds that the statistical analyses made may not 
have been based on the correct i n 
very great improvements of existing should 
be by alterations m environmental conditions, 
and with them inareases m productivity. 
These improvements can be approached in two 
ways, either by the method of eliminating those 
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factors which reduce fertility ar by that of introducing 
new methods which enbance fertility beyond the 
physiologically normal level. 

In the case of the bull and ram, the present method 
of dilution and storage of samen has greatly increased 
fertility, and further extensions of thia method have 
been possible through the development of storage of 
semen ab —79° O. Extension of the fertility of horses 
and boars, however, has until recently not been 
possible because of the lack of suitable diluents for the 
preservation of spermatozoa ; but the use of glycine 
as a diluent for boar semen has recently been 
successfully developed, and preservation of - 
850xo& by means of glycine diluents is-now being 
applied under farm  oonditions, so that the 
fertility of the mdividual boar may be considerably 
increased. 

Female fertility may be increased by stimulating 
the production of larger numbers of ova by means of 
injected gonad. hormone. The ovulation-rate 
of the ewe can be raised in the normal breeding season. 
by means of 500 rv. of pregnant-mare serum (mare 
serum gonadotrophics) given four days before œstrus. 
distrus and ovulation can be induced in the summer 
ancstrous period by the injection of pregnant-mare 
serum following progesterone. This is particularly 
important because of the unproductivity of the ewe 
for half the year. This method marks an advance, 
for, until recently, hormonal methods of inducing 
summer cestrus in ewes have been unreliable, causing 
either ovulation without œstrus or vice versa, but 
rarely the two together. 

The fertility of cows of high genetic value could be 
increased by the intra-uterine tion of their 
ova in other lees valuable tor’ cows. The 
not yet been solved, although such transplanta have 
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by the transfer of gonadotro hin-stimulated fertilized 
ova from pre- , because fertilized ova 
have bean in this way from calves less than 
one month old. 


forms of infertility, particularly in cattle. Recent 
surveys at cattle breeding centres have shown that 
about 5 per cent of herds experience widespread 
infertility annually, but only 1 per oenb remam 
infertile for more than one year. Many of the 
associated factors are unknown, although climate 
and the effect of season of the year, age, size of herd 
and time of breeding in the estrous period may be 
involved. The nutritional problems are i ly 
complicated, and there ia now good evidence that 
the combined effects of ph orus, caleium and 
vitamin D may be of conmderable E ipee, 
although the and pathological 

involved have yet to be clarified. Infectious 
diseases, such as brucellosis and trichomoniasie, have 
been controlled by the introduction of suitable 
measures of preventive medicine and alterations in 
animal husbandry. Vibriosis, a disease the patho- 
genesis and diagnosis of which have now been clarified, 
will eventually be similarly dealt with. It is striking 
that in all types of disease which depress fertility, 
whether infectious or otherwise, and in all species 
of animal, one prominent pathological feature is 
early embryonic mortality. If the causes of this 
lesion could be determined, & great step forward 
would be taken towards the reduction of infertility 
and so to the increase of productivity. 


TRACE ELEMENTS AND PLANT GROWTH 


T the recent British Association meeting in 
Bristol, a joint session of Sections K (Botany) 
and M (Agriculture) was held on September 6, at 
which the subject of ‘Trace Elemente and Plant 
Growth” was discussed. The session was with 
an introductory paper by Prof. T. W (Long 
Ashton), who reviewed aspects of the subject of 
interest both to botanists and agriculturiste, and 
illustrated the main points by reference to crop planta. 
He began by presenting a general picture of the 
content of mineral elements in planta, for which the 
term ‘mineral status’ might be used to express the 
resultant of the quantities and interactions of the 
elements present in the plant on its growth and meta- 
bolic activities. The mmeral elementa that oocur in 
planta are generally classified into three groups: 
essential mineral nutrienta; beneficial elements ; 
and other elements. While the essential mineral 
nutrients comprise the most important group, the 
other elements are of importance ‘and may present 
special probleme both in the growth and utilization 
of 3 
total number of mineral elements now regarded 
as essential for the wth of higher plants is thirteen, 
and these are y divided into two groups, major 
and trace elementa, purely on the basis of the amounta 
commonly found in plants. The grouping is as follows : 


Major : nitrogen, phosphorus, calcrum, magnesium, 
potessium and sulphur. 

Trace or minor: iron, Manganese, boron, copper, 
zino, molybdenum and chlorine. 

Ohlorme is the last element to be proved to be 


_ eesentinl and is tentatively placed in the trace element 


group, although it probably occupies a position inter- 
mediate between two groups. In the subsequent 
sections of Prof. Wallace's the discussion was 
restricted to the six well-establé trace elements— 
iron, manganese, boron, copper, xino and molyb- 
denum—all of which have been shown to be easential 
for a wide range of plants and to be of considerable 


mpoo ea ey 

i the historical aspects of trace 
elements, dating from the experiments of Bachs and 
Kno about 1860, the special effecta of trace elamenta 
in ion to deficiencies, excesses and interactions 
‘were outlined and illustrated by photographs. Prof. 
Wallace pointed out that the i effects shown. 
are not only of economic importance, but also are 
of use in assessing the mineral status of planta and in 
renee porn problems of plant nutrition, 
such as in examination of factors causing injur- 
ious effects produced on many plants in acid soils. 
An outline was given of the soil factora that are of 
special importance in influencing the supply of the 
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trace elementa in soils to plants, particular mention 
being made of the effects of pH, organio matter and 
drainage conditions. Availability of flve of the six 
` traco elements tends to decrease progressively with 
increases in pH values, but the reverse holds for 
molybdenum. The effects of organic matter are 


changes brought about in conditions affecting oxida- 
tion and reduction in the soil. Efficient methods now 
exist for the control of deficiencies of all the trace 
elements in fleld cropa, with perhaps the exception of 
iron, and for this element promising results have been 
recently obtained with iron chelates, such as the iron 
salt of ethylene diamine tetra acetic acid, used both 
as foliage sprays and as soil dreasings. Methods for 
the control of excesses of the elements are not so 
satisfactory, particularly for copper and mmo, which 
am other effects produce a deficiency of iron. 

Following Prof. Wallace's introduction, three 
papers were presented dealing with special ios of 
current research on trace elementa, The of 
these was by Dr. E. J. Hewitt Ashton), who 
described the methods he has em oyed ab Long 
Ashton to produce deficiencies of the trace elementa in 
sand and water cultures, and in his igations to 
establish the essentiality of further elements that 
might be expected to be needed by plants in trace 
amounts. The methods used involve several oon- 
siderations that apply equally to investigations with 
higher plants and micro-organiama. Mineral element 
contamination, ranging from negligible to injurious 
concentrations, may ocour at random from many 
sources. It should always be assumed to be present, 
and specific precautions should be adopted as routine 
measures to reduce it to a minimum. Ideally the 
culture medium should provide quantitatively known 
amounts of all the elements regarded as essential. 

-Culture equipment and materials, comprising 
containers, water supply, solid media and nutrient 
reagents must all be specially selected and treated to 
eliminate likely impurrties. Minimum concentrations 
of some known essential elements, for exam 
molybdenum, may need to be of the order of 0-000 005 
parts per million to obtain severe deficiency effects. 
Theee levels may be achieved in water purifled by ion- 
exo resins or by distillation in ‘Pyrex’ appar- 
atus. Specific nutrient purifleation methods should 
achieve 99-95 per cent efficiency of removal at initial 
concentrationa of only a few micrograms per litre, 
without introducing physiologically active reeiduee. 
Seed or inoculum inevitably provides elementa easen- 
tial to the species and may require initial depletion 
under defloiency conditions before a response can be 
observed. Atmospheric contamination may enter 
directly through foliage or by aeration treatments, 
and air-conditioned equipment may be necessary. 
Large-scale experimenta greatly magnify the drfficul- 
ties. Estrmates of total mineral contamination and 
its sources are desirable, and for these chemical and 
spectrographic methods, radioactive isotopes and 
biological assays each have limited uses. 

Many experiments to demonstrate the essential 
nature of mineral elements have exploited existing 
methods to the limits of their efficiency. The inter- 
pretation of five results in such investigations 
should be limi to the statement that requirements, 
if any, are below the threshold set by the experiment. 
The most painstaking experimenta often fail to emin- 
ate traces of certam elements from the ash of the test 
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organism. Tests of cobalt, nickel and vanadium 
omissions, using tomato in water culture, suggest 
residual contamination that ia 10-100 times greater 
than expected from residual levels normally achieved 
for copper or molybdenum employing comperable 
iecliniones; and the levels found eo within the know 
range of adequate supply for ome essential micro- 
nutrients. 

On the other hand, although some elements—for 
example, magnesium—are regarded as being generally 
esential, the absolute or qualitative requirements 
of organisms may differ for certain elements, or 
for a given element in different nutritional oiroum- 
stances. Recent advances in knowledge of differences 
in the utilization of cobalt, molybdenum, vanadium 
and sodium in bacteria, and fungi support this 
view, which 1s compatible with the effects of evolution 
on differences in specific properties of 
proteins. Beneficial elements may also be revealed, 
as although these are nob essential, they may materi- 
ally supplement growth or metabolic efficiency either 
under conditions of partial deficiency, or in the pre- 
sence of the full complement of the known essential 
elementa where two or more enzyme systems may have 
incompatible optimal requirements for a single 
element. 

There ia considerable scope for further investigation 
of these more specialized aspects of mineral nutrient 
requirements. The limita of existing techniques must 
be extended to lower thresholds of sensitivity for 
elements of uncertain nutritional status, and the 
range of o studied must be greatly increased. 

Dr. D. J. D. Nicholas (Long Ashton) discussed the 
role of molybdenum in the nitrogen metaboliam of 
plants and described mvestigationa on the nitrate 
reductase system of higher plants and micro-organ- 
isms in which molybdenum has been shown to be the 
metallic component of the enzyme. The reeults have 
established for the first tıme a definite role of molyb- 
denum in the metaboliam of plants. The enzyme 
that catalyses the reduction of nitrate to nitrite m 
higher planta, fungi and some bacteria i18 a molybdo- 
flavoprotein, which transfers electrons from reduced 
pyridine nucleotides via flavin and molybdenum to 
nitrate, and the latter ıs thereby reduced to nitrite. 
Molybdenum was identifled aa a constituent of the 
enzyme by the facta that increased enzyme activity 
was paralleled by an increase in rta content in the 
enzyme, while other metals were without effect, and 
that it was possible to reactivate the dialysed enzyme 
specifically with molybdenum. 

During nitrate reductase action, molybdenum 
undergoes oxidation-reduction changes involving Mott 
and Mo*t. The valence-states of molybdenum, 
including Mott, Mo*+ and Mo prepared by peper 
chromatography, were used in expermenta with the 
pore enzyme. Mo acta as an affective electron donor 
or the enzymatic reduction of nitrate, but Mott 1s 
without effect. Mo*+ reduces nitrate non-enzymatic- 
ally. It ia unlikely that the chemical reduction of the 
nitrate 10n by Mo* is important for nitrate reduction 
in plants, because Mo**, which is readily oxidized to 
Mo* in the presence of Mott, has not been detected 
in plant tissues and the enzymatic reduction of 
nitrate involves Mo and Mo'* only. 

It has not been possible to effect a non-enzymatic 
reduction of Mott to Mo* or of Mo to Mo** with 
either reduced tri- or reduced di-phoephopyridine 
nucleotide as the electron donor. Neither of the 
reduced nucleotides appears to reduce Mo* to Mo™ 
chemically or enzymatically. Mott is unlikely to be 
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important in metaboliam, because it diamutes readily 
to Mo*t- and Mo** in the ce of a trace of water 
and is stable only in strong alcoholie solution. Nitrate 
reductase requires phosphate for maximal activity, 
we that the molybdenum is probably associated with 
as a phosphomolybdate complex and 
SRL e deacon oxidation-reduction in form. 
Tho 8H groups in the enzyme may be important in 
icd the Sones phomly bisté to the protein moiety. 
ower valence-states of molybdenum appear to 
be important in the initial stages of the fixation of 
atmospheric nitrogen by Azotobacter. The uptake of 
molybdenum and fixation of nitrogen per unit protein 
are greater when Mo*t is supplied to the organism 
instead of Mot +. When ammonium nitrogen 1s sub- 
stituted for nitrate nitrogen in the culture solution, 
nitrogen fixation is retarded and there is no lon 
differential uptake of molybdenum from 
solutions containing Mo'+, Mot, and Mott respec- 
tively. 

In the final paper of the aession, Mr. J. W. Hannay 
(Manchester) described his methods of culturing 
excised roots and reported some of the results he 
has obtained m stadies with manganese, iodine and 
molybdenum. The rapid growth of the root from 

a small inoculum facilitates the production of micro- 
Minima deficiencies, and the sterile nature of the 
cultures allows suspected metabolic mtermediates 
to be plied. 

Wiha cultase otan naladi nein rules (hs poseitulis 
that the mioro-nutrient requirements of such an 
organ might be different from thoee of the intact 
plant; and, in fact, ıt has bean suggested by one 
worker that only opr and iron are essential for 
the growth of exo tomato roots. Other workers, 
however, have shown that molybdenum and zino are 
essential, and Mr. Hannay has described methods by 
which the easentiality of manganese has been demon- 
strated. The manganese could not be replaced either 
by cobalt or nickel, both of which were toxic even 
at 0-005 p.p.m. either m the presence or absence of 
manganese. Thus copper, iron, zinc, molybdenum 
and manganese are essential for the growth of excised 
tomato roots, as they are for growth of the intact 
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plant. The status of boron has not been determined, 
since ‘Pyrex’ culture flasks have been used throughout 
and these would probably supply the boron require- 
menta of the roote. 

In Mr. Hannay’s experiments, iodine has been 
added as & mioronutrienb in the standard White’s 
culture medrum used. Omission of the iodme resulted 
in a 25 per cent reduction in the growth produced in 
ape week ; after three weeks, the growth was reduced 
by more than 50 per cent. The optimal concentration 
of iodine, added as potassium iodide, was between 
0-1 and 0:5 p.p.m. iodine. If iodoaoetio acid was 
substituted for potassium iodide, an even greater 
stimulation of occurred, the optimal concen- 
aaa ee ing between 0-1 and 0-5 p.p.m. 

ene suggest that iodoacetate is active 
because of its iodine content, and this idea is sup- 
ported by the fact that an —SH group inhibitor, 
f-chloromereuribenzoio acid, would not produce a ' 
similar stimulation in the absence of iodine. 
These of iodine are of interest in view of the 
concept of a ‘beneficial element’ proposed by Dr. 
Hewitt in his paper. 

Investigations concerning the effect of the source 
of nitrogen upon the molybdenum i t of 
excised tomato roots were also described. The 
techniques for ummg exoeas calcium carbonate as a 
buffer in the medium when roots are grown with 
ammonium nitrogen, and of making aseptic additions 
of nitrite nitrogen, were outlined. The interactions 
between nitrogen source and molybdenum require- 
ment were as follows: when either nitrate or nitrite 
nitrogen was supplied, growth was very much 
reduced in the absence of molybdenum from the 
medum; when ammonium or amino-nitrogen was 
supplied as the sole nitrogen source, there was no 
significant difference due to molybdenum. Theo 
facta indicate that not only is molybdenum required 
in the nitrate reductase enzyme, but algo in the system 
reducing nitrite. This latter point, however, requires 
further study. It has not been possible in these 
experiments to decide whether molybdenum may 
have any further role in plant nutrition other than in 
nitrogen metabolism. 


PRINCIPLES OF GAS REFRIGERATING MACHINES 


By Dr. J. W. L. KOHLER : 
Philips Research Laboratories, N.V. Philips’ Gloellampenfabrieken, Eindhoven 


EVIEWING present-day means of producing 

cold, one is strack by the fact that refrigerators, 
that is, machines for producing cold, operate over 
only the temperature range between the ambient or 
room tem and —80* O. A second point is 
that in most refrigerators the oold is produced by 
evaporating a liquid. It is amazing that of the many 
possibilities offered by Nature, only one is actually 
utilized. In this article, we give a survey of another 
method, which may provide a welcome extension of 


refrigerating technique!. 


Fundamental Cycle 


The oold is produced in this machine by the 
reversible expansion of a gas. The gas performs & 
cycle, during which it is A rau at ambient and 
expanded at the desired temperature, the 
transition between these temperatures being accom- 


plished by heat exchange between the gas going in 
the one direction and the other. The gas refrigerating 
machine id fundamen & special case of the 
Stirling cycle (Robert Stirling, a Scottish minister, 
invented the air engine in 1816; ‘the first actual 
refrigerating machine, based on the Stirling cycle, 
was described by A. Q. Kırk!) whereby the com- 
preesion and the expansion are alternating processes 
and the heat exchange already mentioned takes placo 
in a regenerator. The p-V diagram of the ideal cycle 
consists of two isotherms and two isochors, as shown 
in Fig. 1; it is to be noted, however, that the isochors 
may be replaced by isobars, or in general by any 
pair of lmes which permit heat exchange by 
regeneration. 

Fig. 2 shows stages in carrying out the ideal cycle. 
In this diagram, 1 is a cylinder, closed by the piston : 
2, and containing a nearly perfect gas. A second 
piston, the displacer 8, divides the cylinder into two 
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spaces, 4 at room temperature and 5 at the low 
tamperature, connected by the narrow annular 
passage 6. This passage contains the regenerator 7, 
a porous mass with a high heat capacity ; the tem- 
perature in the passage is shown in the graph. The 
cycle, consisting of four phases, runs as follows: 
(I) Compreasior in space 4 by the piston 2; the 
heat of compression is di the 
cooler 8. (L) Transfer of the gas through the 
regenerator to apace 5 by movement of the displaoer. 
The gas is reversibly cooled down in the regenerator, 
the heat of the gas being stored m the regenerator 
mass. (III) Expansion in the oold space by the 
combined movement of the piston and the displacer ; 
the cold produced is discharged into the refrigerant 
in 9 and utilized. (IV) Return of the gas to space 4; - 
thereby the gas ıs reheated, the heat stored in the 
regenerator diay TE to the gas. 

Actually, the di tinuous motion of the pistons 
implied here is not very practicable. Fortunately, 
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2. The ideal Büriing cycle. 
I-IV refer to the four phases of 
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little change is required if the pistons sre actuated 
by a crank mechanism, with the condition that space 
5 is leading in phase with respect to space 4. In this 
harmonic cycle the four phases are of course fused, 
BO that the basic processes are more difficult to 

isti i The harmonic motion allows a high 
spond of the machine, causing the compreasion and 

e expansion to take place adiabatically; this 
entails only & amall loss, as the compression ratio is 
rather low (approximately 2), due to the volume of 
the heat exchangers (dead space). 


General Characteristics 

The properties of the ideal cycle are easily derived 
from the p-V diagram. We find that, in contrast to 
the evaporation process, the output drops only 
gradually with temperature, so that the cycle is 
particularly suited to work over a large temperature 
ratio. Another important result is that the output 
is proportional to the pressure of the gas; this 
enables the design of machines with a high output 
for their dimensions by choosing & high presure- 
level. As the ideal cycle is assumed to be com- 
pletely reversible, its efficiency is equal to that of 
the nding Carnot cycle. In the actual pro- 
cess, the efficiency is reduced by losses, same of which 
are particularly important at a small temperature 
ratio (mechanical and adiabatic loas), whereas other 
losses reduce the output at very low temperatures 
(cold loeses, for example, regeneration loss). This 
brings about an optimum working range, at present 
between —80° C. and —200° O.; future develop- 
ment, however, may extend this range. d 
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Regeneration 

The practical realization of the Stirlmg cycle has 
only become possible with the development of 
efficient regeneratora. The followmg argument 
demonstrates the severe conditions which must be 
met by regenerators in gas refrigerating machines*. 

Owing to imperfections, an amount of heat AQ,, 
the regeneration loss, is transmitted through the 
regenerator. As this loas reduces the effective cold 
production, we may compare it with the ideal Pan 
duction Qa. For well-designed machines we find : 
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Fig. 3. The oom alrliquefer with electric motor and contro! panel. The large hood on top of the machine contains the 108- 


separator, in which the 1oe and carbon di are deposited ; it must be de-loed onoo in 24 hr. The air !s sucked in automatically 
and Is discharged es liquid from the protruding deltvery pipe 


AQr ws 7 (1 — n) 19, — Tr Applications 


T 
Qs x A first application of the new process isa machine 
Tg being the compression temperature (800° K.), working at — 104? C. for liquefymg atmospheric air. 
Tx the expansion temperature, and 
r the efficiency of the regenerator.. 
Taking Ty = 75° K., this reduces 








to: 


AQr 
GN 21 (1 — a9) 





showing that a regeneration loss of 

1 per cent entails a loss of 21 per 

cent in output (at 20° K. the result 

would be 98 per cent). Thus the 

lowest temperature that can be ob- 

tained is mainly determined by the 
ity of the regenerator. 

It has been found that with a 
light, felt-like mass of very fine 
wire, regenerators can be 
with efficiencies higher than 99 per 
cent (at frequencies as high as 50 
c./e.). It should be borne in mind, 
however, that the regenerator acta 
as a resistance to the gas flow as 
well, go that in designing them there 
must be & compromise between re- 
generation loss, flow loss and loss by 
dead space. Finally, the heat capa- 
city of the regenerator must lie 
above a certam value and the heat 
capacity of the gas must be indepen- 
dent of preasure (nearly Pee 79 — Tk 

ifficult 


gas), requirements that are 
to meet ab very low temperatures. Wig. 4. Refrigerating capacity, power eonsumption and figure of merit of the air 
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The fect that the air to be liquefied need not be 
compressed makes this unconventional air liquefler 
very simple and easy to handle. Fig. 3 is a photo- 
graph of the complete installation (with hydrogen or 
helium as working fluid), producing 5-5 litres/hr. 
liquid air and designed for unattended use. The 
efficiency of this liquefler compares favourably with 
that of conventional types ; particulars are given in 
literature ama Fig. 4 gives the refrigerating 
capacity, power consumption and the figure of 


NATURE 


October 1, 1955 


merit of this fnachine at different temperatures. It 
is clear from this graph that the air liquefler is only 
one application of the gas refrigerating machine, and 
that we may expect many more ve in 
particular, in the temperature-range between —80° 
C. and — 200° C. : ; 
1K¢hler, J. W. L., and Jonkers, 0. 0.9 Philips Teh. Rss., 16, 69, 
106 (1954). 
"Mw. Proc. Inst. Cw. Bag., 87, ae (ETE TON 


* The theory ee oe oe en 
ek Men 9,1 
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INTERNATIONAL ASTRONOMICAL UNION 
GENERAL ASSEMBLY IN DUBLIN 


ORE than six hundred astronomers, from 

forty-one countries, attended the meetings 
m Dublin during August 29-September 3 ‘of the Inter- 
national Astronomical Union, under the presidency 
of Prof. Otto Struve (Berkeley, California). The 
largest national delegation came from the United 
States, and there were also large groups from France, 
Germany and Great Britain. Among other repre- 
sentatives were about twenty from the U.S.S.R., the 
largest number of Russian astronomers yet to attend 
a meeting of the Union. 

The International Astronomical Union was founded 
in 1920, holding ite first i in Rome in 1922, 
and can claim to be one of oldest and most 
successful of the international scientific unions. It 
was born amid political difficulties created by the 
First World War, and since then has had to contend 
with the ing tensions of the 1080's, the disasters 
of the 1940's, and the ill-feeling of the early 1950's. 
Despite these troubles, astronomers have held steadily 
to the belief that full and effective international 
co-operation is essential for the well-being of their 
science. In consequence, the Union has managed to 
surviye and grow; it has a record of substantial 
achievement, and the recent meeting was attended 
by more astronomers, and was perbaps marked by 
more general cordiality, than any previous ono. 

Since 1920 astronomy has developed enormously. 
Perhaps it may be recalled that at that time the 
structure of the Milky Way systam was mostly 
unknown, the character of the spiral 
nebule was nob universally r ‘accepted, interstellar 
matter was regarded as negligible, and the 
theoretical basis of present-day astrophysics was only 
juss beginning to come into existence. It is not 


i with ite own special 
branch of the subject, which has worked tolerably 
well for thirty-five years, is now requiring reform. 
At the beginnifig there were about thirty commissions, 
each a fairly compact group of about a dozen members. 
This year there were forty commissions, with an 
average membership of about farty, as well as fifteen 
sub-comminsions. Some commissions have become 
much too large to be effective and a great deal of 
their work has in recent years been done by the 
sub-commiassions. To meet this difficulty of unregu- 
lated growth, the General Assembly has taken the 
important decision that in future the International 
Astronomical Union shall consist of a main body of 
ordinary members and a com acd D A EER 
of commission members. The details of the transition 
from the present arrangements have still to be 
worked out. 


, societies, 


In his address at the inaugural ceremony this year, 
Prof. Strave reminded his audience of the speech of 
his predecessor Prof. W. W. Campbell, in 1925, ın 
which it was pointed out that the Union was not to 
be an international society to provide the oppor- 
tunity for the reading of papers describing work 
already done and results already obtained, this func- 
tion being well taken care of by existing national 
b should have other and broader aims, 
especially ''(1) To facilitate the relations between 
astronomers of different countries where intern&tional 
co-operation is necessary or useful; (2) To promote 
the study of astronomy in all its departments”. At 
recent meetings there has been a tendency to forget 


these early ideals and to devote too much time to 


the reading of formal papers in rapid succession, a 
calculated to give early intellectual indi- 
Dane ade A aedis bu en SE Prof. 
‘a remarks were welcomed by the growing body 
of members who have deplored this tendency, and 
who have themselves generally found greater profit 
in informal discussions, both within commissions and 
without, with colleagues from distant countries whom 
they rarely see except at these meetings. 
In the commissions dealing with solar and terres- 
trial matters, considerable attention was given to 
for the International Geophysical Year of 
1957-58. Some members raised doubte as to the 
pene PUUT Cheese eae 
oroe all the ambitious and com series of 
observations still leas the 
reductions computations. On one hand, astron- 
ee pe eee dE 
and complexity and demand an _ ever-increasing 
number of workers; on the other, some countries 
are now facing a famine in young scientists having a 
basic training in mathematios or physics, and this is 
already causing serious concern to the directors of 
observatories and other astronomical institutions. 


This difficulty affects not the coming 
Internatio Geophysical Year but nearly all 
branches of observational astronomy, especially 


those involving long series of observations or measure- 
menta. 

A number of joint and symposia were 
held, for the moet part we i and * with 
plenty of time for discussion. The subjects included 
non-steble stars, the peas structure of the 
galactic system, solar flares, photoelectric oes 
tubes, turbulence in stellar atmospheres, and fun 
damental stare. The discussions showed ya 
commendable restraint in the interpretation of new 
observations and discoveries, with the emphasis more 
on the bewildering complexity of astronomical 
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which often colours popular writing in astronomy 
and which does the subject no little harm with critical 
readers. 

Among recent resulta announced at the meetings 
a few call for special mention. Photographs of the 
solar showing extremely clearly the varia- 
tion of line shifts and line profiles over the coarse 
granulation have been made at the McMath Observa- 


tory with a new large grating spectrograph giving s 
resolving power greater than 500,000. Remar 
films of solar flares, also photographed at the McoMath 
Observatory, aroused much interest. Recent rocket 
flights in the United States have provided photographs 
of the solar spectrum into the ultra-violet beyond LA. 
The rotation of the Large Magellanic Cloud has been 
measured at the Radcliffe Observatory, Pretoria. 
Evidence for the very recent formation of certain 
stars has been found by workers at the Lick Observa- 

. Photometric measures made at Mount Wilson 
of the old nova, DQ Herculis, now an eclipsing binary, 
have shown at some phases a remarkable regular 
pulsation with & period of a little more than one 
minute. 

A few resolutions of more general interest may be 
mentioned out of the many submitted by commissions 
and approved by the General Amembly. With 
regard to notation, A is to be preferred to A as 
an abbreviation for the unit; 'kayser' is 
rejected in favour of cm.-. Two proposals of the 
International Committee on Weights and Measures 
were endorsed, one relating to a re-definition of the 
“metre in terms of the wave-length of the red cadmium 
line, the other (which may very soon be made 
obsolete by recent work with cæsium resonators) 
defining the second as 1/81 556 925-975 of the tropical 
year for 1900-0. A number of recommendations 
were made concerning secondary wave-length stan- 
dards of iron, neon, and argon. Strong su waa 

to the efforts of the International Scientific 
Fadi Union to obtain frequency-bands for the use 
of radio astronomers, free of interfermg radio trans- 
missions. 

The recognition that photoelectric image tubes may 
ultimately give considerably greater speed for faint 
sources than the ordinary photographic process, and 
that they promise to be of the importance 
to astronomers, has led to the formation of a new 
sub-commission to encourage developments in this 
field. Other new sub-commissions have been formed 
on ‘seeing’, on meteorites, on variable stars in globular 
clusters, on the determination of the galactic pole 
and the zero of galactic longitude. yo eornmniacons 
and four sub-commissions have been abolished. 

The new president of the Union is to be Dr. A. 
Danjon, director of the Paris Observatory. He will 
hold office until the 1958 meetings, which on the 
invitation of the National Academy of Sciences of 
the U.8.8.R. will be held in Moscow. The U.S. 
National Committee has issued an invitation to hold 
the 1961 meetings in Pasadena. 

At the concluding session of the General Assembly, 
warm iation was expressed of the hospitality 
of the Government, of University College, the 
Institute for Advanced Studies, the Dunsink Observa- 
tory, and other institutions in Dublin. That the 
meetings were so successful and enjoyable was due in 
large part to the efforts of the Dublin organizers and 
their helpers, efficiently and energetically led by 
Prof. and Mrs. H. A. Brüok. R. O. RapMaw 


Prof. V. A. Doglel 


Pror. VALENTINE ÁLHIANDROVITORH Doamw, who 
died on June 1, was the most outstanding Russian 
protozoologist of our times. Born in Kazan on 
March 10, 1882, he waa the son of the eminent 
histologist, Prof. A. S. Dogiel, whose investigations 
on the minute structure of the nervous system are 
known throughout the world. V. A. Dogiel received 
his training in protoroology from V. T. Schewiakoff, 
whom he Pisoeeded m 1915 as professor of inverte- 
brate zoology in the University of Bt. Petersburg 
(now Leningrad), & which he oocupied until the 
end of his days. his election as 
member of the Acadamy of Sciences of the U.8.8.R. in 
1930, Dogiel also took ee of the protistological 
laboratory of its Zoological Institute 

Among Dogiel’s earlier works (1916-23), those 
dealing with the parasitic flagellates of termites are 
noteworthy ; but his most im t contributions 
concern the systematics, morphology, and evolution 
of the Ophryoscolecid ciliates of ruminantes. Dogiel’s 
pro ogical work culminated in the publication 
of a remarkable treatise on ‘General Protistology”’ 
(1951), providing a comprehensive, critical account 
S the fundamental principles and problems of 

logy 


From 1930 onwards Dogiel’s researches were 
directed to the ecological aspects of parasitology, 
especially the effect upon the parasitic fauna of 
changes in the environment and physiology of their 
hosta. In 1941 he produced a ‘Textbook of General 
Parasitology’, a second edition of which appeared in 
1947. This book, which is devoted, to the biology 
of parasites, is an outstanding contribution to para- 
sitological literature, unique in conception and 
masterly in presentation. was also the author 
of a “Textbook of Invertebrate Zoology" (four 
editions, 1934-47) and of a “Handbook of Com- 
parative Anatomy of the Invertebrates” (1988—40), 
both of which are standard university text-books in 
the U.8.8.R. Finally, a year before his death (1954) 
he published a book on “Oli ization of Homo- 

: One of the Paths of Animal 
Evolution", in which he develops the idea that 
various groups of Metazoa have evolved by a gradual 
diminution, or oligomerization, m the number of 


During the forty-two years of his tenure of the 
chair of zoology in i Dogiel built up a 
school of protoroology perasitology, to which 
numerous students (including the present writer) 
owe their training in these subjecta. 

O. A. Hoan 


Prof. C. F. W. McClure 


Pror. C. F. W. MoCrunn, the distinguished 
American i ooa anatomist and embryologist, 
whose death has recently been announced in his 
ninetieth year, was born in Cambridge, Massa- 
chusetta, in 1865. After an und uate career in 
Princeton, he studied at Columbia University in New 
York and in Berlin, Kiel and Würzburg. His academio 
career, however, was essentially linked with Prince- 
ton, where he was successively instructor in biology 
and assistant professor. In 1901 he was appointed 
to the chair of comparative anatomy in Princeton, 
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and held that professorahip with great distinction 
until his retirement in 1934. 

In his early investigative work McClure imolined 
to neurology, and he published work on the brain of 
primitive vertebrates and on the structure of nerve 
cells in mollusee. His association with Prof. G. B. 
Huntington, however, led his interests into the field 
of the morphology and the functional anatomy of 
blood vessels and the lymphatic system. The col- 
laboration led to classic accounts of the development 
of the mammalian inferior vena cava, socounta 
which really deserve the adjective exhaustive. The 
work with Huntington also resulted in a large 
number of publications on the early differentiation 
of lymphatic vessels. These contributions, in which 
it was insisted that lymphatio vessels can differentiate 
$n. situ from the embryonic mesenchyme, represented 
one side of a controversy that shook American 
anatomy during a period of years, for Dr. Florence 
Babin's point of view, that lymph vesels aroge only 
x i extension of endothelium from veins, 

stro yen ee ey Pa 
Hopkins group of investigators. Strangely, the 
polemics on this problem were slmost completely 
restricted to workers in the United States, possibly 
because of the preoocupation of Egropean anatomists 
during the First World War. It was, however, & 
rewarding controversy, out of which much knowledge 
and some new techniques emerged. 

McClure had been president of the American 
Association of Anatomiste and for many years was 
a member of the Anatomical Society of Great Britain 
end Ireland. His distinction in his chosen field 
of work was such that he was included in the 
Cattell group of the leading thousand students of 
science of the United States as early as 1906. 

J. D. Bovp 


Prof. C. T. Brues 


CHAnLHS THomas Bruns was born in West Vir- 
ginia in 1879, took his first d at the Uni 
of Texas, and briefly held appointments at Oolumbia, 
with the U.8. Department of Agriculture, and at the 
Milwaukee Public Museum. At the age of thirty, he 
went to Harvard as instructor in entomology under 
Wheeler, and he spent the remainder of his working 
life there. To be an entomologist m 1909 meant to 
be a systematist ; and Brues was soon a recognized 
authority on several families of Hymenoptera and 
Diptera. During this phase he published his catalogue 
of African Braconidae, the volume on Phoridae in the 
Genera Insectorum and, with A. L. Melander, the 
first edition of their well-known “Key to the Families 
of North American Insects”. But Brues was also a 
naturalist and his interests gradually devel along 
two principal lmes: the fauna of hot springs, and 
the correlation of systematic affinities with food 
habits. Food selection by insects increasingly occupied 
his attention. He wrote several important papers 
about it, interesting and valuable both to economic 
and academio entomologists; and finally, in 1940, 
summarized the whole fleld in his useful book, 

“Insect Dietary". 

As a teacher of graduate students at the Bussey 
Institution, Brues was by his helpful- 
nee. His room was always open and he seemed 
cheerfully ready to put aside his own work and to 
lend himself, his mind, hands, time and tools, to his 
students. He was skilful in many small crafts and 
his gkill was there to be called upon. In conversation 
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and at symposia he rarely criticized, but was ready 
with useful suggestions. This willmg disposition led 
Brues to undertake much extra work. Single-handed 
he edited thirty-six annual volumes of the entomo- 
logical journal Psyche, and he served on innumerable 
boards and committees. 

Brues was & man who helped where help was 
needed without counting the cost to himself or looking 
for any return. His former ila and colleagues in 
many of the world hear with regret that 
he died on July 29 m his seventy-seventh year, and 
will think of him with gratitude and affection. - 

Gxogam Sarr 


WoL 176 


Dr. S. G. P. Plant 


Dr. 8. G. P. Pranrt, who was senior lecturer and 
demonstrator at the Dyson Perrins Laboratory and 
secretary to the Delegates of the Oxford University 
Museum, died at Oxford on September 10. 

Sydney Glenn Preston Plant was born at Leicester 
in 1896. He was educated at W: m Grammar 
School and, in 1915, went up to ord as a Scholar 
of Bt. John’s College, where be read for the final 
honour school of i As & young graduate 
he worked first under Dr. N. V. Sidgwick and later, 
as a senior demy of Magdalen Oollege, under Prof 
W. H. Perkin. He became a lecturer and demon- 
strator at the Dyson Perrins Laboratory, and since 
1928 he had also been secretary to the Delegates 
of the Oxford University Museum. He served 
on the Council of the Chemical Society and on itg 
publication committee, and he contributed many, 

pers to ita journal. He had, for many years, 
bem t treasurer of the Ashmolean Natural History 


in z ate iaa di ids and carbazoles 
out of his early work with Perkin, and he and 
Kis papis have contributed much to our knowledge 
is field of heterocyclic chemistry. -He pub- 
lished a long series of on the substitution and 
addition reactions of indole nucleus and the 
determination of the position of subetituenta in indoles 
and carbazoles. It is worthy of note that he dis- 
covered some of the first-known covalent derivatives 
of the alkali metals, compounds of great interest to 
Sidgwick in his early work on the electronic theory of 
valency. 


But it is, perhaps, as a lecturer and tutor that 
Fiant wil be bos rensmbered. His great love of 
chemistry and his outstanding powers of lucid 
exposition have inspired, year after year, numbers of 
un uates; many of them began their researches 
with him and are better chemists for the excellent 
traming they received under his keen and ki 
supervision. He found scope for his real flair for 
organization at the Museum, and there, too, his unfail- 
ing good judgment, his tolerance and his delightful 
ee ee 

at dealing with the gratuitous communications 
oF ie discoverers of perpetual motion as with the 
everyday business of the Museum. A quiet and kindly 


osse sal um wo lcpas tu aig yet eie rd 
him; he will be long in Oxford, icu- 
larly at the Dyson Perrms Laboratory to which he 
gave such devoted service. 

He married, in 1924, Winifred, daughter of 
William Crawford of Leicester. He is survived by 
een Peres LE E 

J. O. Surra 
M. L. TOMLINEON 
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NEWS and VIEWS 


Microblology In the Department of Agriculture, 
Canada: Dr. A. G. Lochhead 


De. A. GQ. Loonmman retired on June 21 from his’ 


as chief of the Bacteriology Division, Science 

ioe, Department of Agriculture, Ottawa, Canada, 
to devote his full time to research. Dr. Lochheed 
studied first at MoGill University; during 1912 he 
completed the requirem3nte for the Ph.D. degree at 
the University of Leipzig, but the outbreak of the 
First World War not only prevented his receiving the 
degree but also resulted in his internment in Germany 
for the duration of the War. However, his academio 
work and thesis were accepted by McGill University 
on his return to Canada in 1918. After lecturing in 
bacteriology at Macdonald College, McGill University, 
he left academic work for several years and gained 
valuable experience in industry by joining the staff 
of the Canadian Milk Producta, Ltd., Toronto, and 
the Malt Producta Company of Oanada, Ltd., as 
bacteriologist-chemist. For a year he was lecturer in 
biochemistry in the University of Alberta. In 1023 
he joined the Department of Agriculture as chief of 
the Division of Baoteriology, i tel Farms 
Service. With the amalgamation in 1938 of the Dairy 
Research Division of the Dairy and Cold Storage 
Branch, he became chief of the Division of Bacterio- 
logy and Dairy Research. Through his leadership the 
Drvision has become widely known as a cantre of 
fundamental research in soil microbiology, especially 


in regard to the relationship between the soil micro- ` 


flora and plant roote, and for his pioneering investiga- 
tions on the classification, nutrition and growth factor 
requirementa of the bacterial population of the soil. 
This devotion to the study of the soil microflora bas 
not perea his attacking other problems in 
microbiology and achieving recognition m iali 
fields such as that i with the- iption, 
classtfloation, nutrition and metabolic activities of 
sugar-tolerant (osmophilic) yeasts, with the micro- 
biology and fermentation of honey, with the etio- 
logical agents of foulbrood of the honey bee and with 

ophilio bacteria. His rere critical faculties, his 
keen logio and his acute powers of observation have 
been combined with a most enviable talent for 
writing; his gentle and courteous treatment of 
everyone with whom he comes in contact has made 
him loved by all. He was president during 1953—54 
of the i Society of Misrohinlogists. 


Dr. H. Katznelson 

Da. H. KaArrwAarsow, principal bacteriologist of 

the Bacteriology Division, Saience Service, Depart- 

ment of Agriculture, Ottawa, Canada, has succeeded 

Dr. A. G. Lochhead. Dr. Katanelson was born in a 

T near the Polish border in 1012. At 
rene Pe 


his family settled in Vancouver, B.O., 
Katxneleon studied bacteriology at the 
University of British Oolambia, where he specialized 


in soil bacteriology, and at Rutgers University. This ' 


was followed by a year at Cornell Uni ity, and at 
the outbreak of the Second World War he returned 
to Canada to join the staff of the Division of Bac- 
teriology and Dairy Research, Science Service, under 
Dr. Lochhead. Although Dr. Katznelson’s main 
interest was in soil microbiology, he was able to carry 
out studies on & variety of problems ranging from 
antibiotics and bacterial viruses to diseases of the 
honey bee. His contributions to the control of these 
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diseases, including the use of fumagillin to control 
Nosema disease and of &ftibiobtios such as terra- 
mycin for American and European foulbroods, 
are well known. During the War he was engaged, 
in oo-operation with the National Research Council 
"of Canada, in studies on the microbiological pro- 
duction of 2,3-butylene glycol, a precursor of syn- 
thetio rubber. After this he turned to bacterial 
nutrition and physiology, with a few sorties into 
dairy bacteriology, where he and others on the staff 
demonstrated the significance of bacteriophage and 
antibiotics in cheeeemaking. His own Interest in 
bacterial viruses led to the development of a diag- 
nostic i bacterial plant 


of the Unit of General Agricultural Microbiology. He 
is at t i 
soil microbiology, halophilic bacteria, the metabolism 
and diagnosis of bacterial plant pathogens, diseases 
of the honey bee and tobacco fermentation. 


Physical Chemistry in the University of the Wit- 
- watersrand : Prof. J. O'M. Bockris 


Pror. J. O'M. Boaksers has been appointed to the 


carried out work in the following fielda: the evalua- 
tion of the affect of trace i ities on electrode 
processes ; the evaluation and application of diag- 
noetio criteria in the determination of the mechanism 
of electrode processes (particularly in hydrogen and 
oxygen evolution); the technique of quantitative 
physico-chemical measurements ab temperatures up 
to 2,000° O., leading to the establiahment of the 
ionio nature and detailed lattice structure of the 
liquid silicates; and the application of statistical 
mechanical methods in electrochemistry—for example, 
the absolute calculation of electrode reaction-rates, 


later appointed ,of chemistry there. He is 
co-author of a text-book of electrochemistry, editor 
of “Modern Aspects of i ', and 
co-author of the Proceedings of the International 
Committee for Electrochemical Thermodynamics and 
Kinetics. . 

New Natlonal Parks In Great Britain 


DumerGNATION orders have been made by the 
National Parks Commission for the ninth and tenth 
national parks, the orders being still subject to oon- 
frmation by the Minister of Housing and Local 
Government. M eee ae 
umberland Nati Park, incorporating the Forestry 
Commission's Border Forest Park, and the Brecon 
Beacons National Park. The Northumberland 
National Park comprises most of the upland country 
of Northumberland, from the Cheviots in the north 
to the Roman Wall in the south ; part of its western 
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boundary marches with the Forestry Oommission’s 
Kielder Forest, and this forest and the adjoining ones 
of Kershope in Cumberland and Neweastleton and 
Wauchope in Roxburghshire have been declared a 
national forest park, to be known as the Border 
Forest Park, by the Forestry Commission. The forest- 
plantations will be opened to the public as soon aa 18 
practicable; in some cases this stage has already 
been reached, but new lantations will have to be 
protected for a number of years to oome. The Brecon 
Beacons National Park, which comprises & total area 
of approximately 515 square miles, lying within the 
counties of Brecon, Carmarthen and Monmouth, is 
the third such park in Wales. It ig one of the lesser- 
known of Britain’s mountain areas, bub none the lesa 
contains some of the finest of South Wales, 
and indeed of Great Britam. The River Usk offers 


outeide 

in the Llangorse Lake under 

Mountains, where many 
varieties of wild fowl are to be found. Same old and 
int i towns lie within the park, inolu 
Brecon itself with its cathedra! and the once- 
market town of Hay-on-Wye; sites of Roman and 
ancient British settlements abound, and there are- 
several fine Norman and medieval castles, interesting 
churches and country houses, 


Research In the Belgian Congo 

Worxmns at the Institute for Boientiflo Research 
in: Central Africa, Bukavu, Oongo, have 
produced more than three hun and fifty original 
papers in the biological, social and physical aciences 
since 1948. Those the policy of the Institute 
decided at the outeet not to publish & special journal, 
but to send their contributions to recognized period- 
icals, usually in Belgium although, where appro- 
priate, in other countries also. They felt that a 
separate journal would contain too diverse a ool- 
lection of papers to be generally useful and might 
tend to isolate the workers at the Institute, already 
geographically at something of a disadvantage, from 
their fellow soientiste in other countries. The Institute 
has now started to issue quarterly ite Folia Scientifica 
Africas Oontralis (1, No. 1; 1955). This is not 
intended to compete with existing publications, but 
to gu them and at the same time to make 
it easier for readers to grasp the scope of the work 
of the Institute. Four reasons for producing this 
publication are given. First, it will contain re 
on the current programmes of the different sections, 


auod Bae ad E nally, 


there will be annual liste of titles of new ; the 
first number has*a supplement of 360 ti , covering 
the period from 1948 to December 1054. 
; 
Centro pennlničo, Terminillo : Blological Re- 
search Statlon In the Apennines 


Somn years ago the Italian National Research 
Council, ab the instigation of Prof. Carlo Jucai, 

fessor of zoology in the University of Pavia, decided 
to set up on Mount Terminillo, in the / & 
biological research station concerned the pure 
Boi od a euni is part esM irte 
in their relation to the mountains (mee Nature, 108, 
811; 1049) This station, known as the Centzo 
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Ap inioo, Terminillo, was formally inaugurated 
X ia E ich ce eh ee ae 
It is situated in Terminillo, a village on the 

slopes of the mountain of the same name, which is a 


Tho sation stands on sloping gramland at 8,100 5. 


(1,730 m.) ab the lower of the zone of sub- 
RM CHUA Nd ane toe ee Me 
mountain at 7,800 ft. (reached in 1} hr. on foot). 


The winter climate is severe, with patches of snow 


library. Md adds eo eae Ge ME 
The work so far undertaken at the Centre 
fia been vati) soeeeraed wish tH gobolienl stacy, 
and the improvement by selection for mountain 
environments, of crops which are important, ar 
potentially important, to a hill Fa pasture 
especially the potato and the tomato. 
oi Span Mas elas been Edd Rid NB os 
mountain industry, the cultivation of medicinal 
herbe. It is h that the Centre will in time become 
well enough abroad to attract numerous 
foreign workers in a much wider range of scientific 
activities, and assume an i y international 
character. Already a number of scientific meetings 
have been held there. Those interested in the Centre 
should write to the director, Prof. Carlo Jucci, at 
the Istituto di Zoologia della Università, Palagzo 
Botta, Pavia. 


World Power Conference : Report for 1954 


Taa annual report for 1954 of the World Power 
Conference (pp. 17. London: World Power Con- 
ference, 1955) records the admission to 
of Paraguay, Spain and Thailand at the July 1954 
meeting of the International Executive Council, 
bringing the membership to forty-three. Tho Brazilian 
Sectional Meeting of the Conference was held at 
Petrópolis, Rio de Janeiro, during July 25-81, 1954, 
being &ttended by 522 members from thirty-four 
countries, and the bound transactions were due for 

ublication this year. The fifth World Power Con- 
Bcc will be bald Gh Vienna during dana 15-28, 
1956, and a summary of the technical programme 
is appended to the report. ‘“Statistioal Year-book 
No. 7” of the Conference was published in July 1954, 
and the usual list of publications issued, or to be 


‘issued, under the auspices of the International 


Executive Council is also appended to the report, 
which includes a note on the twenty-first executive 

ing of the International Commission on Large 
Dams of the World Power Conference. A new edition 
of the “Liss of National Committees and Repre- 
sentatives’? was published in June, and the British 
National Committee has issued a list of twenty-mx 
papers to be at the Fifth World Power 
Conference : inolude three dealing with nuclear 
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energy. Bir John Hacking was re-elected vice-chair- 
man and Mr. F. G. Brewer honorary treasurer of the 
Committee at 1t8 recent annual general meeting, and 
Mr. C. E. Iliffe has been appointed to serve on the 
Committee as tative of the United Kingdom 
Atomic Energy Authority. A third impreasion of the 
fifth edition of ‘Technical Data on Fuel” was pub- 
lished in June. 

Statistical Aspects of the Nucleus 


Tam proceedings of the conference on ‘‘Statistical 
of the Nucleus”, held at the Brookhaven 
National Laboratory, Upton, New York, during 
January 24-26, 1955, were tape-recorded, and the 
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uncorrected pea of the talks and discussions pro-? 
duced from recording has recently been pub- 
lished (pp. 118; obtainable from the Offloe of 


Technical Services, Department of Commerce, Waah- 
ington 25, D.O.; 1956; mp.) The conference 
consisted of four sessions devoted to low-energy 
scattering, elastic sca’ ing, inelastic scattering and 
reactions I (residual nuclei in discrete states), and 
` jnelastio scattering and reactions II (residual nuclei 
in continuum states). The chairmen were E. P. 
Wigner, K. M. Wateon, L. Wolfenstein and V. F. 
Weisskopf, respectively, and the speakers were E. 
v R. G. Thomas, K. M. Watson, D. 8. Saxon, 
H. Feshbach, H. McManus and P. O. Gugelot. The 
ings ooncluded with & summing up by V. F. 
eipako The talks were obviously stimulating 
and produced lively discussion, which is all faithfully 
reproduced ; but in the privacy of one's study the 
printed report appears to lack conciseness, and the 
esential pointe made by the speakers are lost in a 
bewildering mass of question and answer. As is 
pointed out in the foreword, editmg was kept to a 
minimum in order to make the report available 
rapidly; bub ib is open to question whether the 
usefulness of the report has not been jeopardized by 
this course. 
Blochemlcal Activity of Pea-SeediIng Mitochondria 


D. D. Davæs has reported the isolation of a 
diphosphopyridine nuoleotide-specifle fsooitrio de- 
hydrogenase from ing mitochondria, a ten- 
fold purification having been effected (J. Bap. Bot., 
6, No. 17, 212; 1955). In the presence of manganese 
the enzyme catalyses the oxidative decarboxylation of 
d-isocitrate to a-ox te and oarbon dioxide, but 
under similar conditions does not catalyse the reverse 
reaction. Evidence is presented indicating that —SH. 
groupe of the enzyme are essential for activity. The 
properties of the enzyme are described. 


Reactions to Potato Virus Y 


Ax account has been given of the reactions of 
certain Solanaceae to strains of potato virus Y by J. 
Munro (Canad. J. Bot., 33, No. 4, 855 ; 1955). Strains 
of potato virus Y that were not clearly differentiated 
from each other by their reaction on potato varieties 
were shown to be separate entities by the differing 
reactions that they caused in several other solanaceous 
species. One strain did not infect Physalis floridana, 
but this same strain caused necrosis and & severe 
distortion of the young leaves of Nicotiana sanderae. 
showed leaf-drop streak symptoms ; this observation 
has not been previously reported. An avirulent 
strain in all potato varieties and seedlings tested so 
far caused a severely necrotic disease in N. tabaowm 
and other Nicotiana species. The author notes that 
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isolates of to virus Y can only be recognized as 
mutants they have ceased to cause the symp- 
tome peculiar to this virus in certain homozygous 
hosta. During the course of this work the different 
strains remained constant by this criterion, and 
there was no evidence that mutations or changes 
frequently arise from this virus. However, the fact 
that several distinct strains were picked up in the 
fleld without difficulty indicates that changes may 
commonly occur. 


Cytology and Taxonomy of Ceylon Pterldophyta 


As a further contribution to our understanding of 
the relationghips between cytology and evolution in 
pteridophytes, I. Manton and W. A. Sledge (Phil. 
Trans. Roy. Soo., B, 238, 127; 1954) have made a 
considerable study of forn material, largely collected 
by them in Ceylon, but also from other countries. In 
all, in the present work, cytological observations on 
155 entities, referred provisionally to about 140 
existing taxa in the fern flora of Ceylon, together 
with some sixty-nine entities from other sources, 
chiefly Malaya, are reported. A list of chromosome 
numbers is gi with an indication of the ploidy, 
or possible ploidy, of each speciea. The paper is 
illustrated by some silhouettes of planta, or leaves, 
and by a large number of diagrams and tographs 
of chromosomes. In discussing their the 
authors consider that the new facts justify the view 
that cytology "will be at least as helpful in unravelling 
ue a nee eat He 
long known to be in temperate latitudes”. The 
cytological data are considered in relation to the 
taxonomio systeme of and of Holttum, and 
in & number of species and genera the authors have 
been able to indicate the need for revision. The 
distinctness of a number of little-known species has 
been confirmed, and apogamy has been demonstrated 
in & number of ies. Two cases of putative inter- 
generic hybrids, Ceylon and Malaya, have been 
investigated with confirmatory results. In the light 
of the new cytological information, the splitting of 
two of Copeland's families is recommended. 


Oll Reserves and the Petroleum Industry during 
1954 


Tra Annual Review for 1954 of the Exso Petroleum 
Oo., Ltd., discloses some interesting economic facta 
concerning the industry generally and, in particular, 
the position of ofl m Great Britain. Production of 
crude oil (world total) in 1954 was 2 per cent ter 
than in 1958, reaching 12:3 million barrels , due 
largely to progressive developments in the Middle 
Easb. Proved reeerves of orude oil increased in 1964 
by an amount more than enough to compensate for 
the total quantity of ofl extracted. It is esti 
that reserves ''in the free world" amount to 
147,000 million barrels (30 years consumption), of 


, which the Middle East is likely to produce two-thirds. 


In Great Britain the of exports 
rose from a value of £6,900,000 in 1049, or one- 
seventh of the amount for coal, to £84,200,000 in 
1954. Five years ago Great Britain refined less than 
half the petroleum products consumed. By 1952 the 
gap was closed. ‘To-day there is & good surplus 
of home-refined producta available for export. 


Coryndon Memorial Museum, Nalrobl: Report 
for 1954 


THe annual report for 1954 of the Coryndon 
Memorial Museum, Nairobi (pp. 24--3 plates; 1955; 
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le.) mentions that the continued state of eme 
throughout the year has again been responsible for 
fewer visitors; bub in view of the fact that few 
Africans could enter Nairobi, the reduction was not 
so much as was anticipated. Much curatorial work 
was accomplished, especially the development of a 
new Hall of Mammals, and work on transforming a 
large room into a Bird Gallery was in progress. Many 
Importent fleld trips were made for oolleotin 
especially to a part of East Africa otherwise diff 

of acce and of great botanical interest. A well- 
preserved hand of a Miocene ape was found in blocks 
of limestone at Rusinga, and a nearly complete gkull 
of & lemuroid was another impartant discovery. All 
this material is now being closely examined by a 
group of specialists. 


The Night Sky In October 


Furt moon occurs on Oct. Id. 19h. 17m., U.T., and 
new moon on Oot. 15d. 19h. 32m. The following 
conjunctions with the Moon take place: Oct. lld. 
18h., Jupiter 6°N.; Oct. 14d. 09h; Mars 6°N. ; 
Oct. 17d. 00h., Venus 4° N.; Oct. 18d. 05h., Saturn 
4°N. In addition to these conjunctions with the 
Moon, Meroury is in conjunction with Venus on 
Oct. 8d. 08h., Mercury 4-8? S., and Venus is in con- 
junction with Saturn on Oct. 80d. 22h., Venus 2° 8. 
Meroury is too close to the Sun during the greater part 
of October for observation, but towards the end of the 
month it rises about an hour and a half before sunrise 
and is visible for a short time in the eastern sky. 
Venus seta shortly after the Sun during the month 
and is not favourably placed for observation. Mars 
rises about 4h. 80m. throughout October and is 
visible in the constellation Leo in the early of 
the month, moving later into Virgo, and is close to 
n Virginis about October 19 and to y Virginis about 
October 28, its stellar magnitude ini 2-0 
during this time. Jupiter risea at 1h. 50m., Ih. 10m. 
and 0h. 20m. on October 1, 15 and 81, respectively. 
Its eastward movement in Leo is easily seen, and 
towards the end of the month it is very olose to 
a Leonis. Ita stellar magnitude varies from — 1-4 to 
— 1-5 owing to ita distance from the Earth decreasing 
from 558 to 522 million miles mg the month. 
Saturn seta at 19h. 10m., 18h. 15m. and 17h. 90m. 
on October 1, 15 and 31, respectively. Ita eastward 
movement can be detected by notioi that it 
approaches y Librae during the iui. dia stellar 
magnitude remains 0-8, although ita distance from 
the Earth increases from 991 to 1,018 million miles 
during October. The Orionid meteor shower attains 
a maximum during October 20-28; the radiant at 
R.A. 6h. 24m., Deo. 15? N., near tbe north-east of 
the constellation Orion, is olose to y Geminorum. 


Announcements 

THe ninth Eddington Memorial Lecture will be 
given by Prof. R. B. Braithwaite, of King’s College, 
Cambridge, on November 22, at 5.15 p.m., in Oxford. 
He will speak on “An Empiricisv's View of the Nature 
of Religious Belief”. 

De. W. B. Lrrruma has been promoted to a chief 
soientiflo offloer and appointed principal director of 
scientific research (defence), Ministry of Supply, 
in succession to Dr. W. Cawood, who is to become 
principal director of soientiflo research (air) on 
November 1. 

Dr. W. Stavmn has been appointed superintendent 
of the Development and Research Department 
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Laboratory of the Mond Nickel Company, Ltd., 
Birmingham, in succession to the late Mr. Howard 
Evans. Dr. Steven, who is & graduate of the Univer- 
sity of Glasgow, was for five years engaged in research 
and works control on tool steels, constructional steels 
and stainless steels at Wm. Jessop and Sons, Ltd., 
Sheffield. Then in July 1047 he joined the Mond 
Nickel Company, where he has been working on alloy 
steels and cast irons, particularly on ormation 
in steels and problems associated with spheroidal- 
graphite cast iron. He was at one time secretary of 
the Hardenability Sub-Committee of the Ministry of 
Supply Special and Alloy Steels Committee. 

Mr. F. S. O. BROUGHTON, assistant secretary of 
the Development Commision, has been appointed to 
succeed Mr. E. H. E. Havelock as secretary of the 
Commission. Mr. Havelock will continue to serve 
the Commission for a further period as secretary to a 
committee appointed to inquire into and advise upon 
the future organization of fishery research. 

Tx Science Museum, London, is showing for about 
six months a special exhibition on the evolution of , 
the dividmg machine. Until the middle of the 
eighteenth century, measuring scales of scientiflo and 
other instrumente were divided by hand or by the 
use of a dividing plate, bub in 1775 Jease Ramsden 
built & successful dividing engine which divided 
circular scales mechanically. Since his time progress 
has been in the direction of automatic operation of 
the machines and imcreased accuracy of their work. 
The eight circular dividing machines to be shown 
Tange in date from 1778 to 1955, and two of them will 
be shown in operation. 

Dr. dasnimn Know will deliver three lectures at 
the Imperial Oollege of Science and Technology, 
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London, on the ‘Method of Tearing” on October 7 
and 8. He will discuss a techni or the numerical 
and analytical solution of complex physical systems 


such as large electrical networks and mechanical 
structures. Further particulars can be obtained from 
the Deputy Registrar, City and Guilds College, 
Imperial College, London, 8.W.7. 

THs annual reporta for 1054 of the British Rubber 
Development Board and of Rubber Technical 
Developmenta, Ltd. (pp. 47 and 15, respectively ; 
from the Board at ket Buildings, Mark Lane, 
London, K.O.8), refer to progreas in the development 
of unwoven fabrics bonded with rubber deposited 
from latex, the use of rubber m roadmaking, rubber 
rail pads (inserted between rail and sleeper), and thë 
use of latex foam in furniture. 


Taa Electron Microscopy Group of the Institute 
of Physics is ing a conference on ‘The Electron 
Microscopy of Textile and Other Industrial Fibres”, 
to be held in the University of Leeds during January 
9—4. The main groups of topics it is hoped to 
discuss are specimen techniques, the fine structure of 
cellulose, synthetic and protein fibres and the surface 
properties of fibres. Correspondence relating to the 
conference should be addressed to Dr. J. Sikorak, 
Textile Physics Laboratory, University, Leeds 2, 
and sent to him as soon as possible. 

In Nature of September 17, p. 520, there was a 
review of "Michael Tsawett’s First Paper on Chromato- 
graphy", issued by M. Woelm, of wege. L. Light 
and Co., Ltd., Poyle Estate, Colnbrook, Bucks, age the 
British agenta for M. Woehn for the sale of their 
activated alumina for chromatography, and they have 
& few copies of the brochure; it 18 free of charge. 
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MAN AND HIS MACHINES 


ECTION L (Education) of the British Association 
organized on the afternoon of 2-8 
on -the automatic age iat ager trae E F 
of ' and his Machines". Three papers were 
ted before an audience of 850-400 m the fol- 
lowing order: (1) “New Concepts of Science and 
Advanced Industrial Techniques”, by Sir Ben 
REE Ail , secretary of the Department of Scientific 
and ustrial Research ; (2) “The ini of 
Technicians for the Automatio Age", by Dr. J. E. 
Richardson, incipal, Northam P i 
London; (8) “Automation Education”, by 
Mr. H. A. Rée, headmaster of Watford Grammar 
School. 
. Bir Ben iser said that automation has come 
along because fundamentally ‘‘People turn to mach- 
ines to save themselves trouble, and as few want to 
do more arithmetic than they must, they have always 
been on the lookout for devices to make arithmetio 
easier". He the development of computers 
from the days of Charles Babbage to the ela te 
electronic machines of to-day which have been given 
the label of ‘electronic brains’. He sees some 
justification for the label though it can be misleading, 
and ke of their very reliable memories, built-in 
facilities of judgment and fantastic speeds. The 
applications of these machines are far-reaching in 
their cea and already include: passenger 
reservations at La Guardia Airport, New York; 
mail-order business in an American firm, where with 
its aid ten olerks handle 80,000 orders a day covering 
12,000 different items; commercial operations at 
Meers. J. Lyons and Co., Ltd., in preparing the pay- 
roll for 10,000 employees as well as a large variety 
of other i ` 

Sir Ben foresees an end to the vast and otherwise 
increasing volume of paper-work which has been the 
bane of large business houses ; in ita place will come 
the automatic routing of information, resulting in the 
replacement of intelligent guessing by exact informs- 
tion, and the bringing in of efficiency in direction and 
economy of practice. 

Turning from computers to production, Bir Ben 
gees the counterpart of the automatic control of 
fluids in the oil, chemicel and food industries in the 
new handling machines for transferring work from 
one operation to another. These techniques, intro- 
duoed by Morris Motors so far back as 1923, have 
now been developed considerably, not only in the 
United States but also in Britain and on the Continent, 
especially in connexion with the automobile industry. 

As a digression, ib may be mentioned that on the 

ious day, Mr. Aleo Rodger, of Birkbeck College, 
London, had told Section J (Peyshology) that in a 
Moscow factory making pistons for the whole of the 
Russian light-car industry, only nine men were 
employed per shift. 

Sir Ben concluded by saying that the fruits of fully 
automatic production will only be gathered by a 

ion substantially ungraded in skill and intel- 

. There would be a need for many more scien- 
tists and technologists than are available at present. 
In Great Britain, this mvolves a sufficient number of 

-quality teachers of mathematics and science 
or the schools of the country. 
. Dr. Richardson’s paper covered the much narrower 
fleld of the resources of the technical colleges of 


Britain to cope with the training of technicians for 
the automatic age. He sounded a note of optimism 
based on the following factors : 

(1) Automation is neither new nor sudden in ita 
appearance. : 
(3) The first industrial revolution saw both 

ization and automation (for example, mule 
spinning and jacquard weaving) without aid of 
technical as we now know them. The 
second industrial revolution, as some are naming the 
present phase, will, however, be served by a nation- 
wide system of colleges second to none in any other 
country. 


(8) The present numbers of B.Sc. degrees, Higher 
National Certificates and Oity and Guilds of London 
Instituto certifloates gained in the technical colleges 
of Britain are most impressive. Of perhaps even 
greater significance in the present context is the large 
number and variety of short courses in advanced 
studies designed to take well-qualified men to higher 
levels of study in subjects already covered, or mto 
new subjecta not previously studied. Many of these 
subjects are concerned with electronics, computers, 
automatic process control, servo-mechanisms, and the 
like ] 


On the question of the numbers of technicians 
required, Dr. Richardson believes thab they will 
te over other grades of employee, but he 

does not think the total numbers will be alarmingly 


1:5:8 for professional 
craftamen. i 


in the technical oo 
mentioned six essential requirements for the changing 
emphasis brought in by automation. These are: 
large laboratories for pilot plant ; smaller laboratories 
adequately equipped with the latest gadgets ; closer 
integration with industry in the planning and i 
of courses ; generous financial provision which 

take as normal a piece of equipment ing £25,000 
such as the computer he hopes to i in the 
Northampton Polytechnic in the near future ; eboli- 
tion of ee by boundary-conscious 
Jocal education ities ; adequate salary scales 
for staffs. 

Mr. Harry Rée’s contribution was entirely different 
from the ing in that philosophical and humanis- 
tio consi ons scientific and technical 
factors. Dealing with the contribution of the schools, 
he wondered in the first place where all the extra 
technicians are to come from. From the grammar 


` and publio schools, he seid, they can only come by 


decreasing the number of arts students. From the 
modern secondary schools, in which are to be found 
some 80 per cent of the nation’s children, only a mere 
trickle can be expected of those capable of reaching 
graduate or Higher National Certificate level. Maybe 
on the short-term issue, British parents had antici- 
pated the need by the increased birth-rate in early 
1940's. 

Afer expressing the fear that technical colleges 
are not eduoetional institutions but teaching shope, 
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he emphasized that "in building a world where 
machines do the work which used to be done by men, 
it ia not good enough to build men who oan only work 
like machines. It is not enough to produce managers 
who know how to increase production ; of far greater 
importance is ib to produce managers who know why 
oo, ahould increase production, or even whether they 
d". 

* To the recognized “deeply humanizing, moral 
importance of liberal studies”, Mr. Rée added the 
lees recognized importance of planned and wisely 
used leisure. Hoe warned that ‘To an ever increasing 
extent we have handed over the organization of our 
spare time to those who can make money out of us, 
to the purveyors of entertainment, to those who can 
offer us diversion without exertion, and hour after 
hour we are content to watch, to listen and to 
consume”. 

He concluded by envisaging the great contribution 
educational institutions could make by a counter 
attack on the creeping disease of passive pleasures 
which is eating away the soul of modern man. “If 
we could make the effort, all theae things (commercial 
entertainment, ostentatious expenditure, alot mach- 
ines and cinemascopes) could be swept away and we 
should look upon automatic factories and computing 
machines as our benefactors enablmg us and our 
children to taste to the full the real joys of life.” 

In the discussion which followed, the suggestion 
was made that we may have to look to women to 
swell the force of technicians. Sir Ben Lockspeiser 
disagreed with Dr. Richardson’s complacency on 
numbers; he emphasized that every technical 
industry, including government departments, is 
orying out increasingly for more and more technicians. 
He concluded by warning his audience that automa- 
tion is not before us as a choice—it is a sheer necessity. 
Without automation we cannot increase production, 
without increased production we cannot remain 
competitive, without trade we shall perish. ` 

J. E. RrGHABDSON 


THIRD INTERNATIONAL 
CONGRESS OF BIOCHEMISTRY 


HE Third International Congreas of Biochemistry 

was held in Brussels during August 1—6, under 
the presidency of Prof. E. J. Bigwood, and was 
attended by more than seventeen hundred delegates 
from all parte of the world. The official opening on 
August 1 was followed by the inaugural lecture, given 
at the Palais des Beaux-Arts by O. Martius, of 
Würtzburg, his subject being ‘“Thyroxin und oxidative 
Phoephorylierung". On the evening of the same day 
the official reception was held at the Musées Royaux 
d'Art et d'Histoire du OCinquantenaire, and was 
preceded by a tour of the exhibrta. 

Besides the opening and closing lectures, formal 
lectures were given by P. 8. Sarma (India) on bio- 
chemical aspects of Corcyra nutrition; R. H. B8. 
Thompson (Great Britain) on biochemical disorders 
in peripheral neuritis; N. M. Biseakian (U.8.8.R.) on 
biochemical properties of plastids; P. H. Bell and 
R. G. Shepherd (United States) on purification and 
structure of B-cortieotrophin and its active degrada- 
tion products; P. Grabar (France) on the study of 
mixtures of proteins by electrophoretic and immuno- 
electrophoretic is in gele; and L. Seekles 
(Holland) on the role of the trace elements in nutri- 
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tion. F. B. Straub (Hungary), who was also due to 
speak, was unable to attend. 

The remainder of the soientiflo programme was 
divided into two classes of communications which 
were concurrent. These were, first, report seasions, 
which consisted of reviews given by workers in the 
various fields, and which were followed by prepared. 
discussions by imvited speakers who had been pro- 
vided with advance copies of the talks; and, secondly, 
the acientific communications proper, which were 
short papers dealing with recent research. 

The reporte, most of which were printed and oircu- 
lated to members of the Congress beforehand in the 
form of & most useful booklet, covered a wide fleld 
ranging from pure chemistry, on one hand, to pure bio- 
logy on the other. The subjects discussed included the 
biosynthesis of peptides (H. Borsook), photosynthesis 
(M. Calvin), transmethylation (G. L. Cantoni), 
formation of organic acids in moulds (E. B. Chain), 
cad stonulation by antibiotics (M. E. Coates and 

. K. Kon), antibiotico ypeptides (L. O. Craig), 
pe ensymes (P. uelle and M. Rovery), 

exose monophosphate oxidation (F. Dickens), 
physical chemistry of deoxyribonucleio acid (P. Doty 
and N. Simmons; O, Badron), structure of poly- 
peptides and proteins (A. Elliot), genetio function 
of deoxyribonucleic acid (H. Hphrussi-Taylor; O. 
Maaloe), incorporation of amino-acids in the presence 
of ribonucleic acid fragments (E. F. Gale), amino- 
aciduria (H. Harris), effecte of ionizing radiation 
(G. Hevesy and A. Forssberg), antimetabolites related 
to purmes (G. H. Hitchings and G. B. Elion), muoo- 
polysaccharides (R. W. Jeanloz), carbamyl phosphate 
(M. E. Jones, L. Spector and F. Lipmann), io 
coupling (H. Lardy), uridine coenzymes (L. F. Leloir), 
metalloflavoprotems (H. R. Mahler), ribonucleio 
acids (R. Markham), determination of steroids (G. F. 
Marrian), biochemistry of the nucleus (A. E. Mirsky), 
brain biochemistry (A. V. Paladine; A. J. Rosen- 
berg), skeletel muscle metabolism (S. V. Perry), 
antibiotics and intestinal flora (L. Y. Quinn), bio- 

i of anæsthesia (J. H. Quastel) aseptic 
breeding of rata (J. Reyniers), bacterial cell structure 
(M. R. J. Salton), cell structure and metabolism 
(W. C. Schneider), porphyrin biosynthesis (D. Shemin), 
respiratory chain phosphorylation (E. C. Slater), 
respiratory adaptation (P. Slonimski), enzymic 
adaptation (8. Spiegelman), antibiotics and nutrition 
(E. L. R. Stokstad), hormonal regulatory mechanisms 
(E. W. Sutherland), ion transport (H. H. Ussing 
and B. Andersen), nitrogen fixation (A. I. Virtanen), 
muscle and cell contraction (H. H. Weber) and the 
chemistry of nerve activity (I. B. Wilson). 

The original communications, which numbered 
more than eight hundred in all, were given in seven- 
teen sections: organic chemistry of subetances of 
biological interest ; chemistry and physical chemistry 
of protems and polypeptides ; chemistry and ares 
chemistry of nucleoproteins and nucleic acids; en- 
rymology ; intermediary metabolism ; cellular.oxids- 
tion and oxidative phosphorylation; biochemical 
regulation; cellular biochemistry ; -biochemistry of 
muscle and the central nervous system; chemical 
microbiology ; plant and soil biochemistry ; zoological 
chemistry ; nutrition; pathological chemistry and 
immunochemistry; p ical chemistry ; 
clinical chemistry; and industrial biochemistry. 
Such a division into sections is somewhat arbitrary 
and, consequently, related papers were to be found in 
several different sections. A gallant and partly succesas- 
ful attempt to overcome this deficiency was made by 
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the organizers, who provided the delegates with a 
timetable for each day and who enforced a most 
rigid control over the time taken by each speaker. 
However, on occasion, as many as twenty choices 
were afforded at any one time, in as many different 
places, and it is unlikely that anyone managed to 
attend all the papers which he wished to hear. 
An excellent item of organization, and one which 
can be recommended to organizers of future oon- 
of this size, was the provision of ample space 
for informal meetings between delegates, both at the 
Congreas head at the University of Brussels 
and in the jacent Cité Universitaire, where all 
manner of facilities were provided. 
In addition to the opening reception a number 
of social activities were the main one being 
& concert given by the Belgian National Orchestra 
at the Palais des Beaux-Arts. There was no formal 
Congress banquet, but some informal sectional 
o Chemistry arranged a ban o to all 
membera of the Oongress. Both iy Raman and 
the Polish delegations gave receptions at their 
respective embessies, and these were attended by 
EE T ee eee 
of soientiflo equipment was given at the Oongress 
headquarters, and a number of British soientiflo 
equipment manufacturers were represented. The 
closiig lecture was given by V. du Vigneaud (New 
York) on the isolation and proof of structure of the 
vasopressins and the synthesis of octapeptide amides 
The next Congress will be held in Vienna in 1958. 


RADIATIVE BALANCE IN THE 
ATMOSPHERE 


ROYAL SOCIETY DISCUSSION 


T is ap , in view of the forthcommg 
intensification of atmospheric research during the 
International Geophysi Year of 1957-58, to 
examine the present state of research in such a 
subject as radiative balance in the atmosphere, and 
&-one-day discussion meeting on this subject was 
held in London at the Royal Society on June 9. In 
such & short period it was clearly out of the question 
to attempt any comprehensive survey, and attention 
was concentrated mstead on subjecta in which 
research is being actively pursued. Many of those 
who took part are contributors to the Gassiot Com- 
mittee programme of research on photochemical 
rium in the atmosphere. Two invited 


. programme was 
so that the morning and early afternoon 
were mainly devoted to the lower atmosphere, up to 
and including the stratosphere, and the late after- 
noon to the higher levels of the atmosphere. 

The discussion was introduced by Prof. H. 8. W. 
Maseey (University College, London), who first out- 
lined the general nature of the radiation balance in 
the atmosphere and indicated the importance of the 
different absorption, emission and soattering pro- 
cesses which are involved. The second part of his 
talk was concerned with the temperature and preasure 
distribution in the . These may be 
directly stadied up to altitudes of 150 km. by means 
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of instruments transported by rockets. Methods of 
measurement of pressure, tem ture and density 
were outlmed, and the im tion of these three 
quantities was inted out as & useful check on the 
resulta obtai Special attention was directed by 
Prof. Massey to the way in which the rocket observa- 
tions of preasure, taken above White Sands, New 
Mexico, agree well with results obtamed by balloon 
flighta up to altitudes of 24 km. The importance of 
further rocket measurementa in different geographical 
locations was stressed. 

Dr. Moller next discussed the pattern of radiative 
heating and cooling in the troposphere and lower 
stratosphere. After describing the distribution of 
temperature and of the cooling-rate by water vapour 
in some characteristic atmospheres at different 
latitudes, he directed attentian to io differ- 
ences from this characteristic behaviour which have 
been observed in the last year. These differences he 
ascribes to the effect of cloud layers, and the remainder 
of hia contribution was concerned with these effect. 

Statistical studies of the and thickness 


‘of clouds over Germany during the period 1930-40 


are now proceeding at the Meteorologisch-Geophya- 
ikalisches Institut at Mainz, these being based on 
the observations of the Wetterflugstellen. Using 
these data, radiation fluxes and mean cooling water 
characteristics of cyclonic warm air have been com- 
puted and show that at every height the cooling is 
slightly increased by the™cloud. Further work on 
theese lines is p ing. 

Dr. A. R. Curtis (University of Sheffield) described 
the elaborate computations which he is carrying out 
on radiative heating-rates in the atmosphere. The 
starting-point is the derivation from the equation of 
radiative transfer of an expression for the rate of 
heating at any height in & plane-stratified atmosphere 
due to interaction of molecules of a single absorbi 
constituent with radiation. Even in this simpli 
case the expression is quite formidable. Knowledge 
ies and intensities and of line shape 


intensities are distributed according to a probability 
function. Approximate calculations for the 15-p 
carbon dioxide band have been made, but farther 
work will be carried out using electronic computation. 

Dr. Migeotte described the results of high-resolution 
spectroscopic investigation of minor atmospheric 
constituents—ozone, nitrous oxide, methane, mono- 
deuterated water and carbon monoxide. Several 
bands, as they appeared on solar spectrograms taken 
at the International Scientific Station on the Jung- 
fraujoch at an altitude of 3,850 m, were shown; 
they were obtained using the prism-grating infra-red 

h of the University of Liége. Attention 
was directed by Dr. Migeotte to the presence of the 
9-u band of ozone and the 17- band of nitrous oxide 
in the solar spectrum. An atlas of the solar spectrum 
containing reproductions of the Jungfraujoch records 
is now ready for publication. 

The afternoon session of the meeting began with a 
discussion by Dr. G. D. Robinson (Kew Observatory) 
of the scope of observations of solar and terrestrial 
radiation at the earth’s surface. This included a 
critical survey of recent measurements of quantities 
im t in determining the radiative balance at 
the latitude of Kew. In addition, Dr. Robinson dis- 
cussed the contribution that can be made to the 
solution of the meteorological problam by the pro- 
gramme of measurements proposed for the Inter- 
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national Geophysical Year. He concluded that, 
although these measurements must of necessity be 
limited for economic reasons, useful results can be 
obtained with existing equipment. The importance, 
both during and after the International Geophysical 
Year, of observations on solar radiation at & high 
level, such as those made by the Meteorological 
Research Flight, was stressed. He also said that, in 
order that separate estimates of albedo in the infre- 
red and visible plus ultra-violet oan be made, as many 
stations as possible should make measurements of 
solar radiation in the infra-red. 

Three followed on the important subject of 
the use of high-altitude aircraft as laboratories from 
which measurements of radiant intensities and infra- 
porer ar Py . F. E. Jones (Royal Aircraft b- 

t, Farnborough), who described the design of 
an infra-red for use in a Canberra air- 
craft, with which it is hoped to record the solar 


out into the far infra-red from heights up 
to 50,000 ft. Initial measurements from a Li 
aircraft at 80,000 fb. have i observation of 


the v, band of methane (this being the first obeerva- 
tion of methane as a constituent of the atmosphere 
over England) and the complete nitrous oxide doublet 
at 4-5 u. Next, Dr. J. Yarnell (de Havilland Pro- 
peller Oo.) gave an account of the promising experi- 
mente undertaken in collaboration with Dr. R. M. 
Goody with an aircraft of the Meteorological Office 
Research Flight. Although these experimenta did 
not lead ultimately to definite results, they were of 
interest and importance in providing design data and 
experience for the work which is now 
The final paper on this subject was read Dr. J. 
Houghton (University of Oxford), who described 
work carried out with Dr. A. W. Brewer on the 
measurement of the water vapour and ozons in the 
troposphere and lower here from aircraft. 
The technique used has successful in obtaining 
important results over Britain. At the time of the 
discussion, Dr. Brewer was in Norway carrying out 
similar measurements with the collaboration of the 
Norwegian Air Force; this work has also proved 
very successful. 

The origin and distribution of the polyatomio = 
in the a here was next discussed by f. 
G. M. B. Do (University of Oxford), special 
attention being paid to water vapour and ozone. 
The water vapour concentration usually decreases 
rapidly with increasing height, particularly in the 
lower stratosphere, and this leads to a low 
concentration at an altitude of about 15 km. Ozone, 
on the other hand, has a maximum concentration at 
an altitude of about 30 km. and diffuses downwards. 
Data were presented on the water vapour content of 
the lower stratosphere and on the average values of 
the ozone/air ratio m the upper tro here and 
lower stratosphere (obtained largely from flights over 
southern England by the Meteorological Office 
Research Flight). The difficulties encountered in 
attempting to interpret these results were pointed 
out. 

The next paper to be presented, by Dr. R. M. 
Goody (Imperial College of Science and Technology, 
London), was an account of work carried out with 
Dr. A. R. Curtis on thermal equilibrium in the upper 
atm ere. Dr. Goody pointed out that the assump- 
tion of a Boltzmann distribution of molecules among 
the vibrational and rotational levels, which is usually 
assumed in atmospheric radiation calculations, must 
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for & vibration-rotation bend which does not assume 
& Boltzmann distribution among the vibrational 
levels. From this in turn was derived an equation 
for the heating-rate due to the band in a plane. 
stratifled atmosphere. Departure from a Boltzmann 
distribution becomes serious above about 75 km. . 
For the rotational levels the effect is uni rtanb 
for vibration-rotation bands, but it limits oom- 
putation in the rotation bands of water vapour to 
heights lees than about 90 km. 

The tem distribution at higher altitudes 
(200 km. and above) was the subject of a paper by 
Prof. D. R. Bates (The Queen's University, Belfast), 
which was concerned primarily with the ce 
of thermal conductivity in relation 


argued that the temperature gradient, instead 
of remaining almost constant to great altitudes, 
a Conical aawesried, cist Gul of cove the Lar 
of the F,-layer. Rocket and radio measurements 
suggest that the temperature near the 250-km. level 
is only about 800° K.; and the usual theory of the 
& t escape of atmospheric helium into inter- 
BAGELAEy e rera thee thetera ese d. que 
exoephere is at least 1,500* K. to, Prof. 
Bates, the temperature rise of about 700 deg. K. that 
is thus indicated is an order of magnitude greater than 
oan be accepted. It would necessitate that the local 
rate of gain of thermal energy by absorption at the 
250-km. level be some 10* eV./om.* sec. Little 
plausibility oan be attached to the existence of such 
a potent heat source. 

The importent new data now being obtained in the 
solar spectrum in wave-length regions previously 
unobservable because of atmospheric absorption were 
described by Dr. R. L. E. Boyd (University College, 
London). The resulta have been obtained in the 
United States using apparatus carried by rockets to 
altitudes greater than 100 km. A variety of tech- 
niques have been used employing photon counters, 
photographic plates, thermolummescent phosphors 
and spectrographs as observing devices. More than 
forty flighta have been made. At the height of the 
H-l&yer, solar X-radiation has been detected, "of 
sufficient intensity to produce the H-layer ionization. 
Lyman «-radiation concentrated in a narrow line has 
been observed down to altitudes of 74 km. It has 
also been found that the intensity of the solar 

falls off in the ultra-violet at a faster rate 

for a black body at 6,000° K.; thus at 2000 A. 

eit ee ee 

a y ab 4500° K. The i of these 
RR § importance 

The concluding paper was given by Prof. R. W. 
Ditchburn (University of Reading) on the absorption 
of ultra-violet radiation by the atmospheric gases. 
Ho discussed the order of magnitude of the ebsorp. 
tion coefficients for photoionization and photo- 
dissociation continua and their relation to abeorption 
lines and bands. A summary was given of measure- 
ments and calculations on ni or molecular and 
atomic nitrogen and oxygen oxone. Using these 
data and the model atm assumed by the 
United States Rocket Panel on the basis of ita 
observations, effective depths of etration of 
radisvion tito: the ainoana: festes obtained: Data 
available on the absorption by minor atmospheric 
constituents were also presented in tabular form. 
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CHEMISTRY OF NATURALLY 
OCCURRING PYRONES 
SYMPOSIUM IN DUBLIN 


SYMPOSIUM on recent advances in the 
“Chemistry of Naturally Occurring Pyrones” 
was held in the Department of Chamniatey. Univerity 
Collège, Dublin, during July 12-14. The symposium 
was organized by tbe College and the Institute of 
Chemistry of Ireland to mark the fortieth anniversary 
of the first paper on flavones published by Prof. Hugh 
Ryan, who was professor of chemistry in University 
College during 1899-1981. This branch of i 
has been systematically studied in Dublin since 1915, 
and & number of useful syntheses of flavonoids have 
been devised. The meeting was by Prof. 
T. 8. Wheeler on behalf of Dr. Michael Tierney, 
pos of University College, Dublin. Some one 
undred and thirty chemista from twelve oountriee 
took part in the prooeedings. 

Prof. W. Cocker (Trinity College, Dublin) was 
chairman of the first of five half-day seasions. Prof. 
J. Alger (University College, Dublin) gave & brief 
account of the researches of Prof. Hugh Ryan. He 
was followed by Prof. Gertrud Woker (University of 
Berne), who assessed the pioneering work of Koe- 
tanecki in-the flavone field. 

Prof. T. R. Seshadri (University of Delhi) reported 
some new results on the occurrence of chalkones and 


flavanones in plant producte. The presence of a 
5-hydroxyl in flavanones makes the structure 
so stable that ing chalkones do not 


occur in the plant. This effect is attributable to 
chelation. Detailed work on the flowers of Butea 
Jrondosa, on the bark of Prunus puddum, and on carth- 
amin, the pigment of the safflower, was deecribed. 

Prof. F. E: King (University of Nottingham) dis- 
cussed the constitution and synthesis of leucoantho- 
cyanidins. The identification of melacacdin (from 
Acacia melanoxylon) as 7:8: 8’: 4’-tetrahydroxy- 
flavan-3:4<diol and the nature of the products 
obtained from its treatment with hot mineral acid 
afford conclusive evidence that the flavan-3 : 4-diol 
structure is typical of the majority of the ill-defined 
natural products known collectively as leucoantho- 
cyaniding, The (+)-tetramethoxyflavandiol—one of 
four theoretically possible racemates—which is formed 
by the catalytic reduction of 7:8:38’: 4’-tetra- 
methoxyflavonol is believed to be dl-O-tetramethyl- 
melacacidin, The probable conformational structure 
of this product was discussed. 

In the second session, over which Dr. V. O. Barry 
(Medical Research Council of Ireland) presided, Prof. 
K. Venkataraman (University of Bombay) gave an 
account of same naturally occurring y-pyrone 
derivatives. Hoe discussed the synthesis of muningin 
(6: 4’-dihydroxy-5 : 7-dimethoxywesoflavone). Pino- 

uercetin and pinomyrioetin, which occur in Pon- 

pine bark, have been shown to be, respectively, 
6-methylqueroetin and 6-methylmyricetin. The 
structure of a new, yellow, colourmg matter (arto- 
carpin) from the heartwood of A integrifolia 
and of morellin (from the seeds of Garcinia morella) 
were discussed. 

Dr. W. B. Whalley (University of Liverpool) sug- 

that the abnormal resiniflcation of 2’-methoxy- 
woflavones when demethylated by hydriodic and 
h bromic acids (Whalley, J. Amer. Chem. Soc., 
7b, 1050; 1953; and Baker ei al, J. Chem. Soc., 
1853; 1958) could be explained by postulating a 
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rearrangement of 9’-hydroxyisoflavones to the-acid- 
pensitive 9-unsubstituted-3-aroylbenzofurans, under 
the influence of the demethylatmg reagent. A series 
of such 8-aroylbenzofurans has now been synthesized 
and the properties, including various transformation 
reactions, examined. Several other ial routes 
to these benzofurans have been explored. It has 
been found that 2’-hydroxydeoxybenzoins (prepared 
from 4soflavones) undergo mtaneous cyclization 
to the corresponding 2-aryl furans. 
reactions were discussed in the light of these end 
other transformations. 

Dr. T. H. Simpson (Torry Research Station, Aber- 
deen) spoke on the use of isopropyl groups for 
protection of phenolic hydroxyl groups m the syn- 
thesis of flavones by selenium oxidation of the 
appropriate chalkones. The use of the isopropyl 
group permits the synthesis of compounds such as 
acacetin, diosmetin, chrysceriol, oroxylin-A, pecto- 
linearigenin, in excellent yield. 

The second morning session (chairman, Prof. P. 
O'Colla, University College, Galway) was opened by 
Prof. Wilson Baker (University of Bristol), who out- 
lined recent developments in the synthesis of tiso- 
flavoneg. A method evolved in Bristol in recent years 
employs the reaction of 2-hydroxydeoxybenzoins 
with ethoxalyl chloride in pyridine to yield 2-carbeth- 
oxyteoflavones. Mild alkaline hydrolysis of these esters, 
followed by thermal decarboxylation of the resulting 
acids, gives teoflavones. Good yields are obtained and 
it is Unnecessary to protect hydroxyl groupe. 

Prof. H. Erdtman (Royal Institute of Technology, 
Stockholm) described studies on the flavones and 
flavanones present in the heartwood of conifers, 
especially the genus Pinus. These studies were 
undertaken as part of a systematic investigation of 
the conifer group to obtain chemical evidence relating 
to the phylogeny of the clase Coniferae. About 75-80 
per cent of the pines have been examined by pre- 
parative or chromatographic methode, and ten 
flavonoids and three stilbenes bave been isolated. 
These compounds have one unsubstituted phenyl 
nucleus, so that it is possible that theme nuclei are 
ontogenetically identical. The botanical subdivision 
of the genus Pinus into two sections, Diplozylon and 
Haploxylon, is favoured by the chemical resulta. 
Flavone derivatives have also been isolated from the 
heartwood of some conifers botanically related to the 

ines. Together with other chemical evidence, the 

vone derivatives provide useful indications of 
taxonomic relations between various conifers, especi- 
ally those belonging to the natural order Pinales. In 
other orders other compounds appear to be equally 
igni as ‘taxonomic tracers’, Examples are 
aad a and tropolonoid constituenta in the natural 


Oupreseales. . 

Prof. B. Hattori (University of Tokyo) spoke on 
the seasonal changes of flavone and flavanone 
glycosides in the leaves and fruits of Ponoerus itri- 
foliata. The leaves in the middle of May when in full 
development contain approximately equal quantities 
of poncirin (7-rhamnoglucoside of 5: 7-dihydroxy- 
4'-methoxyflavanone) and rhoifolin (7-rhamnoglucos- 
ide of 5: 7 : 4’-trihydroxyflavone). At the end of the 
month only a small quantity of irin remains. 
Poncirin predominates in the mi of April when 
the leaves are just developed from the buds. The 
percentage of poncirin in the fruits falls during the 
summer and autumn. 

The fourth seasion, which was held on the morn- 
ing of July 14, had Dr. R. G. R. Bacon (The Queen's 
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University, Belfakt) as chairman. Prof. H. Schmid 
(University of Zurich) surveyed the componenta of 
Amm visnaga. Hoe discussed the chemistry of vis- 
amminol, a chromone present in the plant. The 
structure of athamantine, whieh is present in Atha- 
mania oreoselinsum L., and which is related to oom- 
pounds in Amen visnaga, was described. Praf. Schmid 
also spoke on other compounds from tropical planta. 

Prof. K. Freudenberg dips of Heidelberg) 
gave an &ddrees on catechins and related compounds. 
The number of known catechins has been enlarged, 
by syntheses, and by tho discovery of new naturally 
occurring members of the series. The explanation of 
the sensitivity of catechins towards acids lies in the 
presence of hydroxyl groups in both the 4’ and 
7- positions. The possibility of acid polymerization 
was discussed, as was the relation of catechins to the 
phlolatannins and to the flavylium salta. 

Dr. W. D. Ollis (University of Bristol) described 
work relating to the synthesis of diploicin. This 
com: is & member of the group of natural 

ucts termed depsidones and, as yet, no synthesis 
_of a member of this group has been reported. 
-Depaidones may be regarded as lactones derived 
from various 2-carboxy-2’-hydroxydiphenyl ethers, 
and the dehydration of this acid and related acids 
was discussed. An interesting feature’ of these 
reactions is an effect of hydrogen bonding which 
promotes intermolecular reaction and inhibits intra- 
molecular reaction. This intermolecular reaction 
leads to certain macrocyclic compounds the formation 
of which 3s facilitated by the presence of rigid assem- 
bli of atoms in the reactant mol ~ The 
synthesis of d one and progress towards the 
#ynthems of diploicin were discussed. 

Prof. Joeeph Algar (University College, Dublin) 
Sa lana d di Anse be eae aon 
the afternoon of July 14. Dr. E. C. Bate-Smith (Low 
"Temperature Laboratory, Oambridge) discussed the 
chromatographic identification o phenolic oon- 
stituents of plants and their systematic distribution. 
Phenolic substances occur in living plant cells almost 
exclusively in the form of glycosides or esters. As a 
first step in the recognition of theae compounds, it is 
necessary to ascertain the nature of the phenolic 
residues. Practically every commonly ocourring 
phenolic residue can be recognized by chromato- 
“graphy employing four or five solvent systems. 
Using such procedures, a systematic survey is bemg 
made of the phenolic oonstituente of the leavea of 
vascular plante. Particular phenolic compounds ténd 
to be associated with particular systematic groupe, 
and a number of such associations was discussed. 

Dr. R. G. R. Bacon (The Queen's University, Bel- 
fast) reported the results of investigations on the 
Elba phate reaction, which has been widely 
used in the preparation of hydroxyflavones. He 
presented date for the process to illustrate the effects 
of varying the nature and the relative proportions of 
examples were given of the competition which occurs 
in the reaction between the desired effect, namely, 
nuclear sulphation, and other modes of oxidation. 

Prof. T. 8. Wheeler (Univermty College, Dublin) 
-described studies in the synthesis of y-pyronee. For 
many the Auwers method of synthesizmg 
flavonols from aurone dibromidea provided the only 
known example of ring ion of an aurone to & 
flavone derivative. Recently two further methods of 
-effecting this ring enlargement have bean developed 
m Dublin. Treatment of certain aurones with 
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ethanolic potassium cyanide faves the corresponding 
flavones. Oxidative ring enlargement of aurones to 
flavonols is obtained with hydrogen peroxide. This 
latter reaction was ently observed by Prof. 
T. A. Geisaman, of the University of California, Los 
Angeles. A new synthesis of flavonols involving the 
action of an aromatic aldehyde on an w-chloro-o- 
hydroxyacetophenone was discussed. 

At an evening meeting during the aymposium, under 
the chaireanabip of Prof. T. Dillon, president of the 
Institute of Chemistry of Ireland, Dr. W. D. Ollis 
lectured on the total synthesis of strychnine. He 
described this recent achievement of the Harvard 
group, who worked under the direction of Prof. 
R. B. Woodward, and of which Dr. Ollis was a member. 
During the symposium receptions were given by 
Their Excellencies the President of Ireland and Mrs. 
O'Kelly, and by the President of University College, 
Dublin, and Mrs. Tierney. A successful symposium 
dinner was also held. : 

This symposium was probably the first to be 
devoted mainly to the chemistry of flavonoids and 
related ds. The pepers and discussions 
covered both the chemical and biochemical sections 
of the subject and showed the inbreasing interest 
which since the War has been taken in this field of 
chemistry. The development of the method of 
paper chromatography has greatly increased our 
knowledge of the occurrence of these substances in 


plante. Apart from their im as natural 
products, flavonoids are of erapeutic interest. 
They are effective in treating cap fragility and 
may have value in rheumatic fevee an poliomyelitis. 


They are, of course,.no longer used as dyestuffs. 
T. 8. WHEELER 


AMERICAN PHYSICAL SOCIETY 
AND AMERICAN ASSOCIATION 
OF PHYSICS TEACHERS 
ANNUAL MEETINGS 


T 1955 annual meeting of the American 
Physical Society and the twenty-fourth annual 
meeting of the American Association. of Physics 
Teachers were held simultaneously in New York City, 
during January 27-29, but not, as formerly, in the 
buildmgs of Oolumbia University. The various 
scientific sessions of the Sovciety’s meeting were 
distributed over several centres, including the Hotel 
New Yorker, the Hotel MoAlpin, the Manhattan 
Center and the Vanderbilt Hall of New York Univer- 
sity. Not all of the halla proved adequate; never- 
theless the regrettable but inevitable dispersal was 
not, on the whole, unsatisfactory. The registration 
for the meetings was 1,987, about 5 per cent lees than 
for the 1954 meetings, but the number of contributed 
papers presented to the Physical Society was about 
10 per cent higher. 
ps: the joint ceremonial seasion of the two bodies 
January 28 in the great theatre of the Man- 
hd Center, the retiring presidential address of the 
Physical Society was delrvered by Prof. H. A. Bethe 
(Cornell University), who took as his subject ''Pi- 
Mesons and Nucleons’”; the Oersted Medal of the 
Association was presented to Prof. V. E. Eaton 
(Wesleyan University), who ete urna by discussing 
physics as an art; and’ the thirteenth Richtmyer 
Memorial Lecture was delivered by Prof. E. P. 
Wigner (Princeton University), who spoke on “The 
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Development of the Compound-nucleus Model". Ep 
after-dmner speakers at the jomt banquet whi 
followed, held in the ballroom of the Hotel New 
Yorker, were Prof. H. D. Smyth, and Mr. G. Bell, 
who gave an interesting description, illustrated by a 
film, of the 1954 expedition up the Himalayan peak, 
K-2. The banquet was also the occasion of the 

resentation of the third O. E. Buckley Solid-State 
Physine Prize to Dr. LeRoy Apker. 

Twenty-four invited papers, in addition to the 
three hundred &nd thirty ten-minute papers, were 
contributed to the scientific sessions of the Physical 
Sooiety. There were also two symposia: one of the 
Division of Fluid Dynamics, on fluid i 
problems in astrophysics; and the other of the 
Division of Electron Physzios, in which three 
were mud by Ro Mi. Har. MG: Ingres and T. 
Kaplan, respectively, on measurements of ionization 
probabilities of mono-energetic electrons, mass- 
spectrometric analysis of ions produced im the fleld 
ion microscope, and u; -atmospheric studies during 
the International Geophysical Year. A group of four 
invited papers was devoted to hyperons and heavy 
mesons, in which investigations of the Bristol (Eng- 
land), Indian and Italian schools were described by 
M. G. K. Menon (University of Bristol), Y. Pal (Tata 
Research Institute, Bombay) and N. Dalla 
(University of Padua), respectively; and Fi. O. t 
(Brookhaven National Laboratory) discussed heavy 
mesons produced in the interactions of 2-8 BeV. 

icles. There were two on nuclear polari- 
xation, given by E. Segrè (University of California) 
and B. Rose (Atomic Energy Research Establishment, 
Harwell), three on nuclear instrumentation, 
including one by D. Glaser (University of Michi- 
gan) on bubble chambers for use in experimenta in 


high-energy nuclear yBios. Papers on nuclear 
physics i but there were sessions 
devoted to discharges and ions in gases, metals, 


the liquid state and cryogenics. The complete list of 
papers, together with abstracts and minutes of the 
hysical Bociety i are given in the May 15 
issue of the Phystoal Review (98, 1144; 1955), where 
it is also reported that at the business meeting of 
the Society, the following were elected to hold office 


for 1955: President, R. T. Birge; Vice-President, 
E. P. NM Seoreiary, K. K. Darrow; and 
Treasurer, G. B. Pegram. 


The programme of the meeting of the American 
Association of Physics Teachers (Amer. J. Phys., 23, 
806; 1955) consisted of a conference on the role of 
physics in engineering education; a symposium on 
visual aids, including an addree by Lynn Poole 
(Johns Hopkins University) on scienoe demonstra- 
tions on television ; a film session in which two films, 
one on the properties of liquid helium near the transi- 
tion point and the other on uctivity, 
produced by the United States Bureau of Standards, 
were shown; a session, consisting of five speakers, 
devoted to the problem of physics in the secondary 
school curriculum; a business ing; and the 
joint seasians, already mentioned, with the Physical 
Society. There were nineteen contributed papers. 
At the business i citations for meritorious 
service to the Association were voted to W. 8. Webb 
and M. W. Zemansky, and ib was reported that a 
new directory of the Association is to be compiled 
and distributed this year. The following were elected 
to hold office for 1955: President, R. R. Palmer; 
President-elect, W. C. Michaels; Treasurer, F. W. 
Sears ; and Secretary, F. Verbrugge. 
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COLONIAL TERRITORIES OF THE 
BRITISH COMMONWEALTH 


REPORT FOR 1954—55 i 


REGENT Colonial Office “The Colonial 
Territories 1954-55", retains ite general title 
of previous years, although, as from October 1, 1954, 
effect was given to the proposals of the White Paper, 
: ization of the Colonial Service”, and existing 
unifled branches of the Colonial Service became 
year, thirty new appointments were made to the 
Research Branch of the Oversea Civil Service, and 
thirteen research studentships were awarded to train 
candidates for research appointments, while two 
research Fellows are making investigations on behalf 
of the Colonial territories. The total number of 
appointments to Colonial territories made through 
the Colonial Office again decreased, from 1,227 in 
1953 to 1,185 in 1954, due to a reduced demand for 
recruits for some of the smaller branches and special 
types of appomtment. The demand for recruits for 
administrative appointments was considerably higher. 
During the year 2,081 men and women employed by 
Colonial Governments went to the United Kingdom, 
aa against 2,000 m 1953 and 2,018 in 1952, and 678 
of them were of Colonial domicile. 
The rt follows the pattern of previous surveys ; 


it provides an admirable co of political, 
ecanomio, aga aad aul dovdophnni I A 
Colonial territories and, apart al from the 
chapter on research and surveys, gives the man of 
science the essential background i which the 
achievements recorded in etail in another 
IIR od ac ke Seog es 
i In like manner it provides the easential 
background for discussion of other particular topics 
such as the provision of technical assistance to these 
under-developed areas, the development of higher 
education, and the recommendations of the East 
Africa Commission; while its clear presentation, the 
diary of outstanding events and summary of events 
and developments in indrvidual territories, with the 
list of Parliamentary and non-Parliamentary papers 
of Colonial interest published in 1954-55, go far to 
make it an imdi le reference work for all 
interested in Colonial affairs. Indeed, all the essential 
information seams to be collected here for that 
pond Papon required to remove the alarming 
i and ignorance among the British people 
of their Colonial territories upon which Political and 
Eeonomio Planning commented so strongly in its 
recent inquiry into Oolonial students in Britain. 
Nor is matter of soientiflo interest confined to the 
chapter on research and surveys. That headed 
“Constitutional and Administrative" refers to the 
expansion of the activities of the Falkland Islands 
Dependencies Survey at bases in the Dependencies 
in the Antarctic to include inter alia geophysical 
observations ab the most southerly base, and for the 
year 1954-55 a grant of £85,650 was made from 
United Kingdom funde. The account of economic 
and financial developments, which reporte & more 
favourable financial year than was expected, as the 
forecast drop in revenue did not oocur, records a 
rise in expenditure of Colonial Development and 
Welfare Funds fram £14 million in 1953-54 to £15-6 


* Colonial Office. The Colonial Territories 1954-85. (Cmd. 6489 ) 
Pp 1x+186. (London: H.M.B.O., 1960.) Gs. nst. 
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million in 1954-85. Colonial Governments have con- 
tinued efforts to improve agricultural efficiency by 
surveys, research, development work, and i 
by spreading & knowledge of modern iquea 
&mong their b farmers. The staffs of Depart- 
mente of Agriculture are being steadily strengthened, 
and in territories such as Cyprus, Nigeria, Nyasaland 
and Zanzibar research work has reached the point 
where definite’. recommendations for the use of 
fertilizers by farms oan be made and schemes to 
encourage their use have been initiated. Much, how- 
ever, remains to be learned about the best use of 
fertilizers and of trace elements, and research work 
continues in all territories. Much attention is also 
being given to the development of water supplies 
and of irrigation, where possible. Both in the Gold 
Coast and in Nigeria the campaign against swollen- 
shoot disease continued. Staff shortages were no 
rum aM a limiting- factor, and good progress was made 
ith cuttmg-out and with the periodic re-inspection 
of the affected areas. In Nigeria the sealing-off policy 
continued to be only partly successful, with new foci 
of infections being discovered in the disease-free belt 
around the area of mass infection. It has been 
decided to inspect all cocoa farms in Western Nigeria 
once every six months, and the establishment of field 
overseers has been increased fram 143 to 603. In- 
Ce oe ee 
tions of the capsid bug and of the fungus di 
known as black pod, which between them are 
estimated to destroy up to 20 per cent of the crop 
each year. In Nigeria, the control of epizootic 
diseases, such as rinderpest and pleuro-pnsumonia, 
has been most effective, and more than 4-5 million 
vaccinations were oarried out during the year. In 
the north some 250,000 cattle were treated for 
osomiasis. Rinderpest control has been a 
major duty in East Africa, and production of rmder- 
pest vaccines for the East African territories has been 
transferred to the Hast African Veterinary Research 
Organization Leboratories in Kenya. Effective 
disease-control measures in Uganda gave the main 
stook- ing areas an ionally productive yeer 
in 1954. Interest in fish ing is growing. The 
preservation of fish is of prime importance in tropical 
areas. The usual techniques of smoking, drying and 
salting are practised, and successful pilot experimenta 
in the production of edible fish- have been con- 
ducted in the Gold Coast and Uganda. Uganda has 
also been experimenting with killing of ‘weed’ trees 
by spraying with hormone preparations instead of 
There was an appreciable increase in the assistance 
given to Colonial Governments under the Expanded 
of Technical Assistance: in 1954 the 
Technical Assistance Board approved projects in 
fourteen territories providing sixty-four experta and 
twenty-three fellowships at an estimated ooeb of 
528,000 dollars. Technical assistance from the 
United States included American specialists giving 
technioal assistance to British Guiana and a - 
gramme of grasland and pasture research in West, 
Central and East Africa. Under the 1958—54 Mutual 
Security Act, a sberling sum not exceeding thé 
equivalent of flve million dollars has been set aside 
for financing projects for economic development in 
British territories in Africa. provided by 
the Food and Agriculture Organization of the United 
Nations have been worki during the year on 
surveys of the Rufiji Basin m Tanganyika and the 
Accra Plains in the Gold Coast, while other experta 
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from the Organization are engaged on livestock 
research in British Guiana and on irrigation problems 
in Trinidad and Jamaica. Projects initiated or 
carried forward during the year in co tion with 
the regional offices of the World Health Organiza- 
tion include malaria control in Northern Nigeria, 
North Borneo, Dominica and East Africa, insect 
control in St. Vincent, yaws control in Jamaica, 
Grenada, Bt. Vincent and Fiji, and tuberculosis 
contral in the Somaliland Protectorate. 

In December the International Federation of 
Workers’ Educational Associations, in conjunction 
with Unesco, held a seminar on “Adult Education in 
a Changing Africa” at the University College of the 
Gold Coast, while under the Expanded Programme 
for Technical Assistance Unesco provided the Govern- 
ment of Trinidad with the services of a principal for 
the San Fernando Technical Institute and the 
Government of Sierra Leone with an expert on 
teacher-traming. The Oommission for Technical 
ruo ee ee 
convened during August 1954 the second seasion of 
the Inter-African Soils Conference at Leopoldville, 
Belgian Oongo. Under the Colombo Plan, thirty-six 
experts were provided in 1954 and a hundred and 
seventy traineedhipe, while requests for forty-eight 
more experts and seventy-seven more i i 
were under negotiation. Progreas in the international 

-oo-ordination of the campaign against the desert 
locust (Schistocerca gregaria) in the Arabian i 
was much slower than expected, and locust swarms 
uced in Arabia spread to Kast Africa and reached 
igeria in the west. By the end of 1954 Kenya and 
Tanganyika were very heavily invaded, the resources 
of the Desert Locust Contxol Organization and of the 
local administration were stramed to the utmost, 
and the further outlook was very grave. The African 
migratory locust and the red locust continued to be 
kept under control in their outbreak areas. 

Under social services the report records encouraging 
academic progreas in the four Colonial university 
colleges, the opening of new library accommodation 
at the Royal University of Malta and an increase in 
university students from 3,639 to 4,010. Contracts 
were signed for the erection of most of the major 
buildi of the Nigerian Oollege of Arta, Saience and 
T ogy at ita headquarters at Zaria, while the 
third branch was being built at Enugu in the Eastern 
Region. Good progress was also made towards the 
completion in Nairobi of the new buildings of the 
Royal Technical College of East Africa. In Malaya 
a six-year programme of controlled expansion of 
education is expected to i expenditure to 
£16,800,000 by 1960, when there will be more than a 
million children in all types of school; and a second 
vraining college for Malayan teachers in the United 
Kingdom was being established at Brinsford 
in Staffordshire. The most spectacular event of the 
year in education was the provision of pri 
education for all who desire it in Western Nigeria, 
and some four hundred thousand children were 
registered ; a large number of secondary schools was 
also opened in January. In the Gold Coast the 
emphasis of expansion is now on secondary rather 
than on primary education, while large-scale educa- 
tional development in Uganda included the expansion 
of technical education as well as of primary and 
secondary schools. Educational exchanges under the 
Fulbright Act included two lecturers, six research 
scholars and one graduate student from the United 
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States to institutions in Oolonial territories, while 
flve awards to teachers fram the United States 
working at schools in the Colonial territories were 
renewed. : 


Generally, there is evidence of growing mastery in 
the Colonies over preventable diseases and of increased 
pud ing of their causes and the logi 

is of measures against them; but the - 
dom from major epidemics was marred by outbreaks 
of acute anterior poliomyelitis in Jamaica and 
Trinidad, both of which have also had to combat 
typhoid in endemic form. Abnormal social conditions 
caused by overcrowding increased the incidence of 
communicable disease in Hong Kong, and falling 
infantile mortality and general death-rate, together 
with a high birth-rate, make it difficult to provide & 
medical service in Singapore adequate for the needs 
of a rapidly increasing population. Famine conditions 
were again present in the Mayoni, Dodoma and 
Mpapwa districts of Tanganyika, an invasion of the 
army worm destroying crops which had survived the 
drought. <A striking feature of the year was the 
extent to which large-scale operations of the health 
de ts was assisted and by the 
World Health Organisation and United Nations 
Children’s Fund, the scientific backing, financial 
support and material aid of which permitted many 
schemes to be carried oub that would have been 

the unalded resources of the territories. 
Malaria has ceased to be a publio health problem in 

and Mauritius, and for the firat time the total 
number of deaths from malaria in the Federation of 
Malaya fell below & thousand, attributable to the 
protection in rural areas alone of more than half a 
million persons by house spraying. The death-rate 
iroi anana m dnd 1 NO moa Ty ADM. Du 
the hyperendemio areas of tropical Africa con- 
experiment 


in Northern Nigeria control is being 
an area of six hundred square miles a 
population of 124,000, with & controlled residual 
spraying technique which has already been used in 
eighty thousand huts and houses. Recruitment of 
nursing sisters from the United Kingdom and 
Commonwealth countries remamed difficult; but 
many more Colonial student nurses are now in 


training in hospitals in the United Kingdom, and 


work and investigations which are covered more 
fully in “Colonial Research 1954-55", and ib is 
unnecessary here to refer to more than a few out- 
standing features of the year. It is expected that 
' some £8 million will be available for expenditure on 
research during the period 1955-60; but there is 
still a sh of Bqientiflo staff both in the United 
Kingdom in the Colonial territories, and a very 
definite improvement in recruitment will be needed 
if the new annual oeiling of expenditure is to be 
approached. Durmg the 

schemes, estimated to cost £533,548, were approved, 
and increased assistance to Colonial research projects 
was also given by extending the arrangements for 
visita overseas by specialists from the United King- 


African Agriculture and Forestry Organization is well 
established, and its investigations mto maire rust- 
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resistance promise early control’of this disease. The 
work is closely linked with that of the Maize Rust 
Research Unit in West Africa, The second of & serios 
af Anglo-French Research Conferences was held at 
Bambey, Senegal,-to discuss work on groundnuts and 
millete. The research team of the Joint Fisheries 
Research Organization, for Northern Rhodesia and 
Nyasaland continued the survey of Lake Nyasa from 
the Nkabe Bay base and has revealed remarkable 
formations on the lake floor. A site in Malacca was 
selected for the Fish Culture Research and Training 
, and it is hoped that the building will be 
complete by the end of 1956. In the Federation of 
Malays intensive investigations into filariasis were in 
in the State of and heavy doses of 

in were effective for six months against the 
mansonia species of mosquitoes, the main vectors in 
this i Notable progress was made by the 
Regional Virus Laboratory, Trinidad, in the study of 
the viruses of the East Caribbean region. The Central 
Trypanosomiasis Laboratory at Bukulu, Uganda, was 
completed and partly occupied, and at Mariakani in 
Kenya cattle to attack from tsetse but 
treated with injections of ‘Antrycide’ pro-salt every 
two months for more than two years i and 
maintained resistance to strains of T. oongolense. The 


ministeri 
ments amply indicate the unrealistic nature of such 
attempta. 


ROYAL GREENWICH 
OBSERVATORY 


ANNUAL REPORT FOR 1954-55 - 


HE annual of the Astronomer Royal for 

the period May 1, 1054-March 31, 1955*, deals 
with the Royal Greenwich Obeervatory under the 
headings of Greenwich, Abingerz, Herstmonceux and 
Hartland. 


The main mirror of the Yapp 36-in. reflector was 


removed. ing the winter sent to Messrs. Cox, 
Hargreaves Thomason for a teet of its figure, but 
none of the suspected ‘patchy errors of figure’ or 


astigmatiam was found. If, however, colour-tem- 
perature work is resumed, re-figuring would be an 
advan 


The instruments and equipment of the Physics and 
Optios Laboratory ab Abinger are in course of transfer 
to Herstmonceux. The Admiralty Civilian Hoepitel 
at Feldemore, Holmbury 8t. Mary, which ided 
accommodation during the past nine years for many 
of the Abinger staff, was closed on February 18. It 
is intended to use some of the rooms for stores dnd 
other official purposes. 

At Herstmonceux, repairs to the west tower of 
the south gateway are nearing completion, and por- 
tions of the stonework which had been badly 
weathered have been rebuilt. The unsafe upper 
portion of the tower was dismantled and has been 
rebuilt. In the Meridian Group of buildings, the 

ing of the Cooke reversible transit circle building 
completed and entrance steps have been provided. 
The small pavilion to house the Bamberg small 

E ol tw Ce ee Boat, of TIREI Bova 
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transit and the pavilion for the photographic zenith 
tube have been erected. A new pavilion for the Mel- 
bourne reversible transit circle is to be erected, and 
will be generally similar in design and dimensions to 
the Cooke building. In the construction of the 
equatorial group, the steel frameworks of the domes of 
the 80-in. reflector, the Schmidt reflector and the 26-in. 
refractor have been erected, and, as soon as the 
domes have been com: pope Hip Binnned te oom 
mence the erection of the telesco 

The ground at Hartland, North, Devon, the future 
site of the Magnetic Observatory, has been pur- 
chased, and the civil -m-chief has prepared. 
detailed drawings of the buildings which, it is 
expected, will be completed in time for observations 
to be commenced before the beginning of the Inter- 
national Geophysical Year (July 1057—Deoember 
1958). One of the buildings to be used for testing 
magnetic instruments will contain a system of large 
coils designed to provide artificial horizontal and 
vertical flelds, com bye agentes with those ab any point 
upon the surface of the 

Coamio-ray recording with the Clintel apparatus 
was continued until February 9, 1955, when one-half 
of the sensriive area was modified. This was done in 
accordance with the recommendations of the Cosmic 
Ray Commission of the International Union of Pure 
and Applied Physics, with the object of detecting 
only the flux of mesons capable of penetrating 10 om. 
of lead, and entering from a smaller solid angle 
&round the zenith than the previous arrangement 
would accept. The other half will soon be similarly 
modified. These modifications are required to make 
the data comperable with those obtained by many 
other stations, thereby facilitating the study of world- 
wide distribution and changes of this flux. 

Full-ecale meteorological observations have been 
maintained on a routine basis, and monthly 
have been submitted to the Meteorological Office. 
Those who remember the conditions last summer will 
not be surprised to learn that, during the four months 
May-August 1954, there was a deficiency of sunshine 

“of about two hundred hours as compared with the 
mean of the preceding four years. The total amount 
of clear sky at night during the same period was also 
well below the totals for the precedmg years, but 
the cloudiness was leas marked at night than i 
the day-time. Unbroken trails of 5 Urase Minoris 
were recorded on twenty nights, while no records 
were shown on seventy-nine nighta. 

It was mentioned in the report for 1958—54 and 
is again referred to in the present report, that the firat 
part of the '"Nautioal Almanac” for 1960 has been 
re-designed to meet the recommendations of the 
International Astronomical Union. inning with 
the 1960 editions, “the American Ephemeris and the 
Nautical Almanac shall be, apart from a few intro- 
ductory pages, identical publications’. H.M. Nautical 
Almanac Office will be responsible for the first part 
of the '"Almanao', and the U.S. Nautical Almanac 
Office for the second part. While no substantial 
change of content or arrangement will be involved, 
there will not only be a considerable reduction in 
price, but the should also lead to wider 
international co-operation in the fleld of astronomical 
ephemerides. 

Further testa of the figure of the 98-in. disk of the 
Isaac Newton telescope were made by Prof. R. O. 
Redman at the works of Sir Howard Grubb, Parsons 
‘and Oo. during the works holiday period in August. 
While the figure was found to be appreciably free 
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from astigmatism, the testa showed some differenoes 
from those previously made, and the mirror has been 
put aside for further teste, for which there is ample 
time as the telescope will not be constructed for 
some years. 

At the end of the report reference is made to the 
participation of the Observatory in the general pro- 
gramme of work to be undertaken during the Inter- 
national Geophysical Year, which will require 
additional staff at the Obeervatory. The removal 
from Greenwich to Heratmonceux has reached a stage 
at which full o programmes can shortly be 
commenced, and for these the present staff of the 


Observatory is beriously inadequate. Ina rate 
memorandum proposals for the adequate of 
the Observatory will be submitted to the of 
Visitors, If the Board of Admiralty approves, the 


additional staff required for the special programmes 
during the International ysical Year can be 
provided for this increase and afterwards absorbed 
into other observational programmes. 


WORK STUDY AND SOME 
RESULTS 


ORK study methods are quite common in 

American industry and have their 
efficacy. In Britain, industrial organizations have 
been alow m introducing these techniques, and this 
is one of the reasons why uctivity lags Bo much 
behind that of the Uni States. Were it not for 
chemical manufacturers in Britain, the rate of intro- 
ducing work study would have been evan alower than 
it has been. Once more they have placed the whole 
of British industry in their debt by producing two 
(Association of British 
Chemical Manufacturers. 2s. 6d.’each). The first 
describes effective ways of introducing work study 
into individual firms, and the second gives an 
account of some of the resulta which have been 
achieved. 

The first booklet déscribea the ee of work and 
the benefits accruing from it; the kind of man who 
should be appointed as work study officer and the 
way in which he should be trained; the organization 
and content of work study appreciation courses for 
senior, middle and junior management; the means 
of obtamr tion with the trade unions; the 
kind of jobe which should first be investigated ; and 
the employment of oonsultante. 

The resulta obtained by using work study methods 
in fourteen chemical firms differmg in size, com- 
plexity and the they produce are described in 
the second booklet and form a valuable serios of case 
histories which should encourage the lagging and give 
succour to the faint-hearted. In the case of Hardman 
and Holden, Ltd., for example, the labour cost of 
one product was reduced by 50 per cent; output in 
one plant increased by 40 per cent by a change in 
procedure, with an increase in labour force of 12 per 
cent over the original. In one process there were 
seventeen handlmg operations in the stage 
of the ct. These have now been reduced to 
one—with & resultant saving of 30 per cent in man- 

wer and the elimination of the use of two machines, 
Bensan of the building up of intermediste stocks 
between two ing operations ib was originally 
thought it would be necessary to increase the capacity 
of the second plant; work study demonstrated that 
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by a m ion the second unit could deal 
with the whole of the output of the firzb unit—and 
this has been effeoted. o 

In Imperial Chemical Industries, Lid, four 
examples ify to the improvements which have 
been made by the introduction of work study. Thus, 
a drum washing plant team was reduced from five to 
three men and the total output increased by 50 per 
cent, representing a saving of £1,200 a year. 

A procedure for bagging had been operated. 
for several years, durmg which time there had been 
Polite al the ceca pri ents of sieving and 
b ing, and the material of the had . 
No obvious improvement of de i iiad 
method EEE os , but careful study of method 
indicated the possibility for a better flow of materials. 
As a result, the distance the powder was moved was 
reduced by almost 60 per cent and the distance 
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the r moved for each bag of powder was re- 
Semel Wo cee 60 Der ose With no change in the 
level of production, it was posible to reduce from 
two operators to one. In the third example, cast-iron 
oooling-water pipes have to be tested under pressure 
and checked for straightness. By the original 
method used, two men could test 180 pipes in a day. 
Method study showed various possible improvements, 
and the one selected involved changes in equipment 
which cost only £25. One man can now test two 
hundred pipes in a day, and no incentives are involved 
in this case. 

In another works, the inspection and servicing of 
care and lorries was changed to a carefully worked out 
basis of incentive. As a result, the four shift ives 
increased their output by 48 per cent an earned 
26 per cent more, with a reduction in labour oost per 
unit of output of more than 15 per cent. 


IMMUNOLOGICAL DISCRIMINATION BETWEEN THE BLOOD OF 
NORMAL AND OF TUMOUR-BEARING RATS 


By Da D. A. DARCY 
Chester Beatty Research Institute (Institute of Cancer Research: Royal Cancer Hospital), London, S.W.3 


SING the gel diffusion technique of Ouchterlony}, 

it has been found possible to distinguish the 
blood plasma (or serum) of rats bearing transplanted 
or induced tumours from the plasma of normal rata 
or rata bearmg homografts of normal tissues. 

The method was, first, to antisera of high 
preoipitin titre in rabbita by injecting them with the 
plasma or serum of (a) normal rata or (b) rats bearing 
the transplanted Walker tumour. Other rebbita were 
inoculated with the cells of the Walker tumour; but 
the antisera so obtained had only very weak dis- 
, no more than would be expected 


crmmms 


the antigens (rat plasma) diffusing in the opposite 
lirection. In thi : - 


ion, the antigen 
ing, and possibly other soluble substances. 
It was found that the ipitin spectrum of the 


cancer plasma differed from normal in a charac- 
teristic way. : 
A variety of table reb tumours was 


employed, namely, the Walker tumour, the Yoshida 
sarcoma, the R48 sarcoma, the GD-1 tumour, the 
August tumour and a sarcoma induced by means of 
xanthine. The induced tumours were a series of 
sarcomas of various sixes arising at the site of im- 
planted of benrpyrene, and one hepatoma 
induced by. feeding butter yellow. The rata used 
throughout both for controls and for tumour-beering 
were from a colony of non-inbred white rate originally 
derived from the Wistar strain, the only exceptions 
being that the tumour and the Yoshida 
tumour were grown m the August and BD-1 strains, 
dier alain y. The control plasmas came from rats 
which were either untreated or which bore homo- 
grafts of normal tissue (liver and skin) at various 
stages of evolution. 


lines of precipitate are composed of the various anti- 
genio components in combination with their corre- 
sponding antibodies. When a line on one side fuses 
with one on the other side to form an aro, the anti- 
genic enta in questign are identical’, When 
an aro is di to one side, this indicates a lower 
concentration of the antigen on that side. When & 
line cromses to the opposite side without fusing or 
without deviating, tho substance in question is either 
absent or in negligibly low concentration on that side. 
The antiserum prepared against normal rat plasma 
in a large number of plate tests to 


serum in front of the strong line which is the leading 
line (A, Fig. 1) of the normal The K group 
was composed of two lines at first, but later others 
which may be ‘immunological artifacte’* appeared 
among them. The K lines were shown most strongly 
by the blood of animals bearing advanced tumours ; 
but the antigens were clearly demonstrable in the 
blood as carly as six days after i tation of the 
Walker tumour. The lines to fuse with an 
unidentified group in the normal spectrum; the 
simple in ion of them would be that they 

Meum Wilh ere du pone conoen- 
tration in the cancer blood than in the normal 
However, it was found that a similar group of K 
lines could be produced by autolysed whole normal 
rat blood, and occasionally by normal rat plasma 
that had been stored for a very long time. It is 
suggested, therefore, that the K lines may represent 
partially broken-down substances (probably protein) 
which can diffuse faster than the parent substances 





that the line A was actually farther from the anti- 
body well in the cancer plasma than in the normal, 
indicating a lower concentration of the antigen in 
question in the canoer blood. Certain other antigens 
in the cancer plasma to be in lower con- 
centration, often to a striking degree (for example, 
line B, Fig. 1) than in the normal. The reverse was 


tinction was obtained. In addition to a K group and 
'& weaker A antigen, the cancer now showed 
a line which was absent enti from the pooled 
normal (Fig. 2). If the antiserum was then 
abeor to exhaustion with normal plasma, it still 
reacted with the cancer either in the ‘ring’ 
test in glass tubes, or in gel plates to give a band 
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of precipitate. The bloot plasmas of all animals 
bearing well-established tumours, including most six- 
day old Walker fimours, were found to give strongly 


bearing induced or spontaneous were also 
negative, 
A emall percentage of control all coming 


from @ group of rate which had received skin homo- 
grafta, however, was positive, Further in igation 
of this point showed that the akin ing i was 
not le, but that the effect was caused by the 


tight bandage on chest and upper abdomen 
(sach as is comm y used for akin grafting in rats 


when the tumour was moculated m the 
so as to avoid any possible ‘corset’ affect 


From this evidence it seems likely that the antigen 
in question is & lipid or lipoprotein. Lipids are found 
in relatively high concentration in the blood of 


spectrum 
represents serum albumin ; this protein has a smaller 


molecule than the globulins would be expected 
to diffuse ahead of ; it is, furthermore, rted 
$0 ocou. in lower. oonoantration dn cancer ticci MEER 


in normals. 

In conclusion, it may be said that while the present 
results represent only a preliminary survey, the 
determination of the precipitm ‘spectrum’ of blood 
and other body fluids offers interesting possibilities 
clinically for diagnostic and other 


Eur o8 was ata Ss : 
is investigation has been supported by granta to 
Research Institute i 


the 
Anna Fuller Fund and the National Cancer Institute 
of the National Institutes of Health, U.8. Public 
Health Service. * [July 11 
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Ferroverdin, a Green Pigment containing 
Iron produced by a Streptomycete 
Durma a search for antifungal antibiotics, a 
streptomycete was isolated from a sample of soil 


B. virgatus, S. flavovirens, S. viridis, S. viridocwomo- 
genes. Its morphological and cultural characteristics 
indicate that it may be a new species. 

The green pigment can be produced in submerged 
culture m shake flasks and in stirred fermenters on a 
medium containing 0-5 per cent yeast autolysato and 
1 per cent glucose, pH 7; good aeration is essential 
for its production. 

The pigment is extracted into ethanol from the 
wet mycelium, transferred into butyl acetate and the 
butyl acetate solution lated through a column 
of alumina (Merck). le column, which retains the 
pigment adsorbed at the top, is developed with 95 per 
cent ethanol followed by absolute ethanol. 

Three green bands separate, one remaining im- 
mobile at the top, one moving quickly down the 
column and one, representing the main fraction, 
following the fast-moving band. The pigment from 
the main fraction has been obtained in the crystalline 
state after repeating the chromatographic ure 
and concentrating the final ethanolic solution. The 
yield of the crude crystalline product is about 100— 
200 mgm. per kgm. (wet weight) of mycelium. After 
recrystallization from methanol, elementary analyais 
showed a composition in t with the 
formula CO,,H4,0,N,Fe (found: O, 60-0; H, 4.1; 
N, 4-7; Fo, 9:8 per cent; calculated: C, 59-8; 
H, 405; N, 4°78; Fe, 9:8 per cent). In view of 
its colour and ita iron content, the pigment has been 
named ‘ferroverdin’. 

Ferroverdm is insoluble in water, benzene, 
petroleum ether, chloroform and carbon tetrachloride, 
but is soluble in methanol (about 5 mgm./ml.), 
ethanol (about 2 mgm./ml.), acetone (about 15 mgm./ 
ml.) and glacial acetic acid (about 15 mgm.[ml.). 
It is readily reduced by hydrogen gas, in the 
of a ium — barium sulphate catalyst, ‘bing 
6 mol. of hydrogen. The reduced solution is colour- 
leas and does not develop colour on shaking with 
air. 
In the visible spectrum ferroverdin absorbe at 
4800 and 6700 A. (4444 = 1:10 x 104, terso = 1:10 x 
10^; ıt also absorbe strongly in the ultra-violet 
region with peaks at 2765 and 3000 A. (e, = 
6-18 x 104; tos = 5:12 x 104. After reduction 
it shows peaks at 2840, 2710 and 3125 A. (esac = 
3-33 x 104, tais = 1:37 X 104, epum = 7:2 x 10 
(solvent methanol). 

The iron is firmly bound in ferroverdin, but appears 
in ionic form after catalytio reduction. It is grec 
released by hydrolysis at 100° C. in 2 N hydrochloric 
acid and in 2 N sulphurio acid. Investigations of ita 
chemical structure are in progress. 

We thank Dr. G. Gualandi and G. Serlupi for the, 
spectrophotometric measurements and acknowledge 
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with thanks the collaboration of Dr. A. Ballio in the 
initial stages of this work. Woe also thank Mr. F. 
Zanchi and the staff of the fermentation pilot plant 
of this Institute for their co-o tion in the pro- 
duction of ferroverdm, and . J. Daymond for 


E. B. Omarm 


A. Toworo 
A. CARILLI 
International Research Centre for 
Chemical Microbiology, 
Istituto Superiore di Sanità, 
Rome. 
July 20. 


A Brain Factor influencing the Viability 
of Neurotropic Rift Valley Fever 


DunrxG experiments on the viability of Rift Valley 
fever it was noticed that crude extracts of virus- 
infected brain tissue in 10 per cent rabbit, sheep or 
human serum were lees stable than the virus partially 
purified by differential ultra-centrifugation and sus- 
pended in the same diluents. In Fig. 1 tbis difference 
in viabilities is shown. Curve (a) shows the survival 
at 37° C. of virus in a crude or unpurified suspension 
of four virus-infected adult mouse brains in 40 ml. 
of 10 per cent rabbit serum saline. Curve (b) shows 
the survival of partially purified virus stored under 
the same conditions. It will be noticed that the 
disappearance of the virus in the ially purified 
material followed the exponential law, whereas the 
unpurified material showed an increasing rate of 

The factor responsible for the rapid inactivation 
of the virus is present not only in emulsions of virus- 
infected tissues but also in 10 per cent serum saline 
extracts of uninfected or normal mouse brain. In 
Fig. 2, viability curves are shown of purified virus 
suspended in normal brain extracta (4 brains in 40 o.c. 
rabbit serum saline) in two se experiments (a), 
and that of purifled virus m 10 per oent rabbit 
serum saline (b). 

The factor ia probably not a protein as no fraction 
capable of inactivating the virus was precipitable 
from brain. emulsions by ammonium sulphate between 
0 and 100 per cent saturation. 








0 4 8 12 
Time (daya) 
Burvival or viability ourves of o Rift Valley 


Fig. 2. 

fever at 87° 0, Partially purtfied virus in brain extracts 

in 10 pen oul s poten: (>) partially porified virus in 10 per 
cont serum saline 


The virus-inactivating factor oould be separated 
from brain emulsions by dialysis through ‘Cellophane’ 
membranes. In a typical experiment thirty-two 
normal brains were emulsified in 82 ml. 10 per oent 
rabbit serum saline and dialysed for six days at 
87° C. against 82 ml. 10 per oent rabbit serum salme 
Hi the prose of penioillin and dateeptomom. At 
the end of this period both the contenta of the 
‘Cellophane’ bag as well as the dialysate were free 
of aerobio and anaerobio bacteria. Virus purifled 
by differential centrifugation was mixed with the 
dialysate, and the iod of survival at 8790. 
determined, i virus in 10 cent rabbit 
serum saline stored in the same moubator served as 
control The resulte are recorded in Fig. 8; (a,) and 
(a,) are the viability curves for the virus in brain 
dialysate in two experiments, and (b) that for the 
purified virus in serum saline. The rapid inactivation 
of the virus suspended in the dialysate indicated 
that the factor responsible is of low molecular weight 
and dialysable. 

Because of the non-linear relationship between the 
titres expressed as negative log LD,, and time of 
incubation in the cases where the inactivation factor 
is present, it would appear that either this factor was 
produced during autolyses of the brain tissue, or it 


8 
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was & substance that becomes more toxio for Rift 
Valley fever on at 87° 0. 


This factor might play & part in determining 
neurotropic viruses as 
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the viability of such unstable pio 
rabies and yellow fever. It is bebly different 
from the antiviral substance or ces extracted 


with organic solventa by Casals and Olitaky! from 
normal mouse and sheep brains, as tests have shown 
that it is insoluble in chloroform. 

We would like to thank Prof. M. van den Ende 
for his interest in this work and Dr. R. A.'Alexander 
for generous supply of virus. 

A. Porson 
T. L Mangas 


8.A. Oounoil for Boientiflo and Industrial Research 
and University of Cape Town Virus Research Unit, 
Department of Pathology, 

Medical School, 

Mowbray, Cape Town. 


1 Casals, J., and Olitaky, P. K., Sciemos, 108, 600 (1048). 


Ramnacin: a New Antibiotic from a 
Streptomyces sp. l 
Iw the course of an investigation on antibiotice 
from mucro-organisms of East Pakistan soils, a 
Streptomyces sp. RE a new antibiotic was 
isolated. The cultural and other characteristioa of 
the organiam are being described elsewhere!. The 
organism was surface-cultured on the medium shown 
in Table 1; 500-ml. quantities of the medium were 
used in 1,000-ml. fermentation flasks and sterilized 
at 15 Ib./sq. in. steam pressure for 20 min. 


Table 1 
30 00 gm. KE 0 50 gm. 
Gram extract (chick pea) 2-50 ,, CaCl, (anhydrous) 0 30 ,, 
7H,0 0:50 ,, Fe80 ,.7H,0 ‘Trace 
‘ 100 ,, Agar 1-50 gm. 
oC KE, MO. ZnSO TRO won added to amy Pe 
. were P p.m. l 
and xino {1 which was made up to 1,000 ml. 


The pH was adjusted ore 1 
The medium was then inoculated with from 
test-tabe slants (Ozapek—Dox medium, LH 7) and 
incubated at room temperature, 21-25° 0. The maxi- 
mum antibiotic activity was found after 80 days 
incubation. The activity was measured in terms of 
inhibition zones in the usual cup plate assay* with 

Bacillus subtilis N.O.I.B. 3610 as the test organiam. 
When the maximum activity had been obtained, 
the culture fluid was filtered through a wire net (as 
used in filtering tea). The pH of the filtrate was 
adjusted to pH 8 and then it was extracted with an 
equal volume of ether. The mycelia, which held most 
of the antibiotic, were crushed with mortar and 
pestle under sand and extracted several times with 
ethanol, The latter was removed in vacuo and the 
residue suspended in water adjusted to pH 8 and 
extracted with ether with a little aloohol to break 
down an emulsion that formed occasionally. There 
was little antibiotic left in the aqueous suspension 
after extraction with ether. The ether extract was 
then added to that already obtained from the culture 
filtrate. The combined ether extract was evaporated 
to drynees on a water-bath and the residue chromato- 
hed in chloroform on activated alumina (B.D.H.). 
Tha active material moved almost with the solvent 
front, accompanied by a small amount of colouring 
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matter which was, however, easily eliminated during 
ization of the antibiotic fram eum 
aloohol mixture. It melted ab 285? C. (Kofer hot 
stage) and contained only carbon, hydrogen and 
oxygen (analysis: O, 64-51; H, 8:97 per cant; 
molecular weight, 409 (Rast, camphor)). The 
molecular formula as calculated on this basis is 


Oss Oy. 

The material is sparingly soluble in 
water. It is highly soluble in aloohol, aoetio acid, 
ethyl acetate, chloroform, ether and to a leeser extent 
in benzene and petroleum ether (80-100? C.). It does 
not decolorize bromine in carbon tetrachloride, and 
gives & positive test for benzenoid structure‘. Paper 
chromatography of the combined extract of culture 
filtrate and mycelia with n-butyl aloohol/acetio 
acid/water (4:1: 5) revealed only one active sub- 
stance with an R, value of 0-92. The position of the 
active material in the paper was determined by 
plating on & nutrient agar medium seeded with the 


separating funnels po Born ether (b.p. 80°- 
90° O.), 95 per cant aloohol and water (4:3: 1) gave 
only one peak of activity. ' 

The antibiotio is highly stable: Autoclaving at 
15 Ib.[sq. in. steam pressure for 20 min. at pH 2-10 
left all activity practically unimpaired. The melted 
substance (m.p. 235° O.) also retained ita activity. 
It is, however, destroyed, presumably by contam- 
inant micro-organiams, if the culture broth is left 
exposed. . 

The antibiotic was tested for activity against a 
number of micro-organisms, with the resulta shown 
in Table 2. 


Table 2. ANTIMIOROBIAL BPXOTRUM OF "EAXXACDC 


Organism Activity 
Bacterias : 
1 Beoihu cereus var , AOIB 035 . + 
2 » — swbtüis, N $610 + 
3 Proteus vulgaris, NOID S261 + 
4 NOLB 8190 + 
B 3. hitsa, N + 
6 M pyopenss var. aureus, NOIB 6571 + 
7 enreus + 
8 ecrvginces, NOIB 8296 - 


| 

a 

: 
I++ 


15 T. wilis, NEBL y-000 = 
16 Candde = 
H Sacoharomyoes cerevisiae Hansen 

» , Var. akpecides Hansen Dekker — — 
19 i carisberpensis Hansen - 


The substance is being tentatively named ‘ramnacin’ 
after Ramna, the place where the organism producing 
the antibictio was isolated. Further work is in 


progress. 
K. AnMAD 
M. F. Isnam 

Biochemistry and Nutrition Laboratory, 

Department of Chemistry, 
University of Dacoa, 
Hast Pakistan. 
April 28. 


1 KE AL, and , 
Ahman Kopo, Ai AES CHAM de I AE Dacca Untrerstty 


"Heatley, N. G., Biochem. J, 38, 61 (1044). ' 
* Analyses by Drs. G. Weller and F. B. Straus, 164 Banbury Road, 
Oxford, Hngland. 


‘Qherobnis, N. D., and Bntrikin, J. B, '"Bemimiao Quantitative 
Analyses", 87 (Thomas Y. Crowell Go,, New York, 1047). 
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Tetrazolium Salts as Viability Indicators: 
Radiation-catalysed Reactions 


THTRAZOLIUK salts have found various uses in both 
plant and animal tissues, and in tho past six yeers 
more than seventy papers as well as several reviews! 
have appeared. But one of the most commonly used 
of these salte, 2,8,5-triphenyl tetrazolium chloride, 
can be reduced in various ways, as, for example, 
by certain naturally occurring compounds carrying 
—SH groups, if the pH* is greater than 9, by 
glucose’ at tem exceeding 40° O. and by 
watert if exposed to strong radiant energy of wave- 
lengths shorter than 450 mp, especially at high pH '. 
Also extracted dehydrogenases and oxidases have 
caused reduction of triphenyl tetrazolium chloride 
$n vitro (Beo, for example, ref. 6), and reducing agents 
like sodium hydrosulphite reduce it readily. Radia- 
tion can also cause some other curious effects, whioh 
I wish to report briefly. 

I have verified the findings of Brown’, namely, 
that suspensions of various oils could catalyse the 
light-induced reduction of triphenyl tetrazolium 
chloride, some oils being more active than others. 
Linseed oil and cedar wood oil, for example, were 
more effective--than mineral oil (paraffin oil. A 
750-wabb mercury-vapour lamp wes used and the 

buffered to pH 7, were kept 1 ft. away 
in glass vials immersed in a ‘Lucite’-walled water-bath 
maintained at 16° O. However, these reductions did 
nob occur in the dark, and this is of considerable 
importance to seed testing and cytological work, a 
point to which Brown does not refer. 

Brown also inferred that the results of Dyar’ with 
blue tetrazolium (a ditetrazolium salt with 2-methoxy 
groups) were at fault in view of Brown’s resulta with 
triphenyltetrexolium chloride. But I found blue 
tetrazolium was not affected by radiant energy 
including ultra-violet radiation, whether in aqueous 
solutions or in the presence of oil suspensions, even 
at pH up to 9. This seams to strengthen Dyar's 
conclusion that blue tetrazolium may be taking part 
in the Hill reaction in the presence of illuminated 
chloroplasts. : 

I also found that yeast (Saccharomyces cerevisiae) 
could further catalyse radiation-catalysed reduction 
of triphenyl tetrazolium chloride, so that this redia- 
tion-induced reaction was more repid than with 
yeast in the datk or radiated aqueous solutions of 
the salt. In fact, even weak light from the window 
accomplished this acceleration of reduction in yeast- 
water suspensions to which equal amounts of 0:5 per 
cent triphenyl tetrazolium chloride buffered to pH 7 
and 8 per cent glucose had been added. This proved 
to be a property of the cella themselves and not tho 
substrate. However, dead cells (boiled), which would 
not reduce triphenyl tetrazolium chloride in the 
dark, did er catalyse the radiation-catalysed 
reduction of that salt, although not to such an 
extent as living yeast cells. It was also found that 

d-up cella from which an extract was obtained 
filtering through a bacterial filter could also 
farther catalyse this radiation-catalysed reduction of 
triphany! tetrazolium chloride. This reaction was 
inhibited by monoiodoacetate or sodium 
fluoride at 1 x 10-* M. 

Perhaps this helps to explain the rapid reduction 
noted by Gunz! in yeast with triphenyl tetrazolium 
chloride, since he did not mention light. Gunz states 
that yeast was not inactivated [would still reduce 
the salt] by suspension in acetone or absolute alcohol 


* 


048. 


for two periods of half an hour and subsequent 
drying, or air drying. Also, according to his table, 
air-dried yeast did nob cause fermentation but did 
reduce triphenyl tetrazolium chloride. These resulta 
are rather puzzling. Drying yeast in the air and 
then re-suspending it in water with sub- 
strate may result in no fermentation at 
first, but there is nothing to prevent the 
yeest from growing from a spore stage 

&nd eventually causing fermentation. Also I found 
that ing yeast in either acetone or ethyl alcohol 
solutions of more than 50 per cent concentration 
for 1 hr. with subsequent drying and re-suspension 
in water resulted in 


R= 


for 24 hr., 


oentrated acetone for l hr. with 
and immersion in 0-5 per cent 
chloride did not show the red 
dark. , 
It appears, therefore, that although reduction of 
triphenyl tetrazolium chloride may not always be a 
good indioation of viability in the sense that the 
entire respiratory mechanism is still 
lack of reduction in cells n 


y 
ance of light is especially important in the case of 
triphenyl tetrazolium chloride, but not in that of 
‘blue tetrazolium. Oxygen tension must not be 
excessive. 


washing 
iphenyl tetrazolium 
on reaction in the 


JomNBON PARKER 


Department of Biological Sciences, 
University of Idaho, 
Moscow, Idaho. 

March 19. 

1 Smith, Y. 
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Solence, T51 (1981). Baggio, M., and do 
iab. fer fec. apon, o. $ Wate, tee 
Clencka 6 ires, 7, 35 - 
Chem., 64, 391 (1952). Kineowalter, J ; 
1 Kuhn, B., and Jorehel, D , Ber. deutsch. Chom. Ges , H, 040 (1941). 
1 Cramer, F., "Paplerohromatograph!e" (Verleg Ohemis G.m.b.H, 
Wetnheim, Bergzkr., 1052), 
* Atkinson, Hisle, Melvin, B., and Fax, B. W., Sotencs, 111, 385 (1050). 
Parker, J., Sotencs, 118, 77 (1083). 
Throneberry, G. O., and Smith, F. G., Sctenos, 117, 13 (1053). 
Bot, Cheb, 81, 117 (1064). 
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Maximum Likelihood Calculation of Rh 
Gene Frequencies in Pacific Populations 
Ix general, the calculation of maximum likelihood" 
estimates of gene frequencies requires the prelimin- 
ary calculation of trial values, followed by the 
computation of oorrections to the trial values, 
by æ method which is  easmentially Newton's 
method of successive approximations for getting & 
root of an equation. In many Paciflo populations 
. (Gilbertese, Fijians, eto.), only four or five RÀ types 
ODe/O (R,R,), ODelc (Rir), ODB/o (R,R,), aDB (R,), 
and occasionally a little aDe (R,) are t*, and 
the composition of the population can explamed 
by assuming that only three genes, R,, R, and Re 
are present. For such cases the maximum likelihood 
equations oan be solved explicitly, and the best 
estimates of the gene frequencies obtained without 
any process of successive ap 1 ons. If we 
designate the frequencies of five phenotypes, in 
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the order just mentioned, as H, K, P, T and 
ihe solution of the maximum likelihood equati 
gives the following formule : 
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Q, 


R, = H + E2 + PJ2 








4(1—R,) + P — V[40 —R,) + PP —I9(P-- T) Q—R,) 
4 


R= 1 — R, — R, 


If desired, standard errors can be calculated in the 
usual way. 

The derivation of these formule, and illustrative 
caloulations, will be published elsewhere. 

If the gene Rs is preeont, as in Indonesians‘, an 
additional phenotype, ODEJO (R,R;s), whose fre- 
quency we may designate as J, is present, and the 
above formule will not work. Willi has pub- 
lished & modification of Fisher’s method of free para- 
meters which is applicable to such data. The same 
results can be obtained a good deal more simply 
by using the formule published* for dealing with 
the MN}: system, to which this particular RA system 
is exactly similar. It is only necéasary to make use 
‘of the followmg equivalences : ` 


Short symbol Phenotype Boulvakoy MAS phenotype 
H opao M . 
J ODEO Mg 
K Q. MN 
P CDBje MES 
3 eDe N 
aD - NS 


Taking Ry = ms, R, = me, Ry = ng and R, = 1, 
trial frequencies which may be found by Mourant's 
methods? may now be inserted into tbe formule 
given for the MNS system and corrections found so 
as to obtain the maximum likelihood estimates. 


P Wu C. Born 


Department of Immunochemistry, 
Boston University School of Medicine,’ 
Boston. 


1 Stevens, W. L., Ann. Mugemics, 8, 302 (1028). 

* Fisher, B. A., Ama. Nugemics, 13, 150 (1946). 

* Mourani, A. M. “Tho Distribution of the Human Blood Groups” 
(Blackwell Gator 1084), 

‘Mourant, A. HL, loo, off., p. 884, 

* Willlama, H. J., Afed. J. Australia, 1, 730 (1049). 

Bus ary fpr Solencs, 118, 756 (1053); Amer. J. Human Gena., 


Release of Histamine in pope ce mined 
e 


Dogs during Anaphylactic, Peptone and 
Tryptic Shock ` 


IT is well known that in dogs the liver is the 
source of the histamine released during certain types 
of shock, such as anaphylactic and 
However, shock can be obtained in tectomized 
dogs! and same .evidence, particularly recent work 
by F and Schachter’, indicates that under 
certain conditions tissues other than the liver release 
relatively large amounts of histamine. - 

I have found that histamine occurs in the blood 
of hepatectomized doga during anaphylactic, peptone 
and tryptic shock. Studies have also been made of 
the blood coagulation time, the amount of platelets 
and the hematocrit during shook. . 

The histamine in blood waa estimated according 
to Oode's method. Hepatectomy was carried qut by 
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Table 1. HIFTAMIKE LEELRAEE DURING SHOCK IN HEPATECTONIXED DOGS 
~] 
Dog No. Type of shook Time clotting Heematoent Histamine Platelots* Observations 
(m) tmo (min.) ) 
1 ‘Anaphylaxis 0 1-30 49 0 070 0 30 Recovery after | 
5 245 48 0 100 0 05 60 min. 
10. 4:90 46 0 850 0 00 
[ 2 Anaphylaxs 0 4-30 25 0 00 1 25 
4 8-30 25 0 04 0 40 
8 6-30 ?4 0-150 | 0 60 
3 Anaphylaxis 0 ~ 810 18 0 025 — 
2 5 00 17 0-380 T — 
10 16 0 2120 — 
4 Peptonet 0 48 0 025 
2 40 0-800 
10 a , 0 400 
5 Peptone 0 5 0 060 0 35 
. 1 40 ^ 0 480 0 40 
10 50 0-400 0-05 
6 Peptone 0 27 0 000 0-60 
2 24 1 000 0 35 
10 0:46 0-450 0-80 
7 Trypant 0 bb 0-000 — 00 min. 
3 45 0-040 after Injection 
8 Trypan 0 24 0 040 = 
à i 0-100 = 
LL — 
9 Trypsn 0 32 0 000 0 10 Death 60 min. 
| 3 24 0 000 0 00 after Injection 











* Given as 0.0,/100 ml of blood. t 200 mgm./kgm. of Witte peptone. t3 mgm./igm. of orystalline trypsin. 


carotid artery after he y and at 2-10 min. 


after the beginning of shock. Platelet volume was 


measured by the Van Allen * Table 1 
summarizes the results of typical experimenta for 
each type of shock. 

In hepatectomized doge, histamine is released in 
great amounts during ipi and anaphylac- 
tio shock. Considering ’s* observations for 
normal dogs, extra-hepatic release of histamine 
can explain the observed fall E E 
in hepatectomized animals during shock, 
other do rdum d A aed 
A rise of histamine in the blood was obtained in two 
out of eight hepatectomized dogs during tryptic 
shock. Death oer frequent as a result of 
massive intravascular tion. 

Hsemodilution was observed in almost all experi- 
menta during the first minutes of shock, in contrast 
to the classical hexmooconcentration obeerved during 
shook in normal animals. Hemoconcentration 
occurred, however, in some hepatectomized animals 
after 30-60 min. 

Increase of the blood-clotting time was the rule. 
In confirmation of other workers‘, fibrinolysis follow- 
ing blood coagulation was obearved also in hepe- 
tectomized, shocked ee and the plateleta decreased. 
or disappeared from 

H. MouBSATOHÉ 


A, Amor. J. P 
"Dei ota Go Ojers, T, a D Holmes, A- and Dragstedt, 


"Watem, H T., ant Alts J., Amar. J. Phkystol., 180, 370 (1040). 
8 Foldberg, W., and Sohaohter, M., J. Physiol., 118, 184 (1961). 
“Code, O. F., Amer. J. Pkysiol., 187, 78 (1039). 

* Nolf, P., Arch. Imt. Physiol., 8, 1 (1005-6). 


The Photonuclear Effect and the 
Complex Potential-W ell 


~. ~ Nuclear Model 


^ Tze ‘recent success of the complex potential-well 


_nblear model applied to neutron and proton scatter- 
“ing from oomplex nuclei! led me to investigate this 
dion poles tg hoor process. 

‘giant resonance’ for the photo- 
icis pon has long been known; however, of 
the most sucoemaful models*t-* to date, that of Gold- 
haber and Teller‘, while explaining many of the 
general features of the (y,n) cross-section, fails to 
account in any detailed manner for the width of the 
resonance. On the other hand, the more detailed 
treatment of this general hydrodynamical model by 
Steinwedel and Jensen’ does give the resonance 
width only at the expense of the ad hoo introduction 
of a ‘coefficient of viscosity’ or damping coefficient. 
(A more serious defect of all these hydrodynamic, 
harmonic oscillator models is the theoretical pre- 
diction of similar ‘giant resonances’ at higher energies 
which, of course, have not been observed.) 

The present work assumes that the incident photon 
is abeorbed by one nucleon giving rise to ane of two 
effecta. In one of these the nucleon leaves the nucleus 
directly, carrying with it all the available energy 
(and angular momentum)—this can be termed the 
‘direct’ effect. In the other, or ‘indirect’, effect, the 
nucleon is unable to escape with the total energy 
available and some sort of compound nucleus results 
which decays in the usual fashion. It is this latter 
proceas which may be thought of as being caused by 
the imagmary part of the potential, as this part 

ta the nuclear absorption. 

Since the ‘square’ potential-well lends itself best 
to numerical computations, use has been made of it 
in which the potential is 


r<R 


V = — V, + te) 
: r> R. 


= 0 























Feshback, Porter and Weiegkopf* obtain a striking 
fit for neutron scattering of incident energy lees than 
about 3 MeV. with £: constant and equal to 3 per 
cent; for 18-MeV. protons* « is of the order of 25 per 
cent; while for high-energy neutron scattermg 
(2 90 MeV.) values of 100 per cent or even higher seam 

7, It thus seamed advisable to investigate 
the dependence of the (y,n) croas-section on the form* 
of s, and in this preliminary calculation three different 
forms of « have been used: 


c = 0-05 (1) 
c = 0-380 exp — (2-478 — he/10)? (3) 
t = (1-05A^o — 6-58) x 103 (8) 


with V, = 40 MeV.; R = 1-40 Atl x 107 am. ; 
and fw, the incident photon in MeV. The 
constants in (2) and (8) have bean obtained by 
requiring ¢ to fit the values used in the initial neutron- 
scattering calculation! and in the proton-scattermg 
ealculations*. 

The results of a calculation of the total cross-section 
(sa + ema) assuming an average nucleon binding- 
energy of 8 MeV. and with A = 125 are shown m 
Fig. 1. Only for the case where e is linear with 
energy (labelled «, in Fig. 1) does-a marked resonance 

pear; however, none of the curves bears very 
alee resemblance to the experimental photonuclear 
cross-sections in the neighbourhood of antimony. 

Table 1 presenta a comparison of the various para- 
meters of the photonuclear cross-section curves fòr 
the different forms of e, and also the experimental 
results of Montelbetti, Katz and for 
antimony. Examination of the table also shows that 
the cage of « linear with energy most nearly approx- 
imates to the experimental values, even though the 


Table 1. OOMPARIBON OF ANYERAL PARAMETERS OF THE GIANT PHOTON 
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integrated cross-section is almost an order of mag- 
nitude too low. However, no further resonances 
appear at higher energies, aa ia shown by calculations 
above 80 MeV. (not shown im Fig. 1). 

Further calculations are in progress and a detailed 
discussion of this model will be submitted for pub- 
lication shortly. 

This work was supported m part by the Campanha 
Nacional de Aperfeigoamento de Peasoal de Nivel 
Superior, and a summary of the resulte was 
para o Progreso da Cidncia, Ribeirão Preto, B.P. 

J. P. Davipsor* 
Centro Brasileiro de Pesquisas Fisicas, 


VoL. 176 


Rio de Janeiro, 
Brazil, 
* Now at the Joint Haitablishment for Nuclear Energy Research, 
Kieler per Lillestrom, Norway. 
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Quanta] Nature of the End-plate 
- Potential 


Taa liberation of acetylcholme from the motor 
nerve endings in akeletal muscle ia believed to take 
place in & quantal manner. The arrival of the action 
potential at the nerve terminals elicits the release 
of a number of packets of acetylcholine molecules 
of fairly uniform size, each of them producing & unit 
of depolarization in the post-synaptic membrane. 
This view is derived from the statistical analysis of 
the random step-wise fluctuations in the amplitude 
of succeasive end-plate i recorded from 
single neuromuscular junctions blocked by excess 
magnesium ions or lack of calotum iong!. The & 
magnitude of the steps was found to be identical 
Ee ee ee piei put: 
tials recorded from the same junction and due to 
the spontaneous extrusion of single acetylcholine 
quanta from the resting nerve endings. 

At ordinary room temperature all the acetylaholine 
packets released by one nerve impulse act practically 
simultaneously on the end-plate membrane. There- 
fore the end-plate potential resulting from the sum 
of & number of units has usually a smooth rising 
phase, even in preparations blocked by magnesium 
ions, where the tum oontent of the response has 
been. adna dateeased Sometimes, however, 
the rising phase shows notches that indicate a amall 
degree of niam in the liberation of the unite 
(cf. Fig. 3, O, of ref. I). It has been found that 
lowering the d og cdd greatly aooentuates these 
discontinuities. extreme cases the leading edge 
of the end-plate potential is made up of a number 
of steps arising with slightly different, and apperently 
random, latencies after the stimulus artefact. This 
is clear in the records shown in Fig. 1. They illustrate 
in a simple Way the quantal nature of the process of 
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marked by arrows {a some of 


Below about 10° O. some degree of asynchronism 
was observed in most of the end-plates examined. 
As the release of acetylcholine is caused in same way 
xy the nerve action potential, the time course of 
which lengthens as the temperature is lowered, one 
nay assume that the period during which transmitter 
quante can leave the nerve terminals would also 
»ecome longer at lower temperatures. The chances 
of observing random delays between the release of 
lifferent unita would, therefore, 
yecame greater. 

The differences existmg among 
and-platee of the same muscle ex- 
amined at constant temperature 
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tained when the intensity of the nerve stimulus was 

varied. ELE, 
; f J. DBL CASTELO 

Biophyaia ert 

London, WOL May 16. 


1 del Castillo, J., and Kats, B., J. Phywtol., 184, 560 (1054). 
*Kufiler, B. W., J. Nowrophpetol., 5, 300 (1043). 


An Interference Optical Alinement 
Method 


Ax interference method for the centring of optical 
with one and two surfaces has been described 
by Harle!. In the same paper, a number of principles 
applicable to more decisa al Aent problems were 
enunciated. In the present communication, the ex- 
tension of these principles to the almement of co-axial 
optical systems with a large number of surfaces i8 
discussed. 


In applying interferometry to the alinement of 
co-axial optical systems, the spatial distribution of 
non-locelized interference patterns is utilized. Thus 
the necessity of image location is elimimated and a 
technique combining the advan of aperture 
sight and image almement methods is provided. 

The general optical arrangement is shown in Fig. 1. 
Light from a co t source A forms an interference 
pattern distributed spatially in the axial direction of 
the components to be alined, C. Observation of the 
frmge pattern is made in one of an infinite number 
of planes of observation B. Then, since the interfer- 
ence pattern observed is, in effect, an mage of the 
fringe pattern, real or virtual, formed in a plane 
conjugate to B, almement may be achieved by 
arranging the components C in turn, in a selected 
order, until the centres of the direct and the secondary 
fringe patterns, as observed with the viewing micro- 
scope D, are ooincident in the plane B. For aline- 
ment by reflexion, the transmission arrangement 18 
modified as shown m the dotted portion of Fig. 1. 
Here, & surface is included as a component 
of C, and light from a half-reflecting mirror F, 
designed to give no displacement of the transmitted 
light-path, is directed to a new plane of observation B1. 





yor to indicate that morphological 
or ‘geometrical’ factors have some 
nfluence on the asyncbronism of 
ihe end-plate response. For ex- 
ample, one might small 
lifferenoee in the time of arrival of 
the action potential at different 
spots of the nerve terminals at which the release of 
the transmitter can take place. 

The possibility had to be considered that the stepe 
in the end-plate potentials might be due to a multiple 
innervation of the end-plate. It is known that end- 

lates of the frog muscle may recerve innervation 

two or more axons’. If these fibres have different 
diameters, and in consequence different thresholds 
and conduction rates, the end-plate potential may 
show two or more steps d on the stimulus 
strength (Castillo and Katz, unpublished observa- 
tions). In the present experiments, however, no 
»videnoe of such multiple innervation could be ob- 
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For each class of observation, the interferometer 

i ta are in principle the same. In the first 

instance, the frmges must be distributed spatially 

m the direction of almement. Secondly, the mtensity 

distribution of the fringe pattern must be sufficiently 

sharp to permit precise detection of the centre fringe 
i t. 


Several interferometers, which are adaptations of 
well-known interferometer arrangements, have bean 
developed for this purpose. The first of these utilizes 
oe and alit. The components of A thus pro- 

are displaced laterally with regard to the axis 


of alinement and straight-line fringes result. For 
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alinement in two dimensions, rotational methods or a 
double bi-priam having two individual priema crossed 
at right angles and a cross-shaped alit of the same 
orientation are used. The resultant fringe ibbern 
appears in the form of a series of crosg-ahaped 
For both arrangements a white-light source is re- 
quired to identify the centre fringe. A second instru- 
ment employs a point source and the Michelson 
interferometer with its mirrors adjusted for parallelism. 
The components of A are now laced in the axial 
direction of the system, and the resultant fringes are 
ciroular in nature with an intensity distribution 
resembling that of similarly shaped localized Michel- 
arrangement 


meter is di with and a Fabry-Perot étalon 
substituted. The fri which are now 
mach and of the mulüple-beam variety 


The theory of the method is similar to thab of the 
image alinement method, in which an object is moved 
to & series of almed positions in 
conjugate to B. Now, however, the errore due to 
mechanical alinement are eliminated. The inte- 
ference method therefore yields, as well as a high 
operational convenience, & y unattained 
precision when any reasanable number of components 
are alined. In the i alnementa 
of ag many as twenty components to a common axis 
have been made. Moreover, the component surfaces 
need not be surfaces of revolution and may include 


fringe magnifications in different meridianal 
Details of this work will be published m full 
elsewhere. Acoounta of tions of the method 
in a number of related of inveetigation will 
also appear in due course. à 

G. A. Hanus 


Bchool of Ap Applied Physios, 
New South Wales Unrversity of Technology, 
B. 8. THORNTON 


April 14. 


Instr., 88, 365 (1981). 


1 Hare, @ À., 
8. , 34; 555 (1043). 


J. Sol, 
t Tolansky, S., Phi. Mag. 


of the Solar Limb 
r Uitra-Violet 


Donme an eclipse of the Sun, the obscuration of 
the disk causes a fall in the electron 
density in the lower layers of ionosphere. This 
fall, and the b recovery, have recently been 
used to locate the sources of ionising radiation which 
were responsible for the electron production in the 
H- and Fl-layers during the eclipse of February 25, 
1952, in Central Africa!. Abt this the level of 
solar activity was fairly high, and it was found that 
36 per cent of the total ionixing radiation was emitted 
near the east and weet limbs from well-defined sources 
which were additional to the uniform background 
radiation from the disk. These sources coincided in 
position quite closely with areas from which the 


Brighten 
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coronal line at 5808 A. was emitted strongly, and 
they were assumed to be associated with short-lived 
centres of chromospheric activity. Their intensities 
were so greab that any permanent limb brightening 
which may have existed at the time would have been 
masked unless it was very pronounced. 

The eclipse of June 80, 1954, coincided with a 
period of extremely low solar activity, anc the 
astronomical data that the Sun's disk was 
almost completely devoid of any features i 
the existence of even local centres of 
Measurements of electron ity were made at 
Inverness and Slough, about 700 km. apart, and the 
detailed correlation between the changes which were 
observed in the W- and Fl-layers strongly suggests 
that the locations of the respective sources of ionizing 
radiation must have been the same for both layers. 
Methods of analysis similar to those described earlier! 
have been used ; but, in spite of the absence of any 
visible centres of solar activity, only 92 per cent of 
the ionizing radiation can be accounted for in terms 
of a uniformly radiating disk. 

The locations and relative intensities of the residual 
sources cannot be determined very accurately because 
of small anomalies in the behaviour of the ionosphere 
and also because the recombination coefficients of 
the’ layers are not accurately known. However, for 
both the W- and Fl-layers at Inverness and at 
Slough, the experimental evidence pointe to the exist- 
ence of bri ing of the limb near the equator and 
darkening of the limb at the poles, ing in both 
cases over arog of 40°-60°. Ib is also necessary to 
assume the existence of & small bright spot at 
P = 255°, r — 0-95 Ro, and in this connexion it is 
interesting to note that faint coronal radiation at 
5808 A. was: observed on the same day by Mfiller® in 
the arc P = 282°-247°. 

The provisional locations and relative intensities 
of the sources controlling the W- and Fl-layers are 
i in Table 1. Although the radiation in question 
is in the far ultra-violet, ib may be significant that 
a similar intensity distribution has been 
recently by Ohristiansen and Warburton? for solar 
radio noise on 21 cm. 
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Table 1. Sources OY F- samp Fi-LAYNR IONIXING RADIATION, 
JuNA 30, 1954 

















P = degroos cast fram the north point; Ro = radius of photosphere 
In view of the unusual quietness of the Bun during 
this eclipse, ib seems poesible that the observed 
departures from a uniformly radiating disk may be 


- a permanent feature and that they indicate brighten- 


ing of the limb near the equator to about 
+ 5 per cent and darkening of the near the 
poles equal to about — 3 per coent of the total 
radiation. If the isolated bright spot is assumed to 
be a temporary feature, the permanent uniform disk 
radiation contributes 96 per cent of the total. 
This work was carried out as part of the programme 
of the Radio Research Board, and this communication 
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is published by permiasion of the Director of Radio 
Research of tbe Department of Scientiflo and 
Industrial Research. 
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O. M. MiwxiB 


1 Minnis, O. M., J. Aimo. Terr. Phys., 8, 91 (1055). 
‘Muller, R., Obeersatory, 74, 21$ (1054). 
* Ohristianeen, W. N., and Warburton, J. A., Observatory, 76, 9 (1055). 


Sensitivity of Alpha- and Beta- Lead Azide 
Laan azide, PbN,, exists in two allotropio forma’, 
one (a) orthorhombic and the other (B) monoclinic. 
a-Lead azide is readily prepared by mixing in the 
normal way solutions containing axide and lead ions ; 
p-lead azide as needles when aquecus 
solutions of sodium azide and lead nitrate inter- 
diffuse slowly}. pol Nr Me ee Cree ey 
graphio relations'*. Both forms are 

a-lead axide is in common use as a detonator. ths 


seildi* that B-lead azide is much more sensitive and 
dangerous a-lead aride. 
Table 1. PROFNETIBS OF THE Two MODIFICATIONS OY 


Lain AXIDB, PbN, 





In the course of extensive studies of axide thermo- 
chemistry (to be published), the standard heats 
of formation of both explosive and non-explosive 
azides have been measured. A strong correlation 
between the heats liberated on ive decom- 

i on one hand, and both sensitiveness to 
impact or friction and speed of detonation‘ on the 
other, has been found’ ; there is no similar correlation 
of heata of decomposition with speed or ease of slow 
thermal decomposition. Although ib has not been 
possible to assess eangitivences to impact or friction in 

y satisfactory terme, and although true 
detonation velocities have still to be measured with 
precision, the principal reason why this simple correla- 
tion has not been stressed hitherto is the very unre- 
liable nature of previous thermochemical data. 

It was thought interesting to examine the thermo- 

i of the two forms of lead azide and to 
ascertain whether B-lead azide is thermodynamically 
leas stable than a-lead azide. The standard enthalpy 
of formation of crystalline a-lead azide wag found to 
be + 115-5 kcal. mole from a precipitation experi- 
ment’. Determination of the heat of formation of 

B-lead azide in this way is not poesible. To derive 
this quantity an electrical method was devised in 
which the changes of the thermodynamic functions 
in the reaction (1) could be measured : 


a-PbN,(oryst) + B-PbN,(oryst) (1) 


Two cels, 4 and B, were constructed with lead 
amalgam —lead azide electrodes and sodium azide 
electrolyte. The re of metal-metal azide 
(including both Ag-AgN,) electrodes 
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lead-a-lead azide, lead-B-lead azide were connected 
by a sodium azide (M/10) salt bridge; in oel B, 
by a pair of silver-ailver azide electrodes back-to-back: 


al A: E + 
Pb | a-PbN, | NaN, | A-PbN, | Pb. 


B:- 
Pb | e-PbN, | NaN, | AgM, | Ag | Ag, | Naf, | PDN, | Èb 


At 25? O0. both cels gave an electromotive force 
E = 0-0136 V. ; thus for reaction (1), AG = 314 cal 
mole-t. 


error (dHN|dT) < 10> V. deg.-, 

AS < 0-28 cal. deg... These values 
enthalpy for reaction (1) of AH ~ 
0:08 kol moli, and the value 115-0 koal. mole 


alow growth of EPBN, at tho Ba 
reason very precise values of 
diffloult to obtain. 

The difference, 0:3 in 115-5 koel mole-!, in en- 


Peron Gray 
T. O. WADDINGTON 


D of Cl . lE Í 1 . 
University of Cambridge. 
May 9. 
1 Miks, F. D., J. Chem. Soc., 2582 (1081). 
1 Garner, W. H., and Gomm, A. 8., J. Chom. Son., $158 (1931). 
* Pfefferkorn, G., Æ. Natwrforsoh., Ga, 364 (1948). 


1 Bowden, F. P., and Yoe, A. D., "Inidaton and Growth of Bx- 
plositn” (O&mb. Untv. 1965). 


raay, Po Sòt erudita T, 0., O.R. XIVII Cong. Inter. Ohbn., 


(1985). 
lg gt UD EI 


Unit-Cell Dimensions of y-Lauric and 
y-Myristic Acids 


by a ‘long spacing’ of 37 A., and could be converted 
to the more common a-form by heating to within a 
few degrees of its melting point. 
Samples of a-lauric acid and a-myristic acid were 
stored in this laboratory for a period of two years 
ire and were then ground prior 
diffraction photographs. 
to a different form but 
the myristic acid was in the a-form. However, 
after standing for a further few days in the 
state, the myristic acid also had become ormed 
to & new structure gi a diffraction pattern almost 
identical to that of the transformed laurio acid. This 
new form is thus the stable ane at room temperature, 


~ 
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siilioach “ana duc de moncally: aT on Te 
crystallization both from solvents ab room tempera- 
ture and from the melt. 

The diffraction patterns of the new form are unusual 


in that no ‘long ’ are immediately ap 
as they are on i ion patterns of all long- 
aliphatic compounds previously studied. The 


of the powder pde Pui DY a Might modi: 
fication of Vand’s* method, the photogrephs were 
indexed and the unit cell dimensions determined. 
For laurio acid a = 22-1 + 0-1, b = 5-24 + 0-08, 
o = 82-0 014A, B = 909? 58’, a mym 90°, ob- 
served density 


Ee Suh. vm 1014 B — 100° 507, 
amy = 00°, density 1-09 gm./om.-* 
e n M ee The trang- 
formed myristio acid has & (c sin B) of 
36-5 A. and is easily recon to the a-form by 


Tour’s 
The di between alternate carbon atoms in 
the plane zig hydrocarbon ponis a-laurio acid 


length of the c-axis in the 

two acids is 5-20 A. and the difference in lang spacing 

is 5-00 A, so that in the y-form the molecules must 

lie approximately parallel to the c-axis of the cell, 

thats appr b proximately perpendicular to ihe (oon. 
ith such unib oelle, the i 


thet T cereciome eth Gey 
probable space group of the pom is thon either 
P2/n or P2,/n. 
T. R. Loman 


Bt. Mary's Hospital Modica] School, 
London, W.2. 


+ Thibaud, J., and Dupré La Tour, F., O.R. Aand. Soi., Paris, 190, 045 
(1080 


* Vand, V., Acla Orpa., 1, 100 (1048). 
* Vand, V., Lamer, T. B., and Lang, A. R., Acts Oryet., 8, 314 (1049). 
“Vand, V., Morley, W. M., and Lomer, T. E., Acts Oryst., 4, 324 (1051). 


Rainfall and Biennial Bang in Tung 
(Aleurites. montana) 


EXAMINATION of past records of yields of tung trees 
and rainfall in 


the crop due to be 
harvested in 1955 would have been low; but 
observation on immature fruit iots that the crop 


will in fact be on the high side and the rhythm 
broken. 
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Log. orop (Ib. dry mutajecre), y 
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1 1 3 4 6 
Rainfall (fn.), in year prior to harvest, r 


pde Response of yleld per acre to rainfall at flower 
g stage, Tain/yield, is + 


on 
(P = 0-01, P = 0 001) 


Rainfall (in) J 
epee lenin heres 


e e € m» a 





Án eximiatión-oF rantai totale oohadi with 
various stages of the growth sequence, and sub- 
ee a a a Tore 


Experimental Station, yielded no signifloant oorrela- 
tion coefücienta for any of the following stages 


(a) rainfall for the sixteen months bid ds 
tion of flower to ib maturation ; 
(6) rainfall for the od of flower opening and 


are being 
nine and twelve months before the resulting crop 
is harvested. The correlation is illustrated in Figa. | 
and 2. 
The poor correlation with the 1946 rain and 1947 


for June—August 1954 totalled 1-98 in., which is the 
mean for the under review; thus the crop 
to be harvested in 1955 may be expected to be rather 
more than the mean for previous years, taking into 
ooonnd this HORARI aie aridis OF the teste: 


D. H. Larooak 


L. J. Forren 
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Photo-reactivation of Botrytis fabse Sardiña 
measured by a Local-lesion 


the infective ity of spores. 

Ultra-violet radiation, more than 95 per oent of 
wave-length 2537 A., was i by a Hanovia 
XII lamp. Spore suspensions (0-3 ml. samples oon- 
tained in cavity slides) were exposed at 40 om. from 
the lamp, where the radiation intensity was 178 pW. 
per eq. cm. After exposure for various times, the 
ees pu ig eae id mig rh fc mds 
bean leaves, opposite halves of which were m- 

unirradiated and the 


Pesci rediati bi i 
on on some bi 


photo-reaotivation*. For example, when irradiated 
suspensions of bacteria or some fungi are cultured 
on agar in the li more grow than if the cultures 
are kept dark. , irradiated preparations of 


some viruseas^* can be 
these the phenomenon not oocur if the viruses 
are exposed to light èn vitro, but only when infected 
host cells are illuminated. No previous tests seem to 
have been made to see whether the path ici 

le light, and 


- spores 
lel wie spores opt for 9 hr in tho 


with increases in the 


to li before 
daylight after inoculation always uoed signific- 
more lesions (P > 0-01) than those kept in 
statistical the numbers of 

As 
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Table 1. Hrracts OF DIFFERENT LENGTES oF DAYLIGHT ON THE 
INFECTIVITY OF ULTRA-YIOLET IRRADIATED SPORE BUEPENZIONS OF 
Botrytis fmbae (SARDINA) 








produce the same numbers of lesions whether they 


the light is again attributable to photo-reactivation. 
The results show that some can still be photo- 
reactivated after 8 hr. in dar , and they suggest 
that on the leaves of & host d more 
readily to light than when they are tn vtiro, for the 
inoculated planta were in daylight for only about 
three hours. 

As with other biological systems, the amount of 
photo-reactivation increases with increasing amounts 
of exposure to ultra-violet radiation. After exposure 
for 4j min., the ratio of numbers of lesions on plants 
in the light to those in dark was lj times as great 
as after exposures for 34 min. 


F. T. Laat 
E. W. Buxros 
Rothamsted Experimental Station, 
a 
May 14, 
1gardifia, J. R., Mem. Sos. Map. Hist. Nat., 15, 201 (1929). 
* Keiner, A., J. Bact., 68, 511 (1049). 
3 Dulbeoeo, B., J. Bec, 59, 889 


(1060). 
1 Bawden, F. O., and Klecakowskl, A., J. Gea. Hiarobiol., 8, 145 (1053), 
3 Klecxkowaki, à., Ann. App. Biol, 36, 130 (1049). 


Physiological Races of Puccinia polysora 
Underw. 

Ov& studies on the resistance of maize 
seedlings to this rust in East Africa led to the hypo- 
thesis that a dominant major gene controls the 
hypersensitive type of resistance’. During the past 
two years, we have bred many lines of maize that 
are pure for this gene, by selfing resistant plants 
selected from Central i and by selfing 

American 


tive reaction, from 
opment of sori (up to 
eighteen days) to necrotic lesions with well-devel 
small sori. On & system of based an, but 
modified from, that employed by the wheat breeders 
(geo ref. 2), we have classed the former as 01 (no sori) 
and the latter as 1 (small sori), the fully susceptible 
reaction, with large sori and little or no surrounding 
chlorosis, being class 4. 

From the start of this work we had in mind the 
possibility that more than one physiological race of 
P. polysora might exist in East Africa. Collections 
af uredospores were made in three separate regions— 
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Zanxibar, Northern Tanganyika and Uganda. Each 
was established in a separate glasshouse and has been 
so maintained since; although owing to the great 
Peednotion of spores and the movement of attendants 
houses we cannot be sure that contamination 
has not oocurred. Every maize family tested in the 
course of our breeding studies has been inoculated in 
two and usually all three houses. Through nearly 
two years and 1,600 family testa, the reaction of each 
individual maize family was identical, within the 
expected errors of experiment, in each house. 
The ition at the end of 1954 was therefore that 
wid no maani fuk inking that more than one 
physiological race of P. polysora had become estab- 
lished in East Africa. This was supported by obeerva- 
tions on our maire lines when tested during 1953 
and 1954 in the fleld, in such widely sites 
as southern Tanganyika and Uganda; m 
the fleld behaviour corresponded with the juvenile 
reactions recorded in our glasshouses. 





Table 1 
No. of Juventie Juvenile 
Origin of maize lines | arate families to | reaction to 





Selfs of AFRO 29 

( Class 01 Clams 4 
AFERO 29 x Katumbill Class 01 Class 1 
Beoond selfs from cross, 

AFRO 20 x Durum Class 01 Class 4 
Belf of AFRO 250 

(Amarillo 

en Nicaragua) 1 Class 01 Class 4 





In January 1955, however, during routine i 
of certain maize lines in our glasshouses, we o i 


eae atid ak a B mihne af ieo 
poysiologieal races of fungus; the expected 
ypersensitive lesions were i with a few 


interspersed 

large sori characteristic of full susceptibility. Isola- 
tions were made from the large sori and the suspected 
new race established. The new race was then in- 
oculated to a number of maize lines known to behave 
uniformly to the origmal race; and simultaneous 
control inoculations with original-race spores were 
made. i 
In the course of these experiments we encountered 
some anomalies that require further study. A number 
of pure lines gave identical reactions to both races 
of the Egna, In Table 1 are shown resulta of i- 
menta in which clear differential reactian has 
recorded. 

The conclusion that a new race of P. polysora has 

in our glasshouses seerna inescapable. How 

ib arisen cannot be decided ; but since the nearest 
known field occurrence of this rust is more than & 
hundred miles fram Muguga and no newly collected 
material has been introduced into our houses for 
more than two years, it is unlikely that the new race 
has accidentally entered our houses from outaide. 


A. K. RYLAND 
H. H. Nrormy 
East African Agriculture and 
Forestry Research Organization, 
Muguga, 
Kenya Colony. 
May 8. 


‘storey, H. H., and Ryland, A. K., Natwre, 173, 778 (1954). din 
* Stakman, Levine, M. N., and W. Q., Identifica 
of juil fase of Pte graminis Fd, UBD-A. Barean 
at ; 4-617 (1044). 
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A New Method for counting Live and 
Dead Bull Spermatozoa 


Wany bull semen is diluted in/a buffered (pH 7-0) 
solution of sodium chloride which is isotonio with 
bull seminal plasma (A, — 0-54° C.) 
through a layer of small glass balls, the dead sperm- 
atozoa are retained by the filter while live anes pass 
through; it is therefore posible to estimate the 
percentage dead spermatozoa in bull semen by com- 
paring the opasity of diluted semen before and after 
filtration. E 

Estimations were made on twenty-six untreated 
samples of bull samen and on three samples which 
contained different proportions of killed toroa. 
The spermatoroe were killed by rapi yr petting 
semen at 37* O. into tubes pre to 5°, 0° an 
— 10° 0. 

For filtration, the semen was diluted by adding a 
few drops (0:1-0-2 mL) of semen to 90 ml. buffered 
saline. In the test, 10 ml. of the suspension was 
pipetted gently on to the dry filter bed and the 
entire filtrate used for measurement. Tho filter bed 
consisted of 1-0 ml. dried acid-washed glass balls 
(‘Ballotini’, Chance Brog.; mean diameter, 20001) ; 
these were held in place in a lj-in. filter funnel by 
a single large glass ball (5 mm. diameter). The 
surface of the filter bed was by & thi 
layer of large glass balls (8 mm. diameter) so that 
the bed was not disturbed when the suspension 
was poured on to it. The i density of the 
suspensions before and after filtration was measured 
in a Bpekker photometer (Hilger and Son) in l.em. 
cuvettes 


Estimates of the proportions of dead spermatozoa 
in undiluted semen were made by counting the num- 
ber of eosinophil spermatozoa in a total of a hundred 
spermatozoa from each of two smears stained with 

: is 


nuigrogin-eoein!, 
highly significant 
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Btetistical analysis shows & hi 

correlation (r = 0-7; p < 0.001) between the per- 
centage eosinophil spermatozoa and the percentage 
difference in opacity between filtered and unfiltered 
portions of the same sample of semen ; the analysis 
was made by Dr. R. O. Campbell, A.R.C. Unit of 
Reproductive Physiology and Biochemistry, Oem- 
bridge. 


Farther, microscopical examination showed that 
the proportion of motile spermatozoa waa uniformly 
greater in the filtrates than in the unfiltered sus- 
pensions. i 

Because a relationship is known to axist between 
the proportion of dead spermatozoa in bull 
aud He Terulitys; we believe that tha Gaehnine we 
have described may form the basis of a practical 
test for the evaluation of bull semen used for artificial 

We are grateful to Mr. L. E. A. Rowson, Cambridge 
Cattle Breeders, Ltd., for supplies of bull semen. 


A. D. BANGHAM 
J. L. Haxooox 
Agricultural Research Counail 
Institute of Animal Physiology, 
Cambridge. ; 
May 10. 
bu ^uo Hancock, J. L., and Hothsehild, Lord, J. Bap. 
. 80, 44 (1058). 


"Bishop, M. W. E, E. O., Hanoock, J. L., and Walton, A., 
a) Tec Sot, a ay UD. 
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Lunar Rhythm in the Emergence of an 
Ephemeropteran 

Iw a paper published in 1927, Hora! suggesta that 
Whe swarming of some Eph is related ‘to 
“he lunar cycle. Evidence has been obtained which 
<aggests that Povilla adusta Nevas, a mayfly widely 
distributed in Central and Southern Africa, shows 
uch a rhythm of emergence in Uganda. The interest 
«f this lies in the fact that very few examples are 
mown of lunar rhythme in non-marine animals (ses 


Jaspers’). 

It was suspected late in 1958 that adulta (sub- 
smagines and imagines) of Povilla adusta appeared 
dics an ee f E e quM d e: 
noon, and analysis of the dates twenty-two 
«warms observed between March 1953 and April 
x055 at Kaari (twelve miles from Kampela) and 
Winja, both on Lake Victoria, and on Lake Albert, 
«hows that such swarms only occurred within five 
lays of full moon, with the greatest number of 


Fig. 1). 
simultaneously at Jinja and Kaaszi, which are fifty 
xniles apart. 

The adults come to light between 7.30 and 9.80 p.m. ~ 
{East African Standard Time) and are not seen at 
«other times: individuale only live for about one 
"hour. A light- technique was therefore used 
vie Beara ee Meant acing Angust 10-21, 1954. 
De Seal eens QUE oe ee ele 
nighta, 680 (44 per cent) oame on the second night 
after full moon (Fig. 2). 

Examination of the in the British 
Museum (Natural History) showed that fourteen 
specimens (some dating from 1900) were labelled with 
the date. Analysis of these dates and of the dates of 
three specimens recorded by Navas" relative to full 
moon showed a different distribution in which there 


specimens 
Albert which relates to a swarm on the fourth night 
after full moon), and thus do not necessarily corre- 
spond to the peak emergence period. '(3) The speci- 
mens are from localities from 17° B. to 11? N. : 
it ia posible that e lunar rhythm is only maintained 
tor, where the annual variation in day- 
peii pues Dd e The evidence for 
this is very but, of the eight specimens the 
dates of which fall outside the full-moon emergence 


Mo. of separate swarms 
Hwee Be uoo 
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-1 0 1 2 8465 
Nighta after full moon 


Fig. 1. Dates of twenty-two Porte swarms relative to full moon 
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E: 


10 12 14 16 18 90 
Date tn August (ful moon, August 14) 


Fig. & Numbers of Poele adults caught at Kaazt relative 
to fall moon 


of eleven days, only one was caught in the 

ld within 5° of the 

Experimental work bean JHmitel by the 

difficulty of keeping larvae in the laboratory for moro 

than two or threo weeks, but some interesting resulta 
have been obteined and further work is in 

It has been found that the larve show a marked 


the day and swimming freely at night. This 
rhythm is maintained m darkness for at least two 
wooks, 


larve kept under various ting conditions. Eight 
of thease emerged within three days of full moon. 
Two emerged seven days before full moon when the 
aeration supply broke down. The remaining two 
individuals emerged eleven days before full moon, 
possibly having been influenced by being collected 
in the fleld the day. 

I am indeb to Dr. P. B. Corbet, of the Bast 
African Fisheries Laboratory, Jinja, for his obeerva- 
tions made on Lake Albert and at Jinja, some of 
the latter in conjunction with Mr. A. Tjénneland, 
of the Zoological Laboratory, University of Bergen. 


: R. HABTLAND-ROWN 
Biology Department, 
Makerere College, 
University College of East Africa, 
Kampala, Uganda. 
May 5. 
‘Hora, 8. L, J. J: diat. Boc Daig., N.S., 83, No. £, 880 (1937). 
"Caspers, FH, Arok. Hyürobiol., &upp.-B3. 18, 415 (1951). 
^ Navas, L., Hee. Zool. AJr., 1, 401 (1912) ; 19, No. 3, 313 (1029); 
XL. 135 (1081). i 
Placentation in the Adder, Vipera berus 


PraamwrATIOX has been in & number of 
viviparous lizards and snakes, but has not been 


studied in five adders taken in the later stages of 
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pregnancy. In each case the histological appearances 
suggest that a placenta is present. The chorio- 
allantois, whiph contains large patches of vacuolated 
tissue, is thrown into numerous villi. The oviduct 
is also villous, and the maternal and fetal villi 
interdigitate. Both contain ca ies. The oviduoal 
epithelium is thinner at the p site than else- 
where ; it is also thinner than it is in non-pregnant 
Hase Between the fostal and maternal tissue 
is & thin fibrous membrane which is probably 


embryonic and extra-embryonic structures. 
From this preliminary ib that the 
condition in the adder agrees fairly with that 


described by Weekes! as her typo III of reptilian 
chorio-allantoic placente. 

Little critical work has been done on the functions 
Qf the plaoente of reptiles. Weekes suggested that 


nutritive function. More recently, Clark st al.’ have 
suggested that some amino-acids pass across the 
placenta to the embryo in the make Thamnophis 
‘rtalé 


Weekes claimed that chorio-allantoio plaoente in 
reptiles are invariably associated with relatively 
small-yolked eggs. This, however, is not the case in 
the adder, where the amount of yolk is large, being 
comparable with that in the ovi 


Department of Zoology, 
8t. Bartholamew’s Medical College, 


I. Gaorrrras 
of Zoology, 
Birkbeck College, 
A. D'A BarLAIRS 
Department of Anatomy, 
St. Mary's Hospital Médical School, 
London. 
May 10. 


1 Woekes, H. O., Proc. foul. Soc. Lond., 025 (1085). 
1 Clark, FL, Florio, B., and Hurowtix, R., Oepeis, 0 (1085). 
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Skull Development in Chick Embryos 
after Ablation of One Eye 
Teann is in birds a thin vertical plate of bom 
between the eyes known as the interorbital 
In the chick embryo this originates from the fusion c 
two pairs of mous primordia (the orbite 
cartilages above and treabeouls cranii below) wit} 
each other and with a median cartilaginous ber, th 
intertrabecula. At around seven to eight days o 
incubation, these structures loge their identities anc 
merge into one another to form the high thin septum 
of the fully formed chondrocranium. At about th» 


completely. 

The skull in animals such as the chick, where the 
trebecule fuse between the orbits and contribute tc 
an interorbitel septum, are termed tropitrabio. Thi 
condition, at least as it ia sean in birda, has beer 
correlated with the relative ' i of the eye 
and brain at mid-orbital level, and especially with 
the large size of the former'. It therefore seemoeo 
poesible that the developing eyes might exert some 
mfluence, mechanical or otherwise, on the form of the 


- cartilaginous skull. 


Ablation of one eye was carried out through a 
window in the egg-shell after two or three days incube- 
tion, either by dissection or by the use of a hot needle. 
The window was then covered with adhesive cellulose 
tape and the eggs incubated for varying periods; 
after this the embryos were fixed and sectioned. The 
operative mortality was high, but eight specimens 
developed successfully and were fixed at periods of 
between five and nine days of incubation. Some 


eight specimens. The appearance of the interorbital 
septum (Fig. 1) was virtually normal and did not differ 
significantly from that of controls of the same age. 
It seams, therefore, that the fusion of orbital cartil. 
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podere ue sr E eee 
of the lateral parts of the orbital cartilages are not 
affected by severe damage, resulting in drastic re- 
duction of size, to one eye, performed about 48 hr. 
before the cartilages of the akull become foreahadowed 
as visible condensations of mesenchyme. The scleral 
cartilage, on the other hand, conformed to the size 
a Or P En ee e 
parts of it were thicker than the cartilage on the 


sa apes ei 

It is of interest that a naturally occurring anomalous 
chick embryo of seven days simulated the experi- 
mental specimens very closely; the left eye was 
rudimentary and malformed, with a thick but appro- 
priately shaped scleral cartilage. The interorbital 
septum was essentially normal in , and no 
abnormalities elsewhere in the were detected. 
Comparable conditions have been observed in & micro- 
phthalmic embryo of the lizard, Lacerta vivipara, 
another itrabic form. 

The of these experiments seem to agree 
closely with those of Weiss m and Amp- 
rino*, who were, however, oo with the effects 
of eye reduction on the sclera and other &ooeeBory 
orbital structures rather than on the akull proper. 


A. D'A BELLAIRS 


De t of Anatomy, 
8t. Mary’s Hospital Medical School, 
London. 
May 10. 


!de Deer, G. R, “Ths Development of the Vertebrate Skull” (Oxford, 
! Weiss, P., and Amprino, B., Growth, 4, 245 (1940). 
" Amprno, Pe, dots Ame, 10, 38 (1950); J. Map. Fool, 118, 71 


“Work Study” 


Tra article on “Work Study” in Nature of July 23* 
may, I fear, raise quite unwarranted prejudice in 
the minds of readers. The term ‘work study’ is now 
commonly &ocepted in British industry aa being very 
much wider in scope than the mere application of 
financial incentives on time study. 

Work study may be defined as ‘‘the ic and 
objective examination of all the factors which directly 
govern the productive or operational efficiency of 
any specified activity in order to affect improvement". 
It is thus founded on scientific analysis and measure- 
ment in order to determine the facta of the situation 
and to eliminate guesswork and the deed hand whioh 
past custom oan exert in the face of changing 
circumstances. 

The first, indeed the moet effective, of the tech- 
niques involved in work study is-method study applied 
in a strictly logical and scientiflo manner. From this 
angle, it may truly be said that work study aims first 
at Bas ait. the efficiency of management, and 
th , 68 & result, at obtaining more effective 
(not necessarily harder) work from all concerned. 

In order to carry out method study effectively, and 
to determine the true facta of any activity which is 
under examination, it is indeed necessary to y 
measurement to all the factors, including i 
utilization and human activity. Such work measure- 
ment is & means of establishing a realistic basis for 
costa, for production planning and labour allocation. 
Experienoe shows that it is amply justifled for theee 


* The article in Nature is a comment on Occasional Paper No. 6 
published by the Institute of Personne! Management —HEDITORS. 
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reasons alone by providing data on which efficiency 
can be im and be measured. 

Should it be desired to institute monetary incentives 

for the tives in order to encourage the highest 
reasonable level of mdividual interest and effort, 
work measurement does indeed offer an appropriate 
basis. It must be streased, however, that moentives 
of this or any other, kind will only be effective if 
their application is made after full consultation and 
by arrangement with the trade unions and the 
operatives directly concerned. It is essential to 
ensure their understanding of what is proposed and 
the beneficial resulta to themselves, to the organiza- 
tion in question, and ultimately to the community 
as & whole, which should accrue. 
' If individual incentives are to be offered, it 18 
desirable that theee should be founded on careful 
work measurement with its insistence on finding the 
facta in an objective manner, rather than an out- 
moded system, such as the price-list, or even piece- 
rates, which tend to be based on rule-of-thumb and 
bee methods, with inevitable anomalies and 
the ood of disputes. It is true that work 
measurement and time studies, like any other tech- 
nique, may be badly applied; but such cases are 
due to lack of training or objectivity on the part of 
those responsible, and not to any fundamental failure 
of the techniques themselves. 

Lord Kelvin truly said, “When you can measure 
what you are speaking of, and express it in numbers, 
you know that on which you are discoursmg. But 
when you cannot measure ib and express it in 
numbers, your knowledge is of a very meagre and 
unsatisfactory kind". 

It is surely high time that we attempted to apply 
the scientific method not only in the laboratory 
also in the day-to-day conduct of affairs where it is 
Bo desperately needed but is all too often absent. 

There is now overwhelming evidence of the benefits 
which can accrue fram the wide application of work 
study principles, whether or not these include the 
final step of individual incentives based on measured 
work. It is clear, too, that where management 
exercises ita function with proper: human under- 
standing coupled with a oritical scientific approach 
based on fact-finding and thorough analysis, the 
psychological atmosphere as well as technical 
efficiency can be greatly improved. 

The British Productivity il is representative 
of the national employers’ organizations and of the 
trade unions through the T.U.C. Among ita other 
activities, it has Bet up a Work Study Unit to aot 
as an interpreter of the best current practices in this 
fleld. This Unit is in great demand and is proving 
highly successful. 

For the above reasons, I consider the note in 
Nature to be defeatist and not in accord with the 
facts. It is also wrong to suggest that work study 
is so limited in ita aims and ineffective in its resulta. 

Experience shows that work study does in fact 
provide one of the most valuable means of improving 
production efficiency. Not least, it stresses the 
community of interest between operative, manage- 
ment and customer alike, and encourages under- 

i interest and pride on the part of all con- 
cerned in effecting continuous improvement so that 
all may benefit. 

T. J. HUTTON 

British Productivity Council, 

21 Tothill Street, 
London, 8.W.1. 
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PSYCHOSOMATICS 


by ‘ 
Max Hamilton, M.D., D.P.M. 
With a Foreword by 
D: R. MACCALMAN, MD., F.R.C.P.E. 
7i'x5* 225 pates Iustratod 


PETROGRAPHIC MINERALOGY 


by 
Ernest A. Wabhlstrom 
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^ 


37 ESSEX STREET, LONDON, W.C.2 


PRECISION INSTRUMENTS 


Refractometers for 


Industry and Research 


Cur well-known standard Abbe type refractometer has a 
refractive index scale on glass and Is read by transmitted light, 
thus leading to greater convenience In taking measurements and 
a higher degree of accuracy. 
The instrument as Illustrated is supplied with degree scale arc 
and micrometer screw reading directly to [0 seconds, 


corresponding to a refractive Index accuracy within 0.00005. 
Conversion tables for use with sodium light are supplied. 










Full particulars sent on application. 


We shall be pleased to demonstrate these instruments and 
give ony advice within oar power, If yoo will call at our Works. 


Bellingham & Stanley Ltd. 
DEPT. N, 71 HORNSEY RISE, LONDON, N.I9 
PHONE: ARCHWAY 2270 
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EDUCATION AND THE UNIVERSITIES 


OOKING back over the programme of the 

meeting at Bristol of the British Association, 
the prominence of educational issues is noteworthy. 
They were specifloally mentioned by Sir Robert 
Robinson in his presidential addreas, they were 
mplieit in Prof. H. D. F. Kitto’s evening discourse, 
and also in the premdential addreases of Mr. W. B. 


Mercer to Section M (Agriculture) and of Mr. Ritchie | 


Oalder to the Assembly of Corresponding Societies, 
and there were discussions on the training of the 
physicist and the teaching of chemical principles In 
school and university in which the appropriate section 
joined forces with Section L (Education). Of the 
discussions in the Education Section iteelf, that 
on "Man and his, Machines’’, like the presidential 
address of Mr. J. F. Wolfenden and also Dr. J. 
Bronowski’s addreas ‘The Educated Man in 1984” 
at the final session on September 7, were related also 
to this theme. 

Broadly speaking, two main groupe of issues were 
raised. The first relates to the training of the scientist 
himself, and the supply of trained scientista and 
technicians in sufficient numbers to meet the changing 
needs of society. The second relates to the inter- 
pretation of science and involves the general education 
of the scientist and the education of the community 
as a whole, so that it is competent to appreciate the 
scientific aspects of a problem when they are reason- 
ably interpreted in non-technical language. The two 
seta of iasues are interrelated, as was well shown in 
both Mr. Wolfenden’s address and by Dr. Bronowski, 
as well as in the discussion on ‘Man and his Machines”. 
Bir Ben Lockspeiser was emphatic that many more 
scientists and technologists are required than are 
available, as well aa many more teachers of mathe- 
matica and science in the schools to supply them, and 
strongly disagreed with Dr. J. E. Richardson’s view 
that no large increase in the number of technicians 
will be required by automation. 

Although, however, we may succeed in attracting 
into careers in science and technology a sufficient 
number of those at present leaving school too early 
in order to enter on other careers, without detriment 
to the nation’s proper requirements elsewhere, it would 
still appear that the balance between technologist or 
Ib is Likely to vary widely in different industries. Dr. 
J. E. Richardson’s estimate could be reasonably 
correct for the electrical industry but wide of the 
mark elsewhere. Without, however, some rough 
idea- of the quantitative demand, it is impossible to 
plan the expansion of technical or of technological 
education soundly. 

At Bristol the qualitative issues, in the main, were 
discussed. It is true that if the quality of technical 
ednoation and technological education in Britain is 
high, problems of adjustment to changes in demand 
for one category or another will be less acute, and all 


the more so if due attention is given to human aspects 
and to those liberal studies which were emphasized 
by Mr. H. A. Rée and in the recent report ‘Liberal 
Education in a Technical Age". None the less, the 
quantitative aspect requires greater attention than 
it has yet received, even in respect of university 
education. To read aghin in the light of to-day such 
an address as Mr. H. T. (now Sir Henry) Tizard gave 
to the Education Section of the British Association 
twenty years ago—with ita reasoned argument that 
the universities were then too full, that we should 
concentrate nob on increasing the number of univer- 
sity-trained scientiste but on raising the standard, 
and aim at producing chiefly the leadera of the 
profession—is to be brought face to face with the 
questions: What is the real purpose of a university 
education in Boienoe, in technology or in any other 
faculty ? And what are the real functions of the 
university in relation to the training of educated 
men and women or of the formation of informed 
opinion in society as a whole? How best and in 
what ways should & university serve society in the 
present times ?_ 

Bir Henry urged that it should be the function of 
a university, school of engineering to send out from 
the university resourceful men whose education and 
outlook would enable them to attack with confidence 
the new problems perpetually arising in their chosen 
field. He urged also that science well taught could 
supply all that is best in the classioal tradition, 
imparting accuracy and exactness and a discipline in 
clear thinking ; that it could brace with ita difficulties 
munds that are not afraid of obstacles and inspire 
with its beauty minds not insensitive to beauty. 
To-day, we find Sir Charles Morris, in his Joseph 
Payne Memorial Lectures at the College of Preceptors 
on the idea of university education, emphasixing that 
the primary educational duty of the university is to 
develop the power and habit of disciplined thinking 
and encourage the capacity to form good judg- 
ments. The most fundamental aim in education, he 
urges, is the development of the power of good 
judgment in answering the questions which cannot 
be answered by saience but which must be answered 
in life—problems which no intensification of scientific 
training by itself will solve. Unless, however, the 
student acquires in his undergraduate years not only 
scientific understanding and skill in scientific method 
but also learns to practise and develop the powers of 
non-scientific judgment and decision, the university 
has failed in ite taak of producing an educated man 
or woman. On the other hand, in the measure in 
which it has developed that capacity and habit, it 
has largely solved the problem of education for 
citizenship. 

Dr. Erio James put the issue in very much the 
same terms in his Science and Citizenship ‘Lecture to 
the Science Masters’ Association at King’s College, 
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Newcastle upon Tyne, when he argued that the 
education that produces scientista must be broadened 
and strengthened in such a way—at any rete for the 
best of them—as to supply the opportunity that the 
best arts courses provide of discussing the general 
questions of social organization and human conduct. 
If the problems of our present civilization are to be 
solved, we must produce men of science not only in 
. greater numbers and of great technical skill, but also 
able and determined to take their place as responsible 
citizens. They must, he continued, understand the 
dangers and the opportunities that are provided by 
prepared and equipped to lead mankind to resist the 
temptations of purely material triumphs and to use 
science, not as a means of enslavement, but as a 
force for the liberation and enrichment of the human 
spirit. 

The easence of Dr. Bronowski's lecture to the 
Education Section at the Bristol meeting of the 
British Association was that this, though good in 
itmelf, is not enough. We would still in the next 


generation create a slave world unless we make’ 


certain that science is a part of the cultural education 
of all, and that the language of science is understood 
by the ordinary citizen. It is in this sense that we 
have to make science a part of our culture, and to 
ensure that the ordinary citizen has the capacity to see 
through any kind of nonsense, scientific as well as 
political, economic or social, and recognize a duty to 

In large measure that capacity is a condition of 
the effective functioning of & democracy, as was 
indeed recognized by de Tocqueville more than & 
century ago; nor can it be contended that we have 
gone far towards achieving that objective. Pragmatic 
educational objectives have indeed been concerned 
much more with the acoquirement of professional or 
technical skills than with the stability of the whole 
system, upon which in the end the economic and 
social and political order really depend. When the 
Duke of Edinburgh, in his opening address to the 
Conference of Vioe-Chancellors and Rectors of more 
than a hundred European universities at Cambridge 
last July, spoke of the great responsibilities of the 
universities of Western Europe to-day, he emphasized 
that this task of turning out pupils capable of recog- 
nizing and resisting unsound views belongs primarily 
to the universities rather than to the general educa- 
tional system. 

That in some degree is inevitable, but i5 can only 
safely be oonoeded if the universities interpret their 
detachment and independence as involving some 
responsibility for independent criticism and out- 
spoken comment on issues of the day when the 
people are being misled in matters of fact. For such 
guidance to be given effectively, there must be some 
considerable measure of publio understandmg of the 
work and purpose of a university, and thus it comes 
about that the universities can only fulfil their 
responsibilities to-day if that publio understanding 
existe, just as in Britain their increasing dependence 
on public funds makes public understanding the final 
safeguard of their freedom. The very extent to which 
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the British Association meeting focused attentio 
upon the education of the scientist and the educatio 
of the public in science suggests that the Associatio 
and its members are aware of the needs of to-day 
for the recent meeting has at least clarifled some < 
the issues which must be widely understood if th 
necessary changes in'polioy are to be made within c 
without the universities. 

The discussions at the British Association meetm 
received the wider publicity ; those at the universitie 
conference, a8 would be expected, attracted much 
leas attention but went deeper. Moreover, the Con 
ference in itself directed attention to a furthe 
fanction of the universities which Prof. A. Haddox 
mentions in his contribution to ‘The Bomb: Chal 
lenge and Answer". Scientists, says Prof. Haddow 
are troubled by doubts as to whether the universitie 
are using their resources most constructively ix 
discharging their responsibilities not Bo much to thei 
countries as to the world. This is, of course, i» 
contradiction to the view expressed by the Inter 
University Council for Higher Education Overseas 
which in iewing recently developments betwee 
19046 and 1954 commented that these developments 
had appeared in a period in which the prestige o: 
universities has never been higher, and m which they 
have been exceptionally responsive to their nationa 
and international responsibilities. 

It was perhaps fitting that Prof. Haddow shoulc 
give expreasion to any legitimate doubts on thi 
matter in that particular connexion, for no society ox 
institution can brmg men closer, together than s 
could make in promoting international understanding, 
while ib should not be overstreesed, is indispensable 
It should not be forgotten, however, that thougb 
response to the suggestion which Mr. Robert Birley 
made air years ago in his Reith Lectures has been 
disappointing, and perhaps the universities mighi 
have made more determined and constructive efforte 
to fashion & common culture in Europe, the hin. 
drances to the interchange and migration of scholars 
and students are not of their making. If progress in 
the task of restoring some of the old international 
relations between universities and giving them e new 
significance, broader and more humane, than before, 
so that each nation is assisted to make its own specia? 
contribution to the common stock.and absorba much 
in return without losing its individual characteristica, 
the fault has lain rather with governments. The 
Conference at Cambridge demonstrated that univer- 
sities are alive to the great importance of encour- 
aging university study abroad in promoting the free 
exchange of ideas, and Sir Edward Appleton asserted 
that a university’s fonction is pre-eminently to dis- 
cover, or perhaps uncover, the spiritual. and 
intellectual needs of society. 

The Cambridge Conference at leass encourages the 
hope that the universities will draw closer together 
not only in support of the free communication of 
knowledge by interchange of staff and students and 
by discussion and publication, but also in serving 
this function. In doing so, however, the universities 
must be no lees careful to maintain their own academic 
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standards of sound learning and scholarship than 
has been the Inter-University Council for Overseas 
Education in watching over the development of the 
Colonial universities and university colleges. Fxtra- 
mural activities must not be pursued in & way or on 
a scale that leads to the lowering of standards; and 
this needs to be remembered in considering the 
universities’ contribution to adult education at any 
level, and in assessing the demands on the universities 
for particular courses and perhaps especially courses 
in general education. 

Here again Sir Henry Tizard said some wise words 
in the address already mentioned, and they are as 
partinent to-day as when they were uttered. If 
university authorities complain that students are 
lacking in general education, it is for them, he urged, 
to do their beet, by altering the conditions of entry 
or the standard of scholarships, to help schoolmasters 
to remedy the defects. “If it is really the general 
view that the school education of a student of science 
is too narrow, then the best practical step is to reform 
the University Matriculation examination, and make 
ib appropriate to the normal age of entry. . . . If it 
is not considered worth while, the criticiam of the 
general education of the science student loses most 
of its pomt.” 

These observations are worth recalling in con- 
sidering the report on university entrance require- 
ments which has recently come from a sub-committee 
of the Committee of Vice-Ohancellors and Principals 
of the Universities of the United Kingdom, if only 
as & reminder of the wide background in which 
such decisions should be taken. They do not affect 
simply the training to be given to the university 
student, or the maintenance of university standards. 
They affect equally the character of secondary 
education as a whole, even the outlook and attitudes 
which determine whether or not a student turns 
towards & career in science or technology. Indirectly, 
they bear closely on the promotion of public under- 
standing of the work of the universities as well as of 
the scientist and, if not the way in which the univer- 
sities must carry out their educational work, very 
largely the character and extent of that work as a 
whole. If mdeed we ceased to allow sectional views 
to influence decisions which should be taken primarily 
in regard to the educational needs and policy of the 
country as a whole, it might well be found that an 
appropriate solution of the problems of university 
selection and of university entrance requirements 
might so react on the work of the schools and of 
adult education generally that the demands on the 
universities for extra-mural work were considerably 
eased and much more readily confined to those of 
appropriate academic character. It oan at least be 
said that, without nmagination and insight, without 
more readiness to experiment than has frequently 
characterized the relations between school and 
university during the past twenty years, it will be 
difficult indeed for the universities either to fulfll 
their full responsibilities to the community, or to 
ensure the publio understanding and support which 
will safeguard the freedom and trust in which their 
work is most fruitfully done. 
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LITERATURE OF THE SCIENCE OF 
THE PAST 


Sdentlfic Books, Libraries and Collectors 

A Study of Bibliography and the Book Trade m 
Relation to Science. By John L. Thornton and 
R. I. J. Tally. Pp. x+288+12 plates. (London: 
Library Association, 1954.) 24s. 


is an ambitious task that the authors of this 
book have undertaken, to give within 270 pages 
& well-documented citation of all the chief books in 
all branches of science from before the days of 
printing up to the end of the nineteenth century, 
supplemented by brief accounts of relevant biblo- 
graphio matters, such as the growth of scientiflo 
periodical literature (illustrated, moidentally, by a 
reproduction of the title- of the first volume of 
Nature) and scientific publishing and booksellng. 
It is pleasant to be able to say that, consider- 
ing the manifold difficulties, they have succeeded 
admirably. Where the more mportant authors are 
in question, & very short indication of what they 
accomplished is given, as well as the title, date and 
place of publication of their chief works; and even 
the lesser ones are given a few biographical lines. 
For those who want fuller mformation, the footnotes 
and the bibliography at the end give ample guidance 
as to whither to turn. This bibliography cites some 
450 names, many with more than one publication to 
their credit, and this alone bespeaks long and expert 
work. 

The first chapter, ‘Scientific Literature before the 
Invention of Printing", deals with authors, such as 
the Greeks and Alexandrians, writing in that period, 
but is chiefly concerned with printed editions of their 
works. Among the many odd facts that can be 
gathered in the next chapter, on “Scientific Incuna- 
bula". is that, whereas Italy has, according to one 
list, 1,445 such books to her credit and Germany not 
many leas, England claims 23 only: the figures for 
incunabula of all kmds in the Britiah Museum give 
England about a tenth the number set down to 
Italy. Apparently science was relatively unpopular 
with our early printers. 

The seventeenth century, although not easy, was, 
perhaps, the simplest task. A grave omission is 

uericke, and oertain other German writers, such 
as Schott, might have been mentioned. Papin is 
another outstanding figure who is absent, as is 
Bavery. The eighteenth century, with increasing 
publication, obviously demands careful selection : on 
the whole, the choice is very well made, but statio 
electricity fares rather badly, both in acthors and in 
the fact that one of the chief bibliographies ia not 
cited.  MoKie's important work on tho ch 
of the century is duly acknowledged. With the 
nineteenth century, the growth of scientiflo literatüre 
becomes, as the authors say, overwhelming. Much 
is done by citing bibliographies and other works, 
such as, in chemistry, those of Partington, to help 
the student without overloading the book. Anyone 
versed in the subject will note the absence of well- 
known names, ly in mathematios—Cantor’s 
“Geschichte der thematik” is not mentioned— 
but clearly there is nob room for everybody, even 

every distinguished body. When it is anaidi 
thal € all sciences, including, for exam le, conchology, 
are represented, it must be readily that the 
authors have done well. The final chapter on ''BSoien- 
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"ifle Libraries of To-day” is a valuable guide to the 
“libraries of Great Britain. - 
This learned and laborious work will be of great 
‘use both to librarians and to studente of the history 
of science. When a new edition is called for, no 
doubt certain omissions, includi those to~ which 
passing reference has been made and others that have 
been noted, will be remedied. A citation of English 
translations, where they exist, of works in forei 
tonguee might be well. A deeirable addition would bo 
a list of the Latin names given to cities in Latin 
editions of the seventeenth and eighteenth centuries. 
There are frequent references in this book to editions 
at “Geneva and also Coloniae Allobrogorum", but 
Geneva and Colonia Allobrogorum are the same place. 
It is pleasant to be able to end this notice not with 
the reviewer's customary complaint of an inadequate 
index, but with grateful acknowledgment of a full 
and excellent one, which adds to the value of the book. 
E. N. pa C. ANDRADH 


À REFERENCE WORK OF 
HYDRAULIC ENGINEERING 


iar and Hydraulic Destgn 

By Dr. Berge Leliavaky. Vol. 1: General Principles 
of Hydraulic Design. . xiii4-402--18 plates. 
(London: Chapman and Ltd, 1955.) 1265. net. 


bris asc n ee i 
with the problems of irrigation engineering, an 
seta out the basic principles of design founded on the 
author’s considerable Eus of irrigation &nd 
hydroelectric systems of the Dnieper and Nile. The 
book ig intended as a work of reference, and its 
length and the historical treatment adhered to 
throughout certainly preclude ita use as a hand- 
book. 

The book is divided into three chapters. The 
first treats problems of flow through a pervious soil, 
as they affect the design of hydraulic structures. 
Starting from the basic concepts of flow in & homo- 
geneous, porous medium, the author passes to dis- 
cussions of uplift pressures, potential flow and the 
analytical methods of computing flow nete and base 
preesures for various fo tion arrangements. This 
section, which is treated most exhaustively, is 
followed by a treatment of graphical and experimental 
methods for determining the flow net, approximate 
calculation by the method of independent variables, 
percolation in non-homogeneous soils, piping and 
finally percolation through earth embankments. In 
view of the limitation of the analytical methods to 
foundations, in which the geometry is fairly simple, 
more space might with advantage have been devoted 
to the more general, if leas precise, methods. 

The arrangement of the discussion of the theories 
of piping and uplift pressure is rather confusing. 
The Bligh creep-head theory i8 presented together 
with the earlier Terzaghi liquefaction theory, while 
Lane’s weighted creep theory is reserved for a later 
section. Although he states that Lane’s theory is 
but an extension of the earlier Bligh theory, the 
author fails to warn the reader of the dangers of their 
application to design. Modern practice in soil 
mechanioa only admite the application of empirical 
design procedures when a more rational scientific 
ap is not available. Methods based on 
average soil coefficients must always be treated with 
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suspicion. Also, the general problem of stability of 
weirs and failure due to shearing of the subsoil under 
conditions of upward seepage has unfortunately not 
been touched ; neither has the potential instability 
at the toe due to vibration of the apron. 

The second chapter deals with design methods for 
preventing or reducing soour downstream of hydraulic 
works. Early designs relied largely on a protecting 
apron downstream, and formule for the extent of 

apron and the depth of scour to be expected were 
produced by Bligh and Khoala from an examination 
of existing weirs m India. The author shows that 
data for the d of ecour downstream of several 
barrages on the Nile confirm Khosla’s findings, despite 
the approximate nature of the coefficients used. 
Later designs have been based almost exclusively on 
tests made with amall-scale models, and a discusmon 
of the underlying principles and the results oocupies 
a large part of the chapter. As far as the motion of 
the water is concerned, the guiding principle of such 
testa is the conservation of the Froude number; but 
the parameter which controls the movement of bed 
material and so is of rene importance when 
relating scour in model and full scale, has not yet 
been settled. The author mentions the conflicting 
views of various authorities on the subject, without 
commg to any definite conclusion. 

Apart from this question, models have been useful 
m ing the flow patterns likely to oocur in 
specific designs and bave contributed largely to an 
understanding of the methods by which the standmg 
wave can be used to reduce scour. One of the latest 
developments of this work referred to in the chapter 
ia the production of & set of rules for the design of 
stilling basins to dissipate energy behind the wave in 
as short & distance as possible. 

The last chapter consists of two sections. The 
first deals with uniform flow and traces the historical 
development of the subject from the early ideas of 
Galileo to the modern advances of Prandtl and his 
collaborators. The latter have succeeded in placing 
the subject on a rational basis, and the forme of the 
friction formule so deduced are rapidly supplanting 
the earlier purely empirical formule of Baxin, 
Ganguillet-Kutter and The second section 
is taken up with steady non-uniform flow and gives 
in considerable detail the various methods which have 
been used for in ing the basio flow equations, 
together with complete numerical tablea and charts 
for their application. 

The book 1s well illustrated and lucidly written and 
includes a good supply of references. 
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ASPECTS OF THE ANIMAL CELL 


International Review of Cytology 

Vol. 3. Edited by G. H. Bourne and J. F. Danielli. 
Pp. x4-530. (London: Academic Books, Ltd.; New 
York: Academic Press, Inc., 1954.) 9.50 dollars; 76s. 


HE thirteen articles which make up the third 

‘International Review of Cytology” have in 
common & concern with some or other of 
contemporary. cell biology, the ical quality of 
their production, aui the price one must pay to 
powsess one or more of them. The first needs no 
comment, the second is good, and the third, by 
present-day standards, is not excessive. For the 
rest, each article should, but in a short space cannot, 
be treated separately on ite merite. It would not be 
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right, even were the reproach just, to complain of a 
lack of balance in the choice of articles m what is 
only one volume of & continuing series. In fact, 
however, the editors have ranged widely over the 
fleld of animal cytology, and one’s only fear is that 
the plant cell, which & foothold in the first two 
volumes, has been deliberately excluded and not 
aimply temporarily overlooked. 

In no other fleld of biology does the worker lean 
so heavily upon his techniques or have to use such 
care in assessing their reliability. Hence most of 
these articles are to some extent critical surveys of 
the technical ures relevant to their problema, 
and three of them (Chr. de Duve and J. Berthet, on 
differential centrifugation in the study of tissue 
enzymes ; A. Q. Everson Pearse, on azo dye methods 
in enzyme histochemistry; Roy G. Williams, on 
transparent chamber methods for work on living 
mammals) have the resulta of particular techniques 
as their main theme. Three others take a i 
tissue element (G. Asboe-Hansen, the mast cell; 
E. W. Dempeey and A. L Lansing, the elastic tissue ; 
B.-O. Brattgard and H. Hyden, the nerve oell) and 
TT knowledge of ita composition, structure 
and ion revealed by classical and by recent 
methods of research. 

The behaviour of living cells or of cell populations 
is treated by Charity Waymouth in a review af the 
nutritional requirements of cells in culture, by T. 
Gustafson in a survey of enzymatic aspects of 
embryonic differentiation, and by I. Oornman in a 
brief discussion of the action of urethane on mitotic 
division. The nucleus alone is the hero of the remain- 
ing four articles, O. Bucher reporta the measurements, 
made in his laboratory, of nuclear and nucleolar size 
of cells in tissue culture, M. Alfert discusses the 
structure and composition of giant chromoeormes, 
and R. A. Beatty variations in chromosome numbers 
in mammalian somatic cells. Finally, A. L. Dounce 
Presents a critical of recent studies of the 
enzyme content of cell nuolei isolated by chemical 
means. 


The reviewer of Vol. 1 for titles of papers 
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ADMINISTRATIVE CLASS OF THE 
CIVIL SERVICE 


3 ak Civil Servants In Britain from 1870 to the 
resent Day 

By R. K. Kelsall. (International Library of Sociology 
and Social Reconstruction.) Pp. xvi4-238. (Lon- 
don: Routledge and Kegan Paul, Ltd., 1955.) 
25s. net. 


HE scope and nature of this book are better 

indicated by the title of the article in the October- 
December, 1954, number of the Political Qwarteriy, 
in which Mr. R. K. Kelsall discussed the date obtained 
in & study of the social origins of members of the 
administrative class of the Civil Service above the 
renk of assistant in three selected years at 


Secretary 
roughly ten-year intervals—1029, 1939 and 1950. It. 


is concerned solely with the social origins of these 
senior Civil servants and, as a secondary issue, with 
promotion within the Service. It is not accordingly a 
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book &bout the Higher Civil Bervice in the sense of Mr. 
EL E. Dale's earlier book. It is much more limited but 
contains an immense amount of data on the social 
background of the senior Civil servant from 1870 to 
the present day, covering the several routes of entry, 
the pattern of representation of schools and univer- 
Ede anc the cocapanion ot the fel of eee 

e 


‘examined. There are also a brief review of 


position of women in the Administrative Class and a 
comparison of the social characteristics of the heads 
of six departments in 1888, 1912, 1929 and 1950. 

Mr. Kelsall’s treatment of the data he has collected 
go carefully does not, however, match the sasiduity 
with which it was assembled. His discussion is 
subjective rather than objective, and appears to be 
dominated, first, by the ion that access to a 
post in the Administrative Class of the Service is a 
natural right of every citizen, and, second, that 
promotion from the ranks is intrinsically superior to 
examination entry as a method of recruitment. 
These assumptions are nowhere discussed, nor are 
their implications considered; but they colour Mr. 
Kelsall’s discussion of the nature of the profeasion 
and thus rob it of any claims to be a serious contri- 
bution to the discussion of the adequacy of the 
Higher Civil. Service to-day and what measures of 
reform are required. 

These preconceived ideas prevent Mr. Kelsall from 
pausing to consider either the nature and limitation 
òf the duties of the Administrative Class and the 
relation of such Civil servants to their Minister, or 
whether social background and traditions of certain 
groups may not give them certain mherent qualifica- 
tions as public servante which are as much to the 

lic advantage as to their own. That the Civil 

ice should be widely representative of the 
different sections of the community is all to the good. 
It is itarianiam run mad, however, to suggest 
that the different sections should all be proportionally 
represented and to ignore the fact that & tradition of 
publio service and political sense, at least as much as 


" the resources to acquire & university education, have 


been responsible for generation after generation of 
certain classes or professions sending their sons into 
the Civil Service or Armed Services, just as it still 
supplies the great bulk of voluntary service. 

In his eesay in the Political Quarterly, Mr. Kelsall 
showed himself aware that recruits from certain 
classes might have their own faults and suffer from 
i t disadvantages, but his obsession with 
egalitarianiam and his conception of the ideal Civil 
i intelligent, forceful 
reformer, preferably trained in the social sciences, 
leads him to overlook the fact that if a Civil Service 
of high character and appropriate to the needs of 
to-day is to be recruited widely, the corollary to 

rtunity is & gradual raising of educational and 

tural standards generally throughout the com- 
munity which will even out not go much differences 
in wealth as in cultural outlook and standards. 
When the working class begins to ide voluntary 
workers in the way that the middle class bas done 
for generations, we may expect it also to ide 
recruits for the Civil Bervioe.of the same as 
the middle class has long been doing. The problem 
is not so much ope of educational opportunity as of 
general education; nor has Mr. Kelsall really faced 
the difficulties inherent in the promotion 
i the recruitment 
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THE GLASGOW 340-MeV. SYNCHROTRON 


By Dr. W. McFARLANE, S. E, BARDEN and Dr. D. L. OLDROYD 
Department of Natural Philasophy, University of Glasgow 


HE electron housed in the recent 
extension of the Natural Philosophy Department 
of the University of Glasgow was firat operated at 
ita maximum energy of 840 MeV. in April 1954. By 
the end of that year the gamma-ray output had been 
built up to a very satisfactory, level, and the machine 
‘is now being employed for experimenta on the photo- 
disintegration of nuclei and meson physics. A general 
view of the machine is shown in Fig. 1. 
The magnet, a side view of which is shown in 
ig. 2, was designed and constructed by Metro- 
itan-Viokers Electrical Co., Ltd., Manchester. Ib 
consists of a circular arrangement of twenty C-ahaped 
units providing an annular gap of mean radius 
125 com., radial width 18 cm. and mean height 
10-16 om., within which the vertical guide fleld is 
established. Each unit is constructed from five 
sid one vertical and two horizontal blocks of 
inations, and two pole-shoes with a profile cal- 
culated to give the i field gradient. Two of 
the units have horizontal members in order 
to provide an air-gap for the passage of the gamma- 
ray beam. The magnet top, comprising the twenty 
upper horizontal members of the O-unite, their 
attached pole-shoes and ane of the exciting coils can, 


by means of a mobile crane, be raised in ane piece 
weighing about 40 tons in order to provide access to 
the vacuum chamber. Induction acceleration is pro- 
vided by twenty saturable flux bars placed within 
the electron orbit and clamped by means of wedges 
to the inner faces of the C-unita. 

The betatron flux and guide fleld are produced by 
the oscillatory current arising from the discharge of 
æ condenser bank (800 ih) through the twenty-turn 
coil situated within the O-unite. One complete ogoil- 
latory cycle takes place during each pulse, the 
frequency of pulsing being adjustable up to five times 
per second. The original condenser bank failed to 
withstand the above operating cycle at the maximum 
potential of 17 kV., and almoeb a year was lost in 
the development of the project while new condensers 
of higher toleranoe were manufactured. The switching 
is performed by an ignitron switch built by British 
Thomson-Houston Oo., Ltd. This employs eight BK 
56 ignitrons, four in parallel carrying each half-cycle 
of current. The ignitrons which conduct the first 
half-oycle are triggered by & pulse synchronized to a 
sub-multiple of the 50 o./B. mains, while those which 
conduct second half-cycle are triggered by pulses 
from a biased peaking transformer m such a way 





Fig. 1. 


The synchrotron chamber viewed from the crane hall. The machine is normally covered by a motorized sliding oonorete slab 
which provides screening 
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Fig. 2 Side view af magnet 


that the magnet current smoothly through 
sero between the two -cycles. At present the 
third quarter-cycle is the period during which elec- 
trons are accelerated. The average reactive power 
stored is 38 MV.amp., and the mean povwer-loss 
during pulsed operation is about 60 kW. The only 
cooling employed in the magnet is by forced air- 
draught upwards through the centre. 

The charging current for the condensers is provided 
by & conventional three-phase hard-valve rectifler 
and passes through a series pentode valve (E 1807) 
which is used as a voltage stabilizer; the maximum 
voltage permissible is 17 kV. Operation at 16-4 kV. 
provides a peak magnet current of 8,750 amp., which 
gives the guide field of 9,000 gaues neceesary for 
electrons of energy 340 MeV. to move in a role of 
radius 125 om. The magnet inductance is about 
40 mH. during betatron acceleration, but decreases 
to about 15 mH. when the flux bars are saturated. 
Thus dB/d? = 0:8 gauss/psec. at field rero, but in- 
creases to a maximum of about 2 gauss/usmeo. The 
energy gain per revolution during the betatron phase 
is initially about 850 eV., adjustable to + 1 cent 
by remote control of flux-bar reluctance. en the 
bars are saturated, the energy gain per revolution is 
about 1,700 eV., which determines the minimum for 
the energy supply from the resonators. 

Guide-fleld focusing is provided by the radial field 
gradient a a në, where 0 <n <1 over the 
annular region r = 125 + 6:5 cm. in the median 
plane. Three main seta of correction coils are em- 


ployed. Control of the average value of n around the 
complete orbrt is provided by five concentric coils 
spaced 1 in. apart and attached to each pole face. 
The current through each of the ten coils is inde- 
pendently controlled so that median adjust- 
ments are also posible. Arimuthal variations of the 
radial gradient or the median plane can be removed, 
or introduced, by pole-face coils covering each of four 
quadrants situated at six radial positions 1 in. apart, 
alternating with the above seb of circular coils. 
Azimuthal variations of remanent fleld or of rate of 
change of field associated with individual C-unite are 
counteracted by remstance control ,of the currents 
induced in eight-turn coils around the vertical mem- 
bers of each unit. 

The toroidal vacuum chamber (Figs. 8 and 4) is 
built up from moulded ceramic sections. There are 
nme plain sectors and eight with porte to provide 
access to the chamber, made of 'Frequentite. The’ 
inner surface is coated with a thin continuous layer 
of platinum which has & resistance of 5-20 ohms per 
square. (The two resonators which complete the 
chamber will be described below.) The cross-section 
w rogghly elliptical, with internal radial and axial 
drmenaions 18 am. and 6 cm., respectively, the wall 
thickness being about 1 om. Adjacent sectors are 
spaced by ‘Teflon’ gaskets, the vacuum seal between 
them being provided by surrounding p us bands. 
Manufacturing tolerances reduce the clearance be- 
tween the chamber and the pole-faces to about 
0-5 om. in places, leaving just sufficient space for the 
pole-face coils. The pumping system consists of a 
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rotary pump which provides the backing 
for four 4-in. oil-diffusion pum The 
: . y à 


chamber: P, pumping 
; R, resonator; 
= beam 


be injected. motorized, remotely controlled 
adjustmenta permit the optimum di of the 
gun and ita electrodes to be found machine 


operation, these adjustments being radial movement, 
rotation and movement of the oathode relative to 
the anode. During the periods of rise and fall of the 
anode potential, a considerable number of low 

electrons strike the inner wall of the sector housing 
the gun, ultimately sufficient damage to the 
metallized coating to produce erratic behaviour of 
the output, Repairs to this section are necessary at 
intervals of a few months. The timing of the injector 
pulse must be accurate to within 0-1 psec. in order 
to maintain & steady output. This is achieved by 
feeding a pulse produced by a peaking strip mounted 
within the magnet gap into a multiar circuit which 


us electron acceleration is obtained by 
using two quarter-wave coaxial resonators. The con- 
ductor consists of & silver coating of at least 0-001 in. 
_ thickness, which ie divided into stripe about 1 cm. 
wide by longitudinal scribe lines m ordar to reduce 
eddy-currents. The lines on the inside are covered 
with a high-reaistance film of ‘Aqna-dag’ to prevent 
charge accumulation. The resonators are fed, 
matched and tuned with the aid of two x-shaped 
slots in the outer silver coating. The across 
which the accelerating voltage is developed is located 
near one end. The two resonators with a small 


that they must be fed approximately in anti-phase. 
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Phasing is achieved by adjustment of the difference 
between the lengths of the two feed cables. The 
Tesonators are placed in a part of the vacuum chamber 
far removed from the point of electron injection in 
order to avoid the large direct beam from the gun 
which might cause accumulation of charge on the 
insulating gape. The frequency range necessary is 
88:2 + 1:6 Mo./s., and the minimum total peak-gap 
potential is 1,700 V. The suene wer 
source oansists of a amall master oscillator followed 
by two stages of frequency-doubling and power 
amplification, and a final pull output stage 
operated under olas O conditions. The modulator 
pulse which is applied to the grid of the first doubler 
circuit is supplied from ahapihg circuits which provide 
control over the rate at which the radio-frequency 
voltage rises, ita duration and the rate kt which it 
falls. Timing is adjusted by means of delay circuits 
tb iC MC UD c ud of zero magnetic flux. It 
is found that betatron-synchrotron transition usually 
commences when the electron is about 4 MeV. 
with & radio-frequency of 38-3 Mo./s., the betatron 
orbit radius at injection being about 126 om. The 
y-ray beam is normally obtemed by switching off 
the radio-frequency supply near peak fleld and 
allowing the circulating electrons to spiral inwards 
Mrdauiked bohdstbd eget Sudden cut-off providee 
a beam af about 20-psec. duration, but by shaping 
the trailing edge of the modulator pulse a duration 
of about 2 msec. can be obtained. 

The comparison of the y-ray outputs of electron 
synohrotrons working at energies of about 800 MeV. 
has been done in two ways. One method consista of 
measuring the number of ‘roen * observed -on the 
axis of the beam at a distance of several metres, using 
& Victoreen ionization chamber surrounded by a 
thimble of lead 4 in. thick and expreading the axial 
intensity in roentgens per minute at one metre. The. 
Glasgow machine can produce a steady output of 
2,000 r./min. The other method makes use of a large 
ionization chamber with walls of copper 1 in. thick, 
this thickness being chosen to vide maximum 
electron shower intensities for 800-MeY. y-rays. Such 
a chamber has been delibteted at Cornell University 
in terms of the number of i t quanta per 
coulomb of collected charge. number of quanta 
measured by this chamber depends on the angular 
width of the beam, which is controlled by an aperture 
in & lead collimator. On the basis of the Cornell 
calibration of an identical chamber, the synchrotron 
has an output of 2 x 10° i t quanta per 
minute through an aperture of di iin. situated 
125 am. fram the target. 
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A project of this magnitude 
nu de a 
t of only the principal oontributors 
to the success of the instellation. Throughout the 
development and constructional stages, the project 
was controlled by & committee under the joint chair- 
manship of Prof. P. I. Dee and of Mr. F. R. Perry, 
of the Research Department, Metropolitan-Vickers 
Electrical Co., Lid. The members of the committee 
were drawn from the University, many depertmente 
of Metropolitan-Vickers, the Atomic Energy Research 
Establishment, Harwell, and several industrial firms 
responsible, for the masuióioture et difierent pana of 
the project. The magnet. wee designed Dy d 
Hansell and the measurements and 
supervised by E. A. Finlay. D NW Bay FE. Goward 
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and R. Geass wee oe nad. Dent 
associated with the construction of the first successful 
electron synchrotron, were members of the com- 
mittee. The ceramic vacuum chamber and resonators 
were manufactured by Steatite and Porcelain Pro- 
ducts, Ltd., with the co-operation of R. Carruthers, 
who was also responaible for the deign and manu- 
facture of the radio-frequency and other electronic 
circuits. The electron guns, the prototype of which 
was designed at Harwell, have been modified and 
beptoved by A. 0. Robb and J. T. Lloyd, of Glasgow. 
The task of designing the magnet corrections and 
of finding and improving the beam was the work 
this article. E mo e 
ROE Min OE MU EAR be published else 


DEFINITION OF THE SECOND OF TIME 
By Sr H. SPENCER JONES, K.B.E., F.R.S. 


reference to the letter by Sir ward 

Bullard , in Nature of August 18, 

p. 282, the General Assembly of the International 

Astronomical Union, held in Dublin in September, 

passed a resolution approving the definition of the 

second proposed by Comité International des 
Poids et Mesures, ag follows: 

“The second is the fraction 1: 31 556 925-975 of 
the | of the tropical year for 1900-0.” 

This is sufficiently accurate for all practical 
purposes, but ib should be noted that the more 
precise value i for exact agreement with 
Newoomb's Tables of the Sun is 1: 81 556 925-07474. 

The ‘physicist and the radio engineer will- desire to 
know how the mean solar second of to-day can be 
related to the second, adopted as the unit of time m 
the above resolution. The following tion has 
therefore been prepared by Commission 81 (Time) of 
the International Astronomical Union : 

Mean solar or Universal time, based on the rotation 
of the Earth, is obtained in practice from observations* 
of stars. hemeris time, basically the independent 
variable of equations of motion of celestial bodies, 
ia the time argument of astronomical ephemerides. 
The second of Ephemeris time is the unit of time 
defined in the resolution passed by the International 
Astronomical Union. The comparison of ephemeris 
positions of suitable celestial bodies with observatians 
recorded in Universal time serves to obtain the 
difference At, Ephemeris time minus Universal time. 

In practice, Ephemeris time is determined as the 
time at which an observation of the Moon is in agree- 
ment with the lunar constructed in oon- 
formity with the: internationally adopted solar 

For „the years 1952-59, this lunar 
ephemeris is in the volume “Tm: 
Lunar hemeris, 1952-1959”; from 1960 onward 
it will published annually in the National 


Ephemerides. 

In order to obtain a frequency vg corresponding 
to the invariable unit of time defined in the resolution, 
the following steps are required : 

(a) The frequ vg is obtained by using as unit 
of time the of Universal time provided by 
wireless time signals issued by the national time 
services. 

_ (6) Corrections to these time signals, obtained 
afterwards from observations of stars, are published 


regularly by the tıme services. Inter-comparisons of 
the time signals transmitted by the various observ- 
atories are annually by the Bureau Inter- , 
national de l'Heure. 

(0) Values of the difference A, Ephemeris time 
minus -Universal time, applicable to the middle of 
each year, are being published with a lag of from 
two to three years. They are at present derived from 
observations of occultations of stars by the Moon, 
and meridian observations of the Moon. It is expected 
that in the near future a programme of observations 
with dual-rate Moon position cameras, developed by 
Markowitz at the U.B. Naval Obeervatory, will pro- 
vide & method of deriving the difference Aj more 
accurately and more promptly. 

(d) Let DA# designate the change per annum in 
the value of At, derived by a suitable formula for 
numerical differentiation from a sequence of annual 
values of At. If Af is expressed in seconds, the 
frequency vy corresponding to the second defined in 
the resolution is then obtamed by : 

DAt 
icio € 81,566,025 076 


= vy (1 — 3-1689 x 10-* DAI) 


(e) After the dip scd of an atomic frequency 
standard has been determined to sufficient accuracy 
dni be is enn Ok the a l a the 
atomic standard may be used to make the second 
mnmediately available. 
The astronomical determinations of time are com- 
plicated by seasonal variations in the rate of rotation 





. of the Earth as well as by the polar motion. These 


causes contribute to the discordances among the 
determinations of time at various observatories. 
Definitive corrections for these effects can ab present 
be effected only with a lag of several ‘years. - Pro- 
visional corrections oan, however, be applied at.once, 
with a resulting uncertainty in Universal time at 
mosb.of the “same order as the uncertainty in the 
annual values of At. 

Laboratory determinations of frequencies ocorre- 
sponding to the varying second of Universal time 
may aid importantly in the study of the seasonal 
variations in the Earth's rate of rotation. 

When the relationship between the mean solar 
second at the present time and the second defined in 
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the resolution of the International Astronomical 
Union has been satisfactorily determined, the cæsium 
frequency standard developed at the National 
Physical Laboratory will enable the mean solar 
second in future years to be related-immediately to 
the fundamental unit of time. à 
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As Bir Edward Bollard remarks, the atomio 
frequency standard will provide a check within a few 
years whether or not there is any di between 
astronomical and atomic time, and will thereby 
provide & test of the theories of Mime, Dirac and 
Jordan. ' 


WELSH PLANT BREEDING STATION 
NEW HEADQUARTERS AND EXPERIMENTAL GROUNDS 


By Pror. E. T. JONES 
Director 


of the Welsh Plant Breeding Station at Plas 
Gogerddan were o by H.M. The Queen, who 
was accompanied by H.R.H. The Duke of Edin- 
burgh, on August 8 in the presence of more than one 
thousand $ 
Founded in 1919 as a research department of the 
University College of Wales for the investigation and 


improvement of farm oro the Station owes ita 
. foundation gif" 


reoammendation of the Agricultural Research Council. 
The primary activities of tho Station concern 
the breeding and development of new straing and 
varieties of grasses, clovers and oeta. Valuable con- 
tributions to British agriculture have been made by 
the staff in the ion of new varieties of farm 
crops, tbe opment of new techniques in the 
establishment, manuring and management of grass- 
lands, and the improvement of hill pastures. The 
Station has also carried out researches in seed- 
wing techniques, and has introduced peed -crop 
PPG EAE Gerüfgeton- makers, The aim of 
these is to ensure that tho Station-bred strains are 
made available to farmers as authentic sead of the 
highest standard of purity. Much of this pioneer 
work has been of the greatest value in relation to 
the probleme of graseland ecientiste 
in many paria of the world. 
Plas Gogerddan became the new 
home of the Station when the 
University College of Walesa pur- 
chased a major ion of the 
Gogerddan Estate m 1950. With 
the aid of funds provided by the 
University Granta Committee, the 
mansion (Fig. 1) has been renovated 
and converted into laboratories for 
chemistry and cytology, library, 
conference and common roams, and 


available. ids 
Capital grants for construc- 
tion of. greenhouses, fleld labora- 
tories and the Lord Milford Plant 
Research Laboratories have been 
vided by the Ministry of Agri- 
Dalture, Fiheries and Food. The 
new ouses, which are of 
cedar wood and of standard design, 


,. E "m 
(le 
É 


* ` 


are in three separate blocks built to meet th 
needs of the Grass, Clover and Cereal Breeding 
Sections, respectively. A supplementary unit with 


due e i b ig ided in the 
Grass ing Section for the con dcs panel | 
period m plants used for hand-crossing, and a oen 

service k houses the boilers, soil sterilization 

The heating of the greenhouses is by low-preasure 
steam. raised in a locomotive-pattern boiler, which 
is automatically fired by a solid fuel underfeed 
stoker. Steam is carried by mains to pipe coils in the 
greenhouses and by branches from the mains to feed 
& calorifler in each of the laboratory blocks. The 
caloriflars consist of a cylmder with an inner heating 
coil, and by means of an electrically operated p 
the steam-heated water in the cylinder is circula 
through the laboratory radiators. These are 
to give an internal room temperature of 60° F., with 
sn external temperature of 80° F., and a low- 
hot-water flow tamperature of 180° F. Each calorifier 
is fitted with a thermostatic valve on the steam supply 
connexion, with steam trap, strainer and check valve. 
The steam boiler aleo provides steam to service two 
steam grids each 5 ft. square for soil sterilization, 
and steam jeta for pot sterilization. 

The fleld laboratories, which are adjacent to the 
greenhouses, consist of one-story unite of simple and 
easentially funotional design. In addition to office 
and laboratory rooms for scientific and technical 
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Fig. 2. Lord Milford Laboratories 


staff, there are facilities for students and overseas 
workers to pursue training in plant breeding or 
schemes of research in collaboration with the Depart- 
ment of Agricultural Botany for higher degrees of 
the University of Wales. 

The Lord Milford Laboratories (Fig. 2) have two 
floors and a basement and ide a total floor 

of about 12,000 sq. ft. This ing is built of brick 
with a rough-cast exterior and remforced concrete 
floors surfaced with ‘Accotiles’. It provides storage, 
for cereal breeding material and herbage seeds, as 
well as laboratories for the Cereal, Seed Multiplication 
and Grassland Agronomy Sections. In the basament 
there are rooms for the long-term maintenance under 
controlled low-temperature conditions of special 
stocks of breeders’ material, rooms with controlled 
lighting for the study of plant reactions to light, 
boiler room and facilities for the threshing of oats 
and other grains. 


FUNGI IN 


Doe a ee 
British Association, Section K* (Forestry) organ- 
ized a discussion, held on the morning of 5 
in Bristol, at which the subject of “Fungi in Foresta" 
was considered. Prof. Lily Newton was in the chair. 
The du ct She ou pape M o UE 
(Bedford College, on) on ways of studying the 
activity of myoorrhiza-formars in the soil, emphasized 
the difficulty of proving the relati ip between the 
fungal and tree partners in myoorrhizs of forest 
trees and commented on the fact that few, if any, 
endotrophic mycorrhizal fungi of trees have been 
isolated. Isolation of the fungus from ectotrophic 
m i has been achieved in & number of 
instances : by isolation from the fungal sporophores ; 
by direct isolation from the mycorrhizal roots ; and 
from hyphal strands or rhizomorphs directly oon- 
nected with the mycorrhize. Identifleation of the 
fungus can often be made through comparison of 
ruyoelial cultures taken from the mycorrhizal roots 
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‘Unitherm’ driers for the determina- 
tion of the dry matter content of 
herbage samples. The hunter 
stables and coach houses have 
been converted into shops for the 
carpenter and mechanics and to 
house farm implements and farm 


The hame farm of Plas Gogerd- 
dan extends over ximaiely 
200 acres, which, with retention 
of the Frongoch Experimental Farm 
of 96 acres and the release of 

Farm to the University 
Oollege, leaves a net gain of more 
than 120 acres highly suited to 
the development of large-scale field 
experiments. ` 

Multiplication of foundation seed 
of bred strains will continue to 
be undertaken ab Morfa Mawr, a farm of 460 acres 
on the coast eleven miles south of Aberystwyth. 
Apart from an initial grant for stocking and the 
installation: of seed-cleaning machinery, this farm, 
which is let to the Station by the University of 
Wales for seod-growing purposes, receives no fin- 
ancial assistance in respect of maintenance and 


capital expenditure. 

A new Hill Nursery f 45 acres recently made 
available will ide facilities for the study of 
the behaviour and relative growth of herbage, cereal 
and Brassica breeding material under semi-upland 
conditions, and for the comparison of plant growth 
under the latter conditions with that at a lowland 


centre. ; 
experimental grounds 


Topical Press 


The new head and 
provide excellent facilities and make an ideal centre 
for the immediate and future development of the 
Station’s research programme. 


FORESTS 


with those from hores of known species. 
Inoculation of isolates on to tree roots is also 
desirable. 

A number of known myoorrhira-formers have been 
studied in the free-living state in field and pot 
experimenta, and lively growth has been observed on 
a variety of decomposing organic material. Certain 
myoorrhira-formers, such as Boletus soaber and 
Rhizopogon luteolus, have been shown to be capable 
of influencing root morphology and shoot develop- 
ment of & variety of tree species even when contact, 
and ent formation of mycorrhize, was pre- 


Lawson cypress, Thuja sp. and Robinia pseudacaocia. 
Robinia normally has both endotrophic myoorrhize 
and root nodules inhabited by nitrogen-fixing bac- 
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teria. Inoculation with either druahed nodule material 
or Boletus saber gave improved growth of the 


Dr. Lilian E. Hawker (University of Bristol) then 
read a paper on hypogeous fungi, in which she gave 
an account of the collection of truffles and other 
hypogeous fungi by members of the Department of 
Botany, Bristol. The Bristol area was well worked 
by Broome some hundred years ago, so that it is not 
surprising that few new British records and fewer 
new species have bean added to the list. The mature 
fruit bodies of ascomycetous (Tuberales, Plectascales), 
besidiomyoetous (Hymenogastrales) , end phyco- 
myoetous (Endogone) hypogeous fungi are sietkingly 
similar and consist of a central sporogenous mass, or 
gleba, and an outer rind or peridium. These gi 
little clue to systematic position; but camparison 
with lees complex species and, above all, develop- 
mental studies have established the ee ee 
most species. Nevarthaleas, development has 
followed in a comparatively few species, and modern 
work, particularly in France, suggests that the 
h Basidiomycetes, m particular, may be a 
Mud eterogensous collection containing both ros 

reduced forma of diverse relationship. ; 
Hawker illustrated this with a series of lantern slides 
and by a demonstration of drawings, specimens and 
microscopic preparations. 
- Owing to the great difficulty of culturing most of 
these fungi, direct proof of mycorrhizal relationships 
with higher plante is lacking, but constant association 
between oertain species of hypogeous fungi and 
certain trees is suggestive. For a similar reason, no 
exact physiological experiments have been done with 
cultures proved to be of hypogeous fungi, but 
identical isolates from myoorrhise of beech and fruit- 
bodies of Tuber spp. have shown nutritional char- 
acters similar to those of known myoorrhira-formers. 
Since well over a thousand seperate collections have 
been made during the past five years, the commoner 
species have occurred many times. Data of tree 
cover, soil and weather conditions were recorded for 
each collection, so that some idea of the factors con- 
trolling distribution of the commoner species has 
been obtained. Thus, while the majarity are favoured 
by alkaline soils, a few—such as Wlaphomyces granu- 
latus and BAiopogon luteolus—aere found mainly in 
more acid situations. A well-aerated. soil is easential 
for all species, although some are more exacting than 
others. Fruit-bodies, however, form in con- 
tact with hard surfaces such as roota, path edges or 
clay layers. Both temperature and soil moisture are 
important factors in fruit-body mitiation and matura- 
tion, although \some species are more tolerant of 
drought and oold than others. 

Miss R. M. (University of Bristoly dis- 
cussed some woodland species of Endogóne. Arising 
out of the work described in the ious paper, Miss 
Godfrey has made, a special y of the in i 

hyoomyoetous genus Endogone. This genus includes 
orms producing xygospores, as & result of conjugation 
between gametangia, in groupe within a loosely con- 
structed fruit-body, and others producing smilar 
fruit-bodies containing only chlamydospores. <A 
single example was deecribed by Thaxter of a species 
in which the fruit-body contained both types of 
spore, thus justifying the inclusion of the chlamydo- 
sporio forms in the same genus. Miss Godfrey was 
able to show slides of a specimen found by her at 
Cleeve Coombe, Somerset, believed to be a fruit-body 
of the normally chlamydosporic H. microcarpa con- 
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taining a number of xygospores scattered among the 
ical chlamydoepores. 
itiah recards, hitherto, have been limited to the 
zygoeporio E. lactifiua (with a single doubtful and 
unsubstantiated reference to the xygoeporio E. 
isiformia), and the two chlamydospario species, E. 
miorocarpa and H, To theee Mise 
Godfrey has added an undoubted specimen of H. 
ptstformis collected by Dr. J. Fraymouth in the New 
Forest and two species in which the chlamydospores 
show characteristic grouping, believed to be W. 
fuegiona and E. vesioulosa. The great variability of 
spore characters shown by E. macrocarpa was also 
inted out. The genus Ændogons is of interest both 
the systematic and biological pointe of view. 
The ic forms show affinity both with the 
Mucorales, with which they are isionally classi- 
fled, and the Hemi-Ascomyoetes. I ny could 
be germinated the reeulte would be of primary 
significance, since, if an germination they gave rise 
to a sporangium, their relati ip with Mucor would 
be established ; but if they should germinate by tho 
formation of endogenous spores, they might be con- 
sidered to have a closer affinity with the simple 
Ascomycetes. Unfortunately, no one has as yet 
succeeded in inducing germination of xygospores by 
any of a large number of techniques. Mis Godfrey, 
however, was able to report germination of chlamydo- 
spores of both W. mworocorpa and W.. macrocarpa. 
Vurspermibaus vo procure. a typical coarae myoeltum 
with characteristic ing. 
In conclusion, Miss pointed out that a 
study of the mycorrhirs of growing near the 
fruit-bodies (including yew and species of 
Viola) did not yield any conclusive evidence in 
support of Peyronel's thesis that Emdogone spp. are 
the endophytes forming the veeicular-arbuscular type 
of mycorrhizs with various flowering planta. f 
In the final paper, Prof. ©. d. O. Oheæters 
(University of Nottingham), speaking on the fungal 
population of bark of living trees, recalled the fact 
that when & branch of a tree is shed, either from 
natural causes or through forestry practice, it is 
rapidly colonized by one or more microfungi. Such 
fungi may be termed the flora of ‘first incidence’. 
Whole saplings may be colonized with & single bark- 
inhabiting fungus such as Dtaporthe leiphemia on 
beech, or a number of these may occur. Same are 
confined to a single tree species—for example, 
Diairype disotform4s on beech—while others may be 
termed ‘plurivorous’—for example, Valea ambiens. 
Buch a constant association between certain Bpeciog 
and the bark of dead tree branches that the 
Inoculum must already be present on living tree 
before the branch is shed. Wasbings of bark of 
various trees yielded spores of these- species, but 
there was & predominance of spores of such species 
as Pulullarta pullulons and ! herbarum. 
With repeated washings the proportion of spores of 
these species increased. Examination of fissures in 
the bark and of lenticels showed the presence of 
acm bep ida and mycelium. It is of interest that 
Smit and Wieninge (19538) also obtained P. pullulans 
from washings of dead leaves, and it is likely that 
this fungus is concerned in pectin decomposition. 
In the discussion, unfortunately limited by the time 
allowed, which followed each of these papers, Dr. J. 
Ramsbottom and others emphasized the change in our 
concept of ‘symbiosis’. Modern work supports the 
idee of a precarious balance, or controlled parasitism, 
between the two partners of a ‘symbiotic’ system. 
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LANGUAGE, MEANING AND MIND 


T the Bristol meeting of the British Association, 
& on semantics was by 
In Great Britam semantics 


Aedes aes Qd uU a mad eed 
methodological instrument. It is an instrament with 
applications as far-reaching and precise as those of 
statistios, and is, indeed, a necessary complement to 
the latter if figures are to have meaning. Moreover, 
it is not without ita bearings on the hotly debated 
theme of the “Fragmentation of Science’ so provo- 
catively presented at Bristol by Mr. Ritchie Calder. 
In the opening on “Semantics in Relation to 
Psychology’, Prof. G. P. Meredith traced in outline 
the history of the ‘theory of signs’ from ita early 
i in Greek medicme down to its present 
systematic development in the hands of Morris and 
Carnap. The signifying function of words is seen as 
an instance of a much wider semantic phenomenon, 
namely, the interpretation of signs of all kinds. This 
eats of meanings is a fundamental bio- 
ran nem essential to animal societies. To 
study of ‘semiotic’, as it is called, Morris, 

rise Charles Peirce, has divided ib into three 
main branches: syntactics investigates the relations 
of signs among themselves ; semantics deals with the 
relations of signs to the objects signified ; and prag- 
matics is concerned with the relations of aigns to 


interpreters, These divisions, which correspond with 
the famous tridngle of ‘ , Symbol and 
Referent" of Ogden and Ri are represented 


in Fig. 1. Thus relations are the essential theme of 
samiotic studies. A word bereft of relationship is & 
mere physical event. 

Carnap has developed semantics in terms of sym- 
bolio logic. In a highly abstract system he has 
presented the pure mathematics of This 
system, though lacking immediate applicability, may 
well bo needed in tho future society of universal and 
virtually mstantaneous polyglot communications. 
Carnap will play Riemann to some future Einstein of 
social space-time. 

Meanwhile, the discipline of semantics as developed 
ig nals eun pave parley ah yale 


— 


ps m cadi ei 


Fg. 1. pestem 


discriminations. Ullmann, in his “Principles of 
Semantics”, provides a.three-dimensional classifica- 
tion of the flelds of linguistic based on: the 
level of complexity (as in eher ed lexioology and. 
syntax); the transverse or aspect of 
in time (synchronistio or diachronistic) ; 

forms or meanings (as in morphology and 


semantics). If we extend this treatment to visual as 
well as signs, we have the ‘samiotic cabinet’ 
of Fig. 2 
COMPONENTS 
UNITS 
STRUCTURES 
FORMAL Gp: 
REFERENTIAL PHONIC 


Fg. 2 The semiots cabinet 


Such schemes can suggest valuable frameworks for 
the design of paychological experiments and studies 
of such problems as ia as well as normal linguistic 
development in chil They can help to resolve 
the many terminological problems which beset 
psych , and also to break down the barriers of 
jargon which hinder its relations with other sciences. 
Finally, the fundamental difficulties which arise from 
the ca diversity in thoughta, words and things, 
and from the ‘systematically misleading expreeeions' 
discussed by Gilbert Ryle, may, raneh CEA semantic 
analysis, give way to & system of empirical type- 


Ullmann, in his paper on “The Con- 
cept of eaning in Linguistiœ”, took his stand 
(appropriately enough in & peychological symposium) 
on the non-self-suffüaienoy of linguistics for resolving 
the nature of ‘meaning’. Psychology and neurology, 
philosophy, anthropology and social science, all have 
& stako in this problem. He discussed two main 
approaches to the problem, the analytical and the 
operational, and showed that these are ultimately 
more complementary than contradictory. 

Discussing the triangle of Ogden and Richards, in 
which the relations between the ‘name’, the ‘sense’ 
and the are expressed, Prof. Ullmann simpli- 
fled the issue dismissing the ‘thing’ as non-linguis- 
tic. We thus are left with a bmary and reciprocal 
relation between the name and the sense. The 
speaker starta with the sense. In him the sense calls 
nup the name. The hearer starts from the name, and 
in him the name calla up the sense. The link between 
name and sense is severed only in the brain lesions 
studied by neurology. An over-simplified view which 
asserts some direct relation of designation between the 
name and the thing creates insuperable difficulties 
by ignoring the way in which language, in fact, works. 
The word ‘atom’ does not mean to-day what it meant 
to the Greeks, though the atom itself has not changed. 
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It is the concept which has changed. A more serious 
objection to the analytical dichotomy of sense and 
name is that it seams to imply a mysterious paycho- 
physical relation. There certainly 18 an inherent 
duality in language or in any sign-system, between the 
sign and that which is signified ; but name and sense 
are not, in fact, heterogeneous. The name is not tho 


More fundamental is the objection that the view is 
atomistic and fails to account for the all-important 
determination of context. Every word has its 
‘associative field’. There are associations between 
names and between senses, and the two may intersect. 
This com Phenomenon is being resolved into 
parte by the notion of semantic fleldg— 
for example, the scale of colours. (It may here be 
pointed out that the effective semantic fields are, in 
fact, the various branches of science.) 

As the analytical view widens to accommodate the 
facts of language in operation, it approaches the 
operational view. On this view the meaning of a word 
is not what we say about it, but what we do with it. 
Wittgenstem, not without some reservations, identi- 
fled the meaning with the use of the word. On this 
view meaning is not revealed by use, it is iteelf the 
use. Thus the inftuence of context, which is embar- 
rassing to the analytical view, is the very basis of the 
operational view. Words a from context are 
abstractions. The operati view is thus closer to 
the facta of m action. However, we do use 
dictionaries, and the lexicographer, though starting 
operationally fram linguistic facts, finishes with an 
analysis of discrete meani Thus the analytical 
view bas ita part to play. ards have been likened 
by Wittgenstein to tools, and by de Saussure to cheas- 
men. Both similes suggest a range of relationships, 
a ‘fleld of force’, facilitating a structural view of 
language. Such a view can do much to facilitate the 
relations between linguistics and the neighbourin g 
Jisoipli 

Sir Russell Brain revealed the intricacy and subtlety 
of the problems thrown up by neurological disturb- 
ances in his on “The Semantic Aspeota of 
nae The difficulty of the linguiste in finding an 

equate definition for the term ‘word’ is matched m 
neurology by the difficulty of finding a firm phyaiolo- 
gical substratum the behaviour of which, both in 
order and disorder, can account for all the elusive 
phenomens of aphasia. Here again, the determining 
role of context is in sharp evidence. Also the neuro- 
logist has to be on his guard against being misled by 
his own language in formulating both the symptoms 
and the problema. 

In aphasia words became less available for use, in 
varying degrees. The patient may fail to produce a 
word on , but may say ib under strese of 
emotion, or in another context. Also, he may recog- 
nize it when fo him and reject wrong 
alternatives. Or he may have very few words 
available and yet contrive to use them, with or with- 
out gestures, to convey & correct answer to & question. 
Formulating a proposition is thus partly independent 
of particular wards; and thinking, though in the 
long run very much dependent upon command of 
language, may go on in spite of word-failure. In 
some cases the choice of words becomes "liquid', 
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one word masquerading for another—for example, "a 
more general for a more specific word. Or again, 
the word may be heard as a meaningless sound. 
Analogous failures ooour in speaking, reading and 


In every word there is a constant element and two 
variable elemente. On one hand the word as heard 
may vary in pitch, volume, pronunciation or intona- 
tion; on the other hand, it may enter, through 
sentences, into many different contexts, having 
numerous associational i Between these 
variables of sound and meaning i 
constant pattern, a fixed i 
‘auditory word-schema’ is ! 
The schema is oonoei as a physiological dis- 
position: it does not itself enter consciousness, but 
it does determine verbal awareness. 

From Ing, again with its variety of visual 
forms, we similarly have for each word a ‘visual word- 
schema’ ; and on the expressive side we have motor 
schemas for speaking and writing. These schemas 
functioning together give us a ‘central word-schema’. 
This theoretical framework of the central schema 
related through receptive and expreamve schemas to 
incoming and outgoing language, and, through asocia- 
tive links, to meaning and thought, provides a physio- . 
logical basis for the very diverse disturbances of 
language, from the most specific and superficial to 
the most serious and far-reaching disorders. In these 
last the central word-schemas aro disorganized, and 
the capacity to evoke i bas gone. Thought 
ig thus inevitebly impaired. the more superficial 
disorders, involving one channel of communication 
only, thinking may not be much affected. These 
verbal schemas, however, being physiological, and 
therefore unconscious, may, through their evocation 
gE mear mga; pla y a part in what, to consciousness, is 
‘non-verbal’ thinking. When. schemas are 
the effecta may not, therefore, be confined to linguistic 


i on 
tics and Behaviour", Dr. F. H. 


George made a for & more sophisticated view of 
semantics than the popular notion b identifies rt 


Language can be reconstructed according to system- 
atic rules. Taking a behaviourist point of view, he 
located the phenomena of ‘meaning’ firmly in the 
organism. Thus private introspective statements 
can be used scientifically only m so far as they are 
clearly associated with statements concerning public 
data. But the latter often misses the core of behavi- 
our, whereas the former appears more relevant. The 
psychologist must reconcile the two worlds or, in 
other words, the two languages. Only through 
rigorous formalization can the Inconsistencies between 
the two be eliminated. Statements withjn a theory 
must be distinguished from statements about a theory. 
Philosophical statements are statements by philoeo- 
phers, that is, they are the linguistic behaviour of 
certain o i As such, they are subject-matter 
for peyohology. Conversely, the statements of psycho- 
logista present formal characteristics which can be 
analysed and clarified by philosophers. Through 
this twin activity of pragmatics (studying the use of 
signs by organisms) and semantics (studying the 
reference of signa to objecta), both under the formal 
discipline of logið, psychology can look forward to 
healthy progress. Q. P. Mareprre 
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NEWS and VIEWS 


Mr. G. A. Stewart, M.B.F. 


Ma. G. A. BrHwAZET, assistant secretary and 
librarian of the Royal Society of Edinburgh, is 
retiring from his duties there on October 12 after 
more than fifty years of service. This service has 
been oontinuous except during the period of the 
First World War, when Mr. Stewart participated as 
a member of the Royal Scota m the campaigns in 
Gallipoli, Palestine and France, and was ‘‘mentioned 
in dispatches”. Public recognition of the value 
of his work to the Royal Society of Edinburgh 
was afforded recently by the award of the honour of 
M.B.E. Only the senior officers of a scientiflo society, 
however, really know what a boon it is to have con- 
stantly at hand a le and conscientious guide for 
every question, major or minor, on which decision 
must be taken. The devotion and experience of Mr. 
Stewart have mdeed proved of inestimable assistance 
to the Council of the Royal Bociety of Edinburgh 
since the.time of Lord Kelvin. Best wishes will be 
accorded him, not only by Fellows of the Society 
itself, but also by many members of other bodies 
whom he has cheerfully aided with loans of books 
from the extensive library under his charge, for happy 
years of well-merited leisure in his retirement and of 
success in his favourite sport of fishing. 


Virus Studies in The Queen's University, Belfast 


Arrar the appointment of Dr. G. W. A. Dick to 
the chair of bacteriology (now called microbiology) 
at The Queen's University of Belfast, it was decided 
that virus work would be undertaken in the Depart- 
ment. The University undertook considerable altera- 
tions of the existing accommodation in order to 
provide & virus laboratory with a sterile room, hot 
room, etc., and also animal accommodation. In 
addition, & grant of 28,000 was made by the Univer- 
sity to aæisb in equipping the Department for 
bacteriology and virus work. Since no virus work 
had previously been done in Northern Ireland, & 
considerable amount of basic equipment had to be 
obtained, and a grant of 21,000 dollars has been made 
for this purpose by the Rockefeller Foundation. 

- This money is being used to purchase, among other 
things, & ‘Spinco’ centrifuge, an ‘International’ 
refrigerated centrifuge, a —70° C. storage box, a 
cage sterilizer, a water demineralizer and microscopes. 

Two linea of virus research work are going to be 
undertaken. One of these is concerned with the 
problem of latent virus infections based on the mouse 
hepatitis model (Gledhill and Dick, J. Path. and 
Bact., 68, 811; 1935) and the other is on polio- 
myelitia, To assist with this latter study, the 
National Foundation for Infantile Paralysis has 
awarded a research fellowship to The Queen's 
University which is being filled by Dr. D. Surrey 
Dane, and a salary has been provided for a technical 
assistant, Mies M. Briggs. The poliomyelitis research 
has started with the oo-operation of Dr. W. J. 
McLeod and county medical offloers of health in an 
epidemiological study of the distribution, of antibody 
to poliomyelitis in the north of Ireland. The latent 
virus studies are not yet commenced. When the 
above research projects are under way, it is mtended 
that a diagnostic virus laboratory will also be 
established, which: will assist in diagnosis and in 
epidemiological studies of virus diseases in the north 
of Ireland. 
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British Colonial University Institutions 

Ix a pamphlet entitled “Foundations of Freedom : 
tho New Universities Overseas” (Britiah Common- 
wealth Affairs No. 10; pp. 19. London: Longmans, 
Green and Co., Ltd., 1955; ls. 6d. net), Sir James 
Duff makes some interesting comments on progress 
gince the Asquith Commission on Higher Education 
in the Colonies reported in June 1944. The pam- 

hlet also supplements the recent review by the 

ter-University Council for Higher Education Over- 
seas. Sir James stresses the need for a balanced 
system and the way in which technical colleges, under 
the title of colleges of art, science and technology, 
are bemg fostered to bridge, for the present, the gap 
thet exists in the Colonies between secondary school 
and university. So far, the Inter-University Council 
has succeeded in keeping a clear dividing-lme between 
these colleges and the university institution ; and at 
Fourah Bay College, Sierra Leone, where both univer- 
sity and technical work have been included, there 
seem to have been real advantages. The diffculty 
m recruiting worthy staff has not materialized, largely 
because very hard and effective work at the Council’s 
London office has ensured the finding of good 
recruits and their subsequent promotion on return to 
Great Britam. The number of students is 
steadily, and most British universities tend to limit 
their quota of Colonial students to those seeking 
higher degrees or studying subjects not available 
locally. Sir James stresses the part which tho 
graduates of the Colonial university instrtutions must 

lay m supplying the intelligent leadership which the 
Colonies need as they advance towards self-govern- 
ment and its importance if the institutions are to 
mamtaim high standards and academic autonomy. 
He notes, too, the financial problem set by the hi 
cost of the colleges, capital and recurrent, and 
low national income of the territories concerned, and 
questions the soundness of such decisions as that to 
build & hospital and medical school at Ibadan to 
satisfy the training requirements of the University of 
London. Sir James believes that the suggestion he 
advanced as a member of the Asquith Commission, 
that each Colonial university college ahould establieh 
a relation with a specific university in Great Britain 
and work for the degrees of that university until it 
reaches university status and granta its own degrees, 
would have facilitated the maintenance of high 
standards and greater flexibility m the arrangements 
needed in these early years; in particular, two-way 
traffic and a wider distribution of Colonial studenta 
in British universities would have been possible. 
Tree Root Development on Upland Heaths 

Tum planting of heathlands with trees has always 
proved a tempting subject to the forester on the 
Continent of Europe as well as in Great Britain. 
Some research work at the instance of the Forestry 
Commission, especially in connexion with the rootmg 
of coniferous trees on upland heaths, was carried out 
between November 1951 and April 1953, at selected 
forest areas in north-eastern England and Scotland, 
and has now been described by C. W. Yeatman m 
Forestry Commission Bulletin No. 21, “Tree Root 
Development on Upland Heaths” (pp. 724-24 plates 
and diagrams. London: H.M.S.O., 1055; 1s. 6d. 
net). There are considerable areas of this type of 
land available zn Brita. The object of the mvesti- 
gation was to determine: the relationships existing 
between the development of the root systems, the 
soils, and the types and intensities of cultivation prior 
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to planting ; the effects of the applicatiari of fertilixara 
on the vigour of the root systems; differences oocur- 
ring in the root systems of -the species studied; and 
the comparative ability of the root systems of these 
species to axplort the soil both in their natural state 
and when cultivated. An upland heath has been 
defined as “A Callunetum on shallow peat in which 
the roots of the vascular planta penetrate into the 
sub-peat layer". The peat 18 commonly two to four 
inches thick. Notes are given on the distribution of 
these heaths and the methods used, the findings, and 
the conclusions of an mvestigation into the root 
development of the principal conifers used extensively 
by the Forestry Commission in the north of England, 
such as Japanese larch, Boote pine, Sitka spruce, 
lodgepole pme and Corsican pine. 


Systematics Association: Meeting In Edinburgh 


A MEETING of the Systematics Association waa 

^ held at the Royal Botanic Garden, Edinburgh, 
during September 16-17. The three sessions were 
devoted respectively to the criteria of species, genera 
and families. Hach seesion had a smgle main paper 
followed by general discussion, the principal speakers 
being Prof. I. Manton ( ies), Prof. T. G. Tutin 
(genera) and Mr. E. J. Corner (families). The 
meeting took ita lead from the very beautiful electron 


micrographs of minute structure in the flagellate . 
Cheysochtromul 


wna shown by Prof. Manton, and the 

Time necessity for accurate and detailed factual 

owledge was emphasized at all three discussions. 
Two other themes also recurred: first, the diffioulty 
of incorporating new types of data into the clasi- 
fication unless such data covér the whole geographical 
and taxonomic range of the unit under study; 
secondly, the need for continued availability of the 
old categories in an aggregate sense, even when 
research has shown their subdivision to be necessary, 
m critical work. The meeting terminated with a 
visit to the new establishment of the Scottish Society 
for Research in Plant Breeding. 

Among those attending the meeting were students 
from a vacation course in practical taxonomy which 
had just been given in the Unrversity Department of 
Botany at Edinburgh, and Dr. P. H. Davis outlined 
the scope of this course durmg an informal soirée on 
the Friday evening. Following lectures on some 
important aspects of herbarium work, the students 
had been set to revise emall groups of Mediterranean 
species. The course made full use of the excellent 
herbarium and library facilities at Edinburgh, and 
was intended to fill a gap which must often arise in 
Bibllographical Survey of Flexure Devices 

Taa British Scientific Instrument Research Associa- 
tion has started to publish a series of bibliographical 
surveys on instrument parts, and the first of this 
series ig entitled “Flexure Devices’, by P. J. Geary 
(pp. 44; from the Association at Chislehurst, Kent ; 
1865; 10s. 6d.). It is a booklet comprising an ilus- 
trated technical introduction, digesta of twenty-eight 
selected texts of major importance, an annotated 
list of one hundred and eleven references to texte of 
secondary importance, supplementary references and 
a name index. The period covered by the survey is 
from 1900 to the present. Periodical, book and report 
literature has been searched methodically, but not 
patent literature, although digests of some patent 
specifications have been included. No claim ia made 
to complete coverage. Flexure devices take many. 
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forms, and for the purpose of the survey they have 
been grouped under the six headings : flexure pivota, 
parallel movements, twin strip mechanisms, buckling 
strip devices, ing suspensions and the sine spring. 
These are d in some detail in the technical 
introduction, and their advantages and limitations are 
mentioned. Reference is made to the general use of 
flexible stzrpa in gaugmg mstrumenta following their 
introduction in about 1916 by the Metrology Depart- 
ment (now Division) of the National Physical 
Laboratory, Teddington, and to the forthcoming 
useful review, “The Application of Spring Stripe to 
Instrument Design,” to be published m the series of 
“Notes on Applied Scienoe" of the National Physical 
Laboratory. The sine spring, a resilient member of 
adjusteble stiffness, has developed and applied 
by the Ministry of Supply. 
Natlonal Foundation for Scdentific Research, Brus- 

sels: Annual Report 

Tum twenty-seventh annual report of the National 
Foundation for Scientific Research, Brussels (pp. 
227; from the Foundation), covers the year 1988—54 
and records a fourth grant, of 1,671,000 france, to the 
Commission for Clinical Research. Of this, 350,000 
francs went to the University of Ghent, 520,000 
francs to the University of Lidge, 345,000 france 
to the University of Brussels, and 456,000 franca 
to the Catholic University of Louvain, chiefly 
for work on cortisone and the adrenocorticotropic 
hormone ; lists of publications are appended to brief 
reports from each of these centres. Special grants 
made during the year include 200,000 franca for 
research on a scientific method of determining the 
mechanical characteristics of hydraulic oemenb; 
250,000 france for investigations on the physiology 
and pharmacology of the pulmonary circulation ; 
and 750,000 francs for work on calculating machines 
in the university laboratories. Brief notea on the 
work on the utilimation of radioisotopes at the 
Universities of Brussels, Ghent, Lidge and Louvain, 
ab the State Agronomic Institute at Gembloux, es 
well as in industry, are included. A further 2,000,000 
francs was voted to the Interuniversity Microfilm 
Commission, end 100,000 franes for low-tem tare 
research at the University of Louvain. i of 
recipients of grantas for 1953-84 and of publications 
by recipients of grante during 1952-54 are appended. 
Queen Victoria Museum and Art Gallery, Launces- 

ton, Tasmania: Annual Report 

THe annual report for 1958—54 of the Queen Vio- 
toria Museum and Art , Launceston, Tasmania 
(pp. 7; from the Museum ; 1955), mdicates progreas 


mn many directions. The vertebrate gallery has been 


reorganized, new displays have been completed in the 
new anthropological gallery, a new series of Tasman- 
ian fossils has been placed on exhibition, the water- 
colour gallery has been re-hung, and photographic 
copies of certain paintings made a ble for art 
historians. The matter of publio relations haa been 
one for serious attention, and there is ample evidence 
in the report that the services provided by the Institu- 
tion are appreciated by the community. $ 


Classified List of Egyptlan Scientific Papers 

Is 1952 the National Research Council of 
started to compile and issue annual lista of research 
papers published in Egypt and by Egyptians abroad. 
The third volume haa recently appeared (pp. 127; 
from the Council, Cairo) covering papers published m 
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1958, and includes more university theses than the 
first two volumes. Entries are arranged by subject 
according to the Universal Decimal Classification and 
alphabetically by the names of authors; in this 
latest volume the rules used in the “World List of 
Boientiflo Periodicals" have been adopted for 
abbreviation of titles of iodicals. There are an 
author index and a qepolemantaey list of Egyptian 
Science and Management : Conference In Harrogate 

Tum British Institute of Management will hold ita 
national conference this year at during 
November 2-4, the general theme being ‘“The Impact 
of Science on in the Future". Among 
the subjecta to be discussed are: training science 
and via qu A gern for industry ; electronic 
processing of ; devel of tools of pro- 
duction ; operational ; the research associa- 
tions ;_ automation ; human implications of technical 


day-to-day’ effect. Twenty-four sectional meetings 
will be held during the two full days of the con- 
ference ; these will be arranged so that five or six will 
be held simultaneously, and, in effect, delegates will 
be able to attend five meetings altogether, at each 
of which there will be a choice of about half a dozen 
topics. On the evening of November 3 there will be 
a choice of sixteen discussion groupe, each devoted 
to a topic currently attracting widespread attention 
in management circles. Altogether about a thousand 
persons will be attending the conference. The fee is 
£9. Further information can be obtamed from the 
Institute at Management House, 8 Hill Street, 
London, W.1. 


Fresh-water Blology In Scotland 

A TWO-DAY meeting is being arranged for April 
9-10, 1956, by the Institute of Biology (Scottish 
Branch), to be held in the Zoology t of 
the University of Glasgow. There will be three half- 
daya for al peta steered exoursion to the 
University’s. ‘ield Station at Roasdhu, Looh Lomond. 
Tho subjects will be: ohemistry of fresh waters; 
planta as indicators of fish productivity ; bottom 
fauna and bottom depositas; erosion products 8&8 
affecting the river regime ; fish parasites ; molluscs ; 
amphibia; trout; char; powan; pike; ooastal 
migration of salmon; endocrines of salmonids; the 
work of the Salmon Inspectorate, that of the Narth of 
Sootland Hydro-EHlectrio Board and that of the Brown 
Trout Research Laboratory, Faskally. Further 
information wil be available in due course from Dr. 
R. M. Gorrie, ‘“Balnagowan”, Murrayfleld Drive, 
Edinburgh, who is secretary of the Scottish Branch 
of the Institute of Biology. 


Announcements 


Wu regret to record the death on September 29 of 
Prof. H. M. Turnbull, F.R.8., emeritus professor of 
morbid anatomy in the University of London, aged 
eighty. ; 

Pror. P. M. B. Braorsrr, professor, of physica, 
s pim College of Science and Technology, London, 
and Mr. H. Douglass, secrebary of the Iron 
and Steel Trades Confederation, have been appointed 
members of the Advisory Oouncil for Scientific and 
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Industrial Research. Mr. J. Crawford, Prof. T. R. C. 
Fox and Sir George Thomson have retired from the 
Council qn completion of their terms of office. 


Mer. Scarpa Cumvurmy, chairman of the Central 
Agricultural Control, Imperial Chemical Industries, 
Ltd, has been appointed by the Minister of Agri- 
culture, Fisheries and Food and the Secretary of 
State for Scotland to be chairman of the Governing 
Body of the Foot-and-Mouth Disease Research 
Institute, Pirbright, Surrey, in succession to Prof. 
Wilson Smith, who is retiring. 

A ooxryHRAaKO on “Raw Cotton—its Properties 
and Distribution” has been arranged by the Textile 
Institute and will be held in the Walker Art Gallery, 
speakers and their 


Allan Draper (William Birtwistle Allied Mills, Ltd.) 
on spinners’ requirements; and W. B. Hutchinson 
(Major Cleaver and Co.) on marketing. Further 
mformation oan be obtained from the General 
Secretary, Textile Institute, 10 Blackfriars Street, 
Manchester 3. 


A ONH-DAY symposium on chromatography will be 
held at Hatfield Technical College, Roe Green, 
Hatfield, Herts, on November 4. Four pepers will be 
read, as follows: principles of chromatography (Dr. 
A. J. P. Martin), inorganio chromatography (Dr. 
F. H. Pollard), paper electrophoresis (Dr. A. B. 


-Foster) and v&pour-phase chromatography (H. N. 


Wilson). Tickets for the symposium are available on 
application to the College. 

Tun British Institute of Recorded Sound, in oon- 
junction with the of Exxtra-Mural Studies 
of the University of London, has arranged for ax 
lectures to be given by Mr. Erio Bimms on ''The 
Language of Birds and other Animals". The first 
lecture was given on October 4, and the others will 
be given on alternate Tuesdays (7 p.m.) at fort- 
nightly intervals from that date. The fee is 10e. the 
course or 2s. 6d. each lecture. On January 25 at 
7.80 p.m., Dr. W. H. escalier 
2s. 6d.) on '"'Pianiste' Touch—ite BScientiflo Study". 
All the lectures wil be at- the Institute premises, 
38 Russell Square, London, W.C.l, whence further 
information can be obtained. 


Tou Department of Agriculture for Scotland has 
awarded the following postgraduate scholarships in 


Livingston (University of Aberdeen and Low Tem- 
perature Research Station, Cambridge) R. A. N. 
Napier (University of Edinburgh) and Charles Smith 
(lowa State College). In addition, the following 
current awards are being continued for a further 
period: I. C. Beattie, J. Frame and W. O. Smith 
(Massey Agricultural College, New Zealand), I. A. 
Munro (University of Reading) and T. M. Sutherland 
(Iowa State College). 

Tas Association of British Chemical Manufacturers 
(Cecil Chambers, 86 Strand, London, W.O.2) has 
recently j "British Ohemioals and their 
Manufacturers, 1955" (pp. 192), which lista about 
twelve thousand with the names and 
addreases of the manufacturers. The book is avail- 
&ble free to or firms interested in the purchase 
of chemicals on application to the Association. 
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EDUCATION OF THE PHYSICIST 


AT the’ recent Bristol meeting of the British 
Association a recurrent theme in addreasea to 
several sections was the specialist, and what should 
be done about him. Mr. J. F. Wolfenden, president of 
Section L (Education), spoke of the ‘educated man’ 
in 1955 as the man who could walk in the two great 
fields of thought, that of human aspirations and 
endeavour to which he would come the 


humanities, and that of abstract thought and control ' 


over Nature to which man comes through science. 
Following him and speaking on the educated man in 
1984, Dr. J. Bronowski threatened the world with 
Orwellian consequences if the schools and universities 
did not follow Mr. Wolfenden's advice; and Mr. 


Ritchie Calder, speaking aa president of Section X 


ized, where must we look for the remedy—to the 
schools or the universities ? And would any remedies 
that might be suggested increase or decrease the 
number of boys who chooge scienoe ? Finally, how, 
if at all, can we produce Mr. Wolfenden's educated 
man, the man who is equally ab home in the 
humanities and in science ? 

The first Philip Morris, vioe- 
chancellor of University of Bristol, who said that 
the central problem in education is the impact of 
the great increase in knowledge, particularly scientific 
knowledge, and its vastly increased importance. He 
feela that our pri education is notably successful, 
but that the stage is the heart of our 
educational problem to-day. The idea of secondary 
education for all has caught men’s imagination, as 
something we want and ought to have, bun ideas as 
to what this education to be are shadowy, 
lacking-ooherent form and ite substance. 

Interest in physics and the desire to mak» & career 
in the subject, or indeed in any other branch of 
science, normally show themselves during the 
secondary stage of a achool education. The choice 
that a boy will make is partly a matter of natural 
aptitude, but partly a matter df the opportunities 
presented to him at school and the influences 
to bear on him. Bir Philip strongly emphasized how 


He 
linguistic, the mathematical and the scientiflo is of 
the greatest importance during the first five years of 
the secondary school course, so that a child will have 


CRT m eee fellow avaro hie tue: abilia 


Sir ip thinks that we have deviated more from 
& properly oed. education than we ought in these 
first five years. The problems that physicists in 
perticular ought to ask themselves are: How vital 
is mathematical knowledge to the school child's 
appreciation of geienoe ? And should the sciences at 
this stage be taught as separate subjecta? It is of 
the utmost importance that every secondary school 
pupil should learn about the scientist’s outlook on 
the physical universe ; Bir Philip placed this aim 
above, though not necessarily in opposition’ to, & 
preliminary grounding m particular scientific subjecta. 

ix En es ea i ity, 
particular subjects chosen from those found in them 
must be followed seriously and deeply, but even so 
the course must have some balance. Much has been 
written on the educative value of & purely scientific 
education, and certainly really imaginative teachers 
can use acience to provide for their pupils a full range 
of spiritual, emotional, social and political i - 
But Bir Philip doubts tho wisdom of making tho 
attempt, and feelg ib better that science teachers 
should do their beet to persuade their ils of the 
importance of subjects outaide their ity and 
should leave ib to others to teach these subjects. 

Prof. N. F. Mott, Oavendish professor of physica 
in the University of. Cambridge, spoke of his experi- 
ence in interviewing candidates for admission to the 
University of Bristol when he was head of the Physica 
Department there, and the number of students who 
had said that, apart from their specialist studies, their 
curriculum included as little as one period, of scripture, 
one of English, one of civics and one of gymnastics. 
Whether or not this was a fair description of. the 
curriculum in many schools, ib seems to him to 
indicate that in the boys’ minds the subjects outeide 
their specialisation are treated with little 
He believes that at least one arta subject, such as a 
modern should be continued seriously until 
the end of their time in the sixth form; and he 
believes that the sixth form rather than the uni i 
is the place where the basis of a general education 
should be laid. To widen the curriculum , there 
would have two It would narrow the 
widely deplored gap between scientists and arte men, 
and it would defer the moment im a child’s life 
when he hag to choose between science and other 
subjects. 

Prof. Motb then went on to discuss ways in which 
the universities could help the schools to widen the 
sixth form education with these enda in view. One 
way is to provide & means of entry into science 
faculties for those who have not specialized or have 

ialized late. Such o ities already exist in 

form of the Intermediate course, but Prof. Mott 
sees the possibility of an ambitious i ity, in 
co-operation with the Ministry of Education, founding 
a strong Intermediate course as the basis of a four- 
year course of study. He said he would like to see 
an increased emphasis on the 'Geheral Paper’ in 
i i and a renewed assurance 
given to Goi ae 
,& big role in awarding scholarships at Oxfo 
Cambridge. Another possibility is that a group af 
colleges would give an assurance that they would 
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offer each year a oertain number of mixed scholar- 
ships in which a candidate would take both arts and 
science subjects. Such scholarships do exist ab Cam- 
bridge, but few candidates of high quality enter for 
them; nor, he thought, would the schools attempt 
this kind of education, unless they knew that scholar- 
ips would be reserved for candidates of this kind. 
a eene might be that a group of 
colleges could set a ifying examination, say one 
year before the entrance scho examination, 1n 
an arta subject. It would nob be compulsory, but 
candidates who passed it would have a oertain per- 
centage of scholarships reserved for them. They 
would take the same papers in science as the special- 
iste, but would not be in competition with them. 
Prof. Mott felt that the right solution could best 
be obtained by a given university or college working 
in co-operation with a group of schools, rather than 


by AEA on & national scale. 

Prof. F. A. Vick, head of the Department of 
Physica of the University College of North Stafford- 
shire, agreed with Sir Philip Morris that courses in 
physios"can be designed ich contain everything 
that a complete education should have, and he went 
farther than Sir Philip in believing that they should 
be so designed. He believes that they should teach 
a good fundamental know of the subject and at 
the same time develop insi and imagination—as 
important in the physical sciences as in any other 
creative activity of the human mind—intellectual 
courage and honesty, understandmg of scientific 
proof, ability to assess a situation, logical thought, 


ition of the limitations of science, and humility 
in face of the wonders and mysteries of Nature. 
An interesting suggestion brought out in Prof. 
Viok's paper was that he would advocate founding 
in some uni ity a achool which would stand along- 
side the Oxford ‘Greats’ and ‘Modern Greats’, and 
which would contain physics aa a major component. 
Philosophy, physics and economics might be com- 
bined in such a course—P. P*. E. he called it. Asa 
firm believer in the educational value of physica, he 
thinks that such a course would admirably equip the 
politicians, Civil servanta and industrialists of the 
modern world. Prof. Vick's experience in teaching 
physics to arts students in courses ing one or two 
sessions at the University College of North Btafford- 
shire has convinced him that some of them become 
very interested in the subject, and are prepared to 
work hard in it, even if they would not wish to 
become professional ymiciste, and that they would 
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first four years he will d two-thirds of his 
time on the humanities, and in the last three years 
one-third or one-quarter; and he does not think 
that Prof. Mott’s “one period each of scripture, 
English, gym. and civics” is typical. Moreover, he 
believes that the sixth-form education is more liberal 
than it was forty years ago. Neither does he think 
that the itive nature of the Oxford and 
Cambridge entrance scholarship leads to excessive 
specialization. The questions now set test no more 
ground than they did thirty-nine years ago. He 
thinks that the potential scholar is quite capable of 
answering these pa without being unduly preased 
and without more than a reasonable time 
on science. It may well be that some pupils are 
over-specializing in the attempt to reach the standard 
of these papers; but that is not the fault of the 
papati, uic dua Galle Ao ak cs tae cs 
able pupils for them, and will soon disappear now as 
local authorities give reasonable assistance to potential 
physicists to go to the university even if they are 
well below the standard of an open scholarship. 


BRITISH SEISMOLOGY DURING 
f 1954-55 


sixtieth annual report of the Committee for 
Seismological Investigations appointed by the 
British Association, covermg the work done by 
British seiamologists during the year 1954-55, was 
presented to Section A (Physics and Mathematics) 
of the Association at its recent Bristol meeting. 
As part of the work oerried out in the Department 
of Geodesy and Geophysics at Cambridge, Dr. M. N. 
Hill has continued his seismic refrac&ion-ghooting 
experiments in the English Channel ànd the Western 
Approaches. From the resulta obtained at a line of 
stations extending down the middle of the English 
Channel from the Greenwich meridian to the longitude 
of Weymouth, it was found that the to the 
palwozoio floor varied between 2,400 and 3,500 ft. 
These figures are smaller than had been expected 
by Dr. Hill Dr. R. Stoneley has investigated the 
problem. Gh the, prepago Oh ee mara at 
medium with cubic symmetry, the free surface of 
which is a principal plane. The propagation of waves 
of Rayleigh type is not le for all values of the 
density and the three io oongtanta; but when 
ib is poesible, the wave velocity depends on the 
direction of propagation. For the symmetrical cases 
of transmission along a principal axis, or along a 
bisector of two perpendicular principal axes in the 
free surface, Rayleigh wave-motion can oocur, in which 
the particles describe ellipses in a retrograde direction. 
In these cases only can transverse motion (as in Love 
waves) exist by iteelf. In the general case the plane 
of the particles is inclined to the plane of tion ; 
in fact, the seperation in an isotropic solid into 
Rayleigh waves and transverse motion occurs as a 
mathematically degenerate case of this general type 
of motion. 

At the University of Durham Observatory, the 
building of an underground chamber for the seismo- 
graphs has begun, and it is estimated that, when 
completed, the diurnal temperature variation in it 
will not exoeed 1 deg. F. The director, Mr. E. F. 
Baxter, hopes shortly to be in possession of a Wilsan— 
Lamison vertical seimnometer to complete a set of 
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instruments, the Observatory being equipped at 
present with two horizontal Milne-Shaw seismo- 
graphs. The two earth tremors felt && Hemsworth 
and South Elmeal] m south Yorkshire on October 23, 
1954 (see Nature, 176, 587; 1955), have also been 
investigated by Mr. Baxter. The first was recorded 
at Durham, at Kew and at Rathfarnham near Dublin, 
though not at. Edi From an analysis of the 
seiamograms, Mr. Baxter has determined the epicentre 
at lat. 53° 86’ N., long. 01° 19^ W., and time of origin 
18h. 26m. 108. aut. The of the shock 
ae ismically was III on the Modified Mercalli 
e. 

At the Natiorial Institute of Oceanography, Mr. J. 
Darbyshire has calculated refraction di for 
Microseiamic waves approaching Bermuda on the 
assumption that they are surface waves between the 
océan and the sea-bed of the described by 
Stoneley. The diagrams show that the refraction of 
energy away from the island is very marked for 
waves approaching from the north-east and south- 
west. This effect explains some of the anomalies 
observed at Bermuda, in one of which a storm slightly 
to the west of north gave large microseiams, whereas 
one slightly to the east of north had little affect. 
The work shows that the study of recordings at 
islands must take account of refraction. 

International co-operation is most mnportant in 
seiamology as in other sciences and, apart from 
private research and personal contacts, British 
seimmologiste have been recently active with the 


loan of instruments (a new driving clock has been. 


ordered for the instrument at Suva, Fiji, with money 
from the Gray—Milne Fund), through the International 
Seismological Summary, and through attendance at 
the tenth General Assembly of the International 
Union of and Geophysics in Rome during 
September 14-25, 1954. The International Seiamo- 
logical Summary 1s under the direction of Sir Harold 
Jeffreys, the calculations being done at Kew by 
Mr. J. 8. Hughes and his staff. The work for June 
1947 is in hand, the first five months of the year 
being ready for printing. The third quarter for 1946 
will be distributed shortly. Dr. Btoneley that 
the programme of the General Assembly of the 
International Union of Geodesy and Geophysics was 
a very full one and was notable for the number of 
interesting and successful symposia and joint meetings 
of associations. For the first time since the Second 
World War, Soviet geophysicists were present, 
attending by invitation; in i , the names of 
Prof. Vladimir Beloussov, of the Moscow Academy 
of Sciences, and Prof. Georgy Gorshkov, of the 
Moscow State University, may be mentioned. The 
Assembly was preceded by a reunion of the European 
Seismological Commission, under presidency of 
Prof. W. Hiller. The proceedings óf the Association 
of Seismology and the Physio of the Harth’s Interior 
opened with a presidential address by Prof. B. 
Gu on “The Effects of Low-Velooity Layers", 
and some of the joint meetings held were as follows : 
constitution of the Earth and dissipation of energy 
(with vuleanology); isostasy (with geodesy), and 
‘vimetric and seismic interpretation: variation of 
titude (with geodesy and vuleanology). In addition 
to special sessions on apparatus, on microeeiams and 
on seismography, the grouping of papers under 
headings gave the meetings more of the character 
of symposia. The considerable development of 

seismology during recent years was evident. 

EmwNEST TILLOTBON 
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ADVANCES IN MOLECULAR 
SPECTROSCOPY 


MEETING IN OXFORD 


HE European Molecular nperi osoo Group, 

which was oonstituted i 
Seoond World War and held meetings in Constance 
(1947), Basle (1951) and Paris (1953), met again this 
year, in Oxford, during July 7-11. This meeting was 
& great success, and thanks are due to the industrial 
firms whose financial help made it possible. Among 
two hundred and eighty participants were repre- 
sentatives from fourteen European countries, Brazil, 
the United States, Canada, South Africa and Japan. 
More than óighty papers were presented, covering 
many topica in ultra-violet, i rod and Raman 
spectroscopy, with an emphasis on spectral theory 
and the oorrelation of spectra with molecular oon- 
stitution and reactivity rather than on technique or 
analytical applications. 

The ease with which spectra oan now be photo- 
graphed or recorded automatically has stimulated 
more attention to different conditions of excitation 
and to the physico-chemical factors which determine 
detailed spectral characteristics. For example, very 
interesting results are emerging from the study of 
infra-red absorption spectra of gaseous mixtures at 
high preesure, or of mixtures of liquids. B. Vodar 
(Bellevue, Paris) and his colleagues, using mixtures of 
hydrogen chloride and hydrogen at high preasure, 
have found an infra-red absorption band - 
ing to (vga + vg), the combmation of the active 
hydrogen chloride fundamental with the inactive 
vibration of hydrogen. Also, the absorption band due 
to vg, which becomes active at high pressures, is 
affected by hydrogen chloride or other added gases. 
Similarly, J. Fahrenfort (University of Amsterdam) 


. bas found that using compreased mixtures of carbon 


dioxide with nitrogen, oxygen or hydrogen, absorp- 
tion bands are observed due to simultaneous tran- 
eitions in & collsion pair, such as (Yoo, + Ym) or 
(Yoo, + vx); he has examined this effect in terms of 
the mutual molecular ization and has found 
satisfactory agreament the predicted and 
observed band intensities. All these measurements 
bear on the question of the formation of transient 
molecular complexes or aggregates, quite apart from 
the general information they may provide about 
intermolecular forces. 

Analogous effects have been found for liquid mix- 
tures by J. Ketelaar (University of Amsterdam). In 
thick layera, a carbon disulphide—bromine mixture 
shows bands at 1,807 cm.-! and 1,204 cm.-!, lying 
respectively 806 cm.-' on either side of the strong 
absorption band of carbon disulphide at 1,510 cm.-1. 
This displacement interval corresponds to the 
vibration frequency of bromme. When polyatomic 
molecules are mixed with carbon disulphide, an 
array of di bands is found, analogous to a 
vibrational spectrum spread around the main 
carbon disulphide band at 1,510 cm.-. Thus we 
may nob y detect collision complexes but also 
determine the low frequencies of a heavy molecule 
in & more convenient spectral region. H. L. Welsh 
(University of Toronto) described further work on 
the ‘forbidden’ infra-red bands of carbon dioxide and 
hydrogen in the liquid and solid states. At low 
temperatures these bands assume & more complex 
pattern in consequence of mtermolecular inter- 
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actions and speciflo properties of the crystalline 
solida, and combination transitions of hydrogen- 
deaterium molecular complexes have also been 
observed. 

The interpretation of vibrational band intensities, 
which are as significant as the frequencies, has pro- 
greased rapidly. These intensities are controlled 
the polar characteristics of the vibrations 
and therefore lead to deductions about bond 
pro and the electronic structure of the whole 

Since, moreover, the creation d 

molecular vibration of centres of residual 

charge may be a prelude to reactivity, egli 
band intensities may be correlated with the latter. 
True integrated absorption band intensities, as 
opposed to their ‘apparent’ values or the ‘apparent’ 
extinction coefficiente, can now be determined with 
fair accuracy. Use of these data is limited, however, 
by uncertainties in the molecular force flelds and by 
ambiguities which arise in part since the square root 
of the intensity has an indeterminate sign. One 
possible way out is to study a set of isotopic molecules 

where for a given vibration-type the derivative o 
electric moment with respect to a symmetry co- 
ordinate should be constant. B. L. Crawford (Univer- 
sity of Minnesota) described such work on ethylene 
and the deutero-ethylenes, and on the methyl halides, 
D. F. Hornig (Brown University) on methyl cyanide 
and the cyanogen halides, and D. H. Whiffen 
(University of Birmingham) on benzene. It is note- 
worthy that in some of these structures, carbon- 


carbon bonds are found to have famly large dipole 


momenta. 

8. Silverman (JoHns Hopkins University) has 
determined the integrated band intensities of hydro- 
gen halides and carbon monoxide from measurements 
on individual rotation lines, and has analysed the 
resulta in terms of & new more detailed theory which 
assumes a more general expression for the variation 
of dipole moment with bond-length and which also 
considers vibration—rotation interaction. Theoretical 
work on the band intensities of hydrogen halides was 
also discussed by 8. Penner (California Institute of 
Technology, Pasadena). 

The function expressing variation of a bond 
a ie ee ee 
has assumed greater interest einoe it is now realized 
that most vibrations involve considerable electrical 
anharmonicity, expressed by the quadratic and higher 
terain E ail lite Gntermnines the overting ODE 
more than mechanical H. W. Emp. 
son and D. W. Russell (Physical Ohemistry Labor 
atory, Oxford) described work on tbe bands va and 
2v of a selected series of complex organic molecules 

amines, 


with variations of ionic character in the different 
kinds of NH bond. 

Attempts have been made to correlate the variation 
Se ey cee eee Hid re 
series of molecules with ity. L. J. 
Bellamy (Waltham Abbey) discussed further examples 
of substituted benzenes in which a relation exista 
between a icular vibration frequency and the 
Hammett o- for the substituent. Such 


variations are often small. Any inductive or meso- 
meric affects will be similarly reflected in the bond 
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properties, and the consequential variation of 
Fides may, bo nore ounced than the 

shifts. Thus, H. . Thompson showed 
that for the C=N bond vibra&ion in 
benzonitriles there is a proportionality between log 
(intensity) and a over a wide range, and similar 
correlations between the imtensity and several 
reaction constants. A striking difference of intensity 
of vax in the solvent carbon tetrachloride or chloro- 
form was noticed in cases where hydrogen bonding 
of chloroform to the solute could occur favourably, 
which the need for care where ee 
tative anal is being carried out m 
us en. The intensities ee Meee 
vibration bands in um-amine om plexen HATE 
also been co with electronic structure by 
L. A. Duncanson (Imperial Chemical Industries, Ltd., 
Welwyn) ; and G. Higgms (British Rubber Producers’ 
Research Association, Welwyn) described how infra- 
red studies of the association ilibria between 
organio hydroperoxides, phenols or aloohols with 
dialkyl sulphoxides may be used to estimate the 
dissociation constants of weak acids. 

Higher resolving-power in the mfra-red, obtained 
with better detectors and gratings, is being used to 
obtain further details of molecular dynamice. Fermi 
resonance between vibrational levels often leads to 
anomalous values in the coefficients a, relating the 
rotational constants in different vibrational states, 
and also in the centrifugal stretching-constanta Dy. 
More accurate values can also be obtained for the 
Coriolis coupling factors 7, <s and I-doubling coefficients 

in degenerate vibrational levela. Buch work on carbon 
diano, niona Grile Grid silana was dasorbad By 
H. H. Nielen (Ohio State Univermty), on some 
hydrides of the fourth-group elemente by M. Kent 
Wilson 5 College, London), and on acetylene, 
methyl acetylene, h i and their 
deuterium gnalogues by H. W. Thompeon. A further 
of the bond-lengiths in acetylene seems 
necessary. W. F. Edgell (Purdue University) ex- 
plained a new method whereby the measurement 
of vibrational band contours promises to yield values 
for the molecular rotational constanta. 

Many pepers were oonoerned with general infra- 
red developments and vibrational analysis. L. Genzel 
(University of Frankfurt) described a new grating 
spectrometer for use to 1,0004, using a high-pressure 
mercury aro as source with suitable filters. R. C. 
Lord tte Institute of Technology) and 
his have found from the spectra of oyclo- 
butane and cyclopropane and of their deutero 
analogues that the former appears to contain 4 
puckered ring, and in the latter fæ = 1524 A. R. 


alkyl bromides in the liquid and solid phases. 
In the solids, rotational isomerism is excluded, and 
by considering the whole series a reasonable assign- 
ment of the carbon-chain vibrations can be made. 
B. F. D. Orr (Chester Beatty Reeearch Institute, 
London) has found that in trans gtilbenee, although 
the integrated intenaty of the nonplanar —O—H 
deformation is unaffected by oriko substituents, the 
bend-width and peak extinction coefficients are much 


guanidinium ion, C(NH,)+,, 
in crystals and solid films, and data relevant to the 
study of ureas and amides. Mlle. M. L. Josien 
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(University of Bordeaux) and colleagues have 
measured voo in ketones and in quinones of mono- 
and poly-nuolear aromatics, while N. Fuson (Fisk 
University) haa studied substituted benranthreoenes 
of carcinogenio interest. The designment of OH- 
vibrations in enolized diketones and ketonic alokai 
has been explored by D. Hadzi (University of 
Ljubljana) and by C. Duculot (University of Paris), 
and W. Littke (University of Freiburg) has studied 
the dimerization of nitroso compounds. 

A packed seton OF ihe disatitig: on the infra-red 
spectra of amides, tides and polymers, served to 
emphasize the diffi ditüoul stage ich this work has 
reached, and the hazards Ks ing spectra with 
polarized radiation. G. B. B. M. Sutherland (Univer- 
sity of Michigan) suggested that analysis in terms of 

group frequencies can only provide a partial inter- 
dotation: With orystallme polymers, in which a 
structural unit is visualized in the unit oell, appro- 
priately influenced by ita environment, more exact 
selection rules will apply than with liquid or &mor- 
phous polymers. He illustrated this argument by 
reference to palyethylens, ice end other substances. 
From results with ae of naphthalene, iodoform 
and thiourea, R. M. -Hexter (Carnell University) 
claimed to verify a poinb made several years ago, 
but not sufficiently appreciated, that transition 
moments of vibrations are often not parallel or per- 
pendicular to bond directions ; and he suggested that 
if dichroic ratios are to be correctly determined the 
complete anisotropy must be measured. A. Elliott 
(Courtaulds, Ltd.) has found that with orystala of 
acetanilide the transition moment of the carbonyl 
group is inclined to the bond direction. 

E. K. Blout (Polaroid Oorporation) observed that, 


whereas lower members of a series of polybenzyl - 


glutamates have vo = 1,628 om.-1, the 
members have vg) = 1,655 am.-!, in Ine with B- and 
a-oonflgurations of Ht polypeptides ; and he suggested 
that some us discrepancies between different 
rusa dm might arise from degradation of polymers 
the oastmg of films from solvente. H. A. 
ES R G. J. Miller (Plastica Division, Imperial 
Chemical Industries, Ltd.) proposed a method for 
the ous content of 
polymers such as polyethylene or polyethylene tere- 
phthalate, based only upon the broad bands of the 
hous form which are associated with. the 
multiplicity of rotational isomers ; J. Mann and J. 
Marrinan (British Rayon Research Association) 
showed how the hydroxyl group bands in different 
crystalline forms of cellulose can be used to charac- 
teriro the latter; the old problem of the ‘amide 
group’ bands in the gaseous, liquid and crystalline 
state was reconsidered by 8. Mixushima i p 

of Tokyo) and by M. Davies (Aberystwyth) ; 
D. 8. Barmby (Wool Industries a 
Leeds) outlined the effect on key bands of nylon when 
1t is dissolved im antimony trichloride—a possible 

start to the study of the swelling of polymers. 

As regards theoretical aspecte, C. A. Coulson 
(Mathematical Institute, Oxford) showed how data 
on the lengths of carbon-carbon bands can now be 
systematired in terms of speciflo types of hybridiza- 
pedi and h: jugation. J. W. Linnett (Inorganic 

oratory, Oxford), in reviewing possible 
eee cera aasessing molecular force fields, suggested 
that more use might be made of isotopic effects other 
than with hydrogen—deuterium, and that the Coriolis 
factors t4 and centrifugal stretching constants Dt 
mentioned previously may also be useful. New 
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methods were outlined b r P. W. Higgs (Mathematical 
Physics Department, ) for calculating the 
vibration frequencies of complex molecules, and by 
H. Gunthard (Federal Technical Institute, Zuricl.) 
for obteining relations between the intensities of 
bands of isotopic molecules, while G. Amat (P.O.B., 
Paris) conmdered the effecta of Fermi resonance upon 
molecular rotetional and vibrational energy-levels in 
detail P. Tuomikowski (University of Helsinki) 
described. comperative studies of Fermi resonance for 
a gi molecule in different states of aggregation. 
haran of coloured substances, using red 
red radiation as the exoiting source, 
were described by H. Stemmreich (University of S&o 
Paulo); discharge lampe of helium, rubidium or 
omeium were used, and the substances: studied in- 
cluded bromine, iodine chloride, iodoform and poly- 
halide ions, Raman of gases with high 
resolution, using i-refleaxion oells and high- 
current water-cooled meroury arcs, is ad i 
rapidly, and H. L. Welsh (University of Toronto) 
gave new date on vibration-rotetion bands of a 
number of simple hydrocarbons. This method not 
only provides information about certain bands not 
obtainable in the infra-red, but also the confusing in- 
fluenoe of ‘hot’ bands is sometumes minimized. Several 
speakers discussed Raman spectra of crystals and 
complex ions, and on the basis of intensities of 
Raman bands in homolo series of ketones, esters 
and nitro compounds G. Michel (University of Liège) 
that rules can be seb up for analysis and 
structural diagnosis. D. A. Long (Physical Chemistry 
Laboratory, Oxford) discussed the more fundamental 
relationships between Raman band intensities and 
band polarizabilities, with special reference to tetra- 
halides and related structures. Progress here runs 
parallel to that already mentioned in which infra-red 
band intensities are being correlated with bond polar 


properties. 

W. C. Price (King’s College, London), B. Vodar 
(Bellevue, Paris) and A. D. Waleh (University of 
Leeds) discussed technical advances in the vacuum 
ultra-violet and the correlation of absorption spectra 
with molecular ionization potentials. Improved 
emission sources and continuous photoelectric record- 
ing should lead to further progress in this fleld. H. 
Sehüler (Heohingen) has obtained evidence for the 
ultra-violet emiasion spectra of benzyl and benral 
radicals produced im the positive column of a glow 
discharge in vapours of certain benzene derivatives— 
an experimental method which may provide many 
data on the emission spectra of polyatomic molecules. 
The absorption spectra of such radicals have also 
been measured by G. Porter (Britiah Rayon Research 
Association) after ‘trapping’ radicals formed by flash 
fae ee in a rigid medium where they persist for 

periods in metastable equilibrium. This trick 
x retaining simple polyatomic radicals in solid 
mairioes was also described by G. Pimentel (Univer- 
sity of California). The use of crystals of aromatic 
compounds ab very low temperatures has also enabled 
P. Peateil (Sorbonne, Paris) to obtain sharper fluor- 
escence spectra (T — S) and to determine many 
molecular vibrational levels. Other ultra-violet 
studies included the exciton in inorganic 
crystals at low temperature (B. Nikitme, University 
of Stras ); the effect of substituents on the 
spectra of diphenyls and benrophenones (G. H. 
Beaven, National Institute for Medical Research, 
Mil Hill and R. F. Rekker, Free Univermty, of . 
Amsterdam); the spectra of benximinaroles and 
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thiophenes; and many new of diatomic 
oxides, halides and diatomic ions which extend 
general theories of molecular structures further. 
E. O. Longuet-Higgins (Chemistry Laboratory, Cem- 
bridge) analysed theoretically the electron states of 
a com system in relation to those of its oon- 
situent parts and showed how some general ideas. 
about electron transfer configurations oan be used in 
this connexion. R. S. Mulliken (University of 
Ohioago) and O. J. Timmons (University of Notting- 
ham) discussed charge transfer and charge resonance 

and the correlation of spectra with inter- 
molecular complex formation. 

H. W. THompson 


PROGRESS IN RADIOBIOLOGY 
CONFERENCE AT CAMBRIDGE 


August 15, radiobiologists met in Cambridge 

for the third annual conference to discuss pro- 
grees in their fleld. The three-day meeting, under 
the of Sir Ernest Rock-Carling, was 
organized by Prof. J. 8. Mitchell and his staff. Some 
250 scientista, from sixteen countries incl the 
U.8.8.R., enjoyed the hospitality of our Oambridge 
Hoe: uer ponen vero diee. o eT of 


large 

aa a ehh a Ana taning or tha biologioal 

effecta of radiation must rest. 
Biological legions due to ionizing radiations must 
originate in the process of on of primary 
. Our current picture of particle track, 
and relevant knowledge of the nature of the chemical 
intermediates, were by Prof. F. 8. Damton 
in an introductory lecture. A number of metabolic 
(ee ee der a 
the appearance of damage in the organism, and 
some papers dealt with such effecta. In the bacterium 
Achromobacter fischeri, the enxymatically controlled 
luminescence decreases exposure to X-rays 
cuo cn ceu air woe Both decrease and 
mocrease follow an exponential time relationship 
(O. Hug and I. Wolf). Cages pidan Ee 
lower sensitivity to X-rays at low temperatures when 
in the dry state or in solution, or when in 
the intact ocell, suggesting some common physico- 
chemical mechanism of inactivation (H. Pauly and 


B. Rajewsky). It appears, however, that m the 
etiology of the o of rabbit lens caused by 
X-rays, changes in the lens are secondary 


to cellular damage in the dividing cells of the lens 
epithelium (A. Pirie). 

The genetic effects of radiation took a prominent 
place in the discussions. Nucleic acids appear to be 
the main carriers of hereditary factors, and some 
insight mto the action of radiations of rediation 
material may be expected from the study of 
effecta on them and their metabolism. Some questions 
diced re Wa fiere oF nica eles ett ad a. 
RSP ioe cpa ah compe ice logs rane 
and A. Fioq), the inhibition of deoxyribonucleic acid 
(DNA) synthesis by X-rays in the early stages of 
regeneration of rat liver (L. K. Mee), and the interest- 
ing resulta obtained in the irradiation of dry 
tions of herring sperm deoxyribonucleic aci . A. 
Alevandek and E A. Rayi. The itivity of 
female germ cells of mice to the induction by X-rays 
of dominant lethal mutations is some seventy times 
greater at first meiotio metaphase than at a stage 
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seven hours earlier (L. B. Russell and W. L. Russell). 
Ree E E with ultra-violet light, 
to the nucleus is tively and quantita- 
i ea is damaas (i C. von 
surprising result was 
aletin of Drosophila 
ee ee . for about five years. 
Its genetic fitness was only 1-5 cent lower than. 
that of an unirradiated poptlatinn, despite an 
accumulated doge of 250,000 r. (B. Wallace). We are 
not justified, however, in extrapolating fram insects 
to mammals on the basis of these data (W. L. Rusvell). 
Bacteria and bacteriophage have been used as a 
gitiplified modol for tho weads of genetic changes in 
populations (H. Maroovitoh). 

Since certain chemicals and X-rays cause similer 
biological damage, it is of interesb to study the 
mechanisms by which those lesions arise. A whole- 
body dose of 100 r. of X-rays, or 1 mgm. per kgm. of 
nitrogen mustard, produce the same damage in]rat 
lymph nodes; but the treatments have dissimilar 
actions since they are not interchangeable (C. Biagini). 
N,N-diohlorethyl-p-amino-phenyl-butyrio acid causes 
mainly lymphoid, whereas ‘Myleran’ causes mainly 
myeloid effects in rat bone marrow. The effect of 
X-rays oan be reproduced almost exactly by applying 
both chemicals at once, suggesting two separate 

physiological pae yB for the developing X-ray 
damage (L. A. D. A. G. Galton. L: D. Leniertan 
and M. Till). 

Factors influenoing the radiosensitivity of biological 
systems were discussed in almost every seasion. It 
has been known for some time that radiation effects 
are usually greater in the preoa 
of free oxygen. Tails y mice were used to 
demonstrate this with X- and neutron-irradiation 
(P. Howard-Flanders; E. A. Wright). The rapid 
autoxidation of cysteine in aqueous solutions suggests 
that a number of protective affects ascribed to this 
compound could be accounted for by anoxia (L. H. 
Gray). Cysteine and cysteamine have a stimulating 
effect on the oxygen consumption of liver slices. 
Their effect may therefore be due to & 
reduction in the amount of free oxygen in some organs 
(D. W. van Bekkum). Chemical protection and 
anoxia do not, however, always seam to act along 
identical pathways (R. W. Brauer, J. S. Krebs and 
R. Pessotti; J. Maisin, P. Maldagne, A. Dunjio and 
H. Maisin) Further, cysteine and react. 
with the gulphhydryl group of proteins and might thus 
peones te prods Eldjarn and A. Pibl; R. 


"The icono is gad von radial ty wing as 
explained in terms of the relative efficiencies of 
oxidizing and reducing radicals in reacting with 
organic molecules, although the state of oxidation. 
of the socepior substances is of importance (A. J- 
Swallow; M. Ebert and A. H ; H. Laser). 

The radiosensitivity of barley seeds and of starcl 
depends on humidity, and is at a minimum at 20 per 
cent. It was that the cause is physioo- 
chemical rather than physiological (L. Ehrenberg). 
The production of chromosome aberrations in Viona, 
faba roots by 8-ethoxyoeffeine or X-rays is sensitive 
to oxygen, but adenosine triphosphate appears to be 
involved only m the case of the caffeine (B. A. Kihl- 
man). Other work on Visis indicates that inhibition. 
of oxidative phosphorylation interferes with the 
rejoining of broken chromosomes (8. Wolff). 

It is well established that shielding of hamo 


tissue, or implantation of such tissue after i tion, 
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greatly improves the recovery of animals from acute 
radiation injury. It seems likely that the implanted 
cells are fully effective only if nob destroyed by tissue 
antibodies (D. M. H. Barnes and J. F. Loutit). m 
d M Un e did 
hemopoio i tho host evon after a dows 
of 10,000 r. (E. Betz, G. Booz and J. Firket), and 
the spleen of an irradiated animal recovers more 
quickly if part of ita bono marrow in shielded (8. HL 
Belcher, E. B. Harris and L. F. 

The i 


ee Dr ee E given in two 


proportional 
pric pe dee (G. Sohnbert, 
free strain, protected by 


months 
ankylosing aay ec Ba 
five- to-ten-told increase in the rate of deaths from 
leukemia (W. M. Court-Brown). 

For those who attended the conferences 
(Aarhus, 1953, Lidge, 1054), several points of in- 
creased emphasis became t ab this meeting. 
They induded more widely based inquiries into the 

bibere Ae a at ie the long. 
term carainogenio effects of radiation, and the search 
for biochemical links in the developing radiation- 
induced lesion. M. Ennert 
A Hees 


NEW NATURE RESERVES IN 


GREAT BRITAIN 


HE Nature Conservancy has announced the 
establishment of flve new nature three 


reserves, 
in England and two in Scotland, as follows: Roudsea : 


o Me ee 

Bands) ; W. Mos, Cheshire (three and a half 
miles south of Crewe); North Fen, Lancashire (two 
miles west of Windermere);  Hermanees, Unst, 
Shetland; and Noes, Shetland. The Oonservancy 
has also announced the addition of areas to the 
following two existing reserves :- Castor Hanglands, 
Northants (four and a half miles north-west of Peter- 
bordugh); and Kingley Vale, Sussex (four miles 
north-west of Chichester). 

Roudsea Wood is one of the most varied woodlands 
in the British Isles, with a rich flora and fauna and 
many different types of vegetation. It lies in the south 
of the Lake District and is the first nature reserve 
to be declared within an English national park. The 
reserve, which has been formed by agreement with 
the owner, Mr. R. E. O. Cavendish, covers an area of 
. 287 acres and is about ten miles weet of the Con- 


interesting 
ash on its flanks with & luxuriant ground flore, 
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other hand, is a typical Lake District alate oak-wood 
which haa, in part, been oo ioed for charcoal produc- 
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are & 
wealth of aloe, alder, birch and other shrubs, and a 


SONNO Eug groa great variety of insect and bird life. 
On tie sea ward side, Roudsea Wood down into 
the Morecambe Bay salt-marshes, this being one of 
the few where the transition from salt-marsh 
to oan be studied. On the landward side 
Hie the Holker mosses, and the transition from the 
vegetation of peat to that of limestone and slate is 
also of very biological interest. In addition to 


have already begun their investigations, and applica- 
tions for permita to visit the reserve for research or 
collecting should be made to the Oonserv- 
anoy’a regional ater ab Merlewood. 
Wy ury Moss in South Oheehire is an 
ri cer r ‘Schwingmoor’, a type of not 
ore described in Britain. It has been fi ine 
steep-sided kettle-hole in sandy, glacial material, 
the sides of which àre cultivated and used for graxing. 
Only part of the land has been declared & reserve, and 


:ib is hoped to extend the area in the future. Ab the 


centre of the bog there is only a thin crust of 
num peat 6-10 ft. floating on water, but at the 


margin deposite of sphagnum and fen peat have 
accumulated ‘to form a solid organic layer over the 


trees, mainly birch and scots pine, are spreading. 
THe reserve will be ysed solely for scientific 

and permission to visit it can only be obtained through 
the Conservancy’s officer at Merlewood. 

The main interest.of North Fen is that rb shows the 
vegetational succession characteristic of the climatic 
conditions found in north-western England—open 
water, rich in mineral salte, to fen-carr and bog. It 
ia mainly woodland and is only just beginning to 
show signs of sphagnum bog development, in contrast 
to the nearby Blelham reserve, where there is 
very little left of the original woodland. The reserve 
lies on the north side of Esthwaite Water in the Lake 
District National Park and is bemg established under 
& lease from the National Trust. The vegetational 


carr A by closed cerr 
‘Balix airocinerea Some modification 
Wines A T en 
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and eastern flanks of the fen as the result of a differ- 
ence in the rate of inorganio silting. It appears that, 
in north-west England, fen communities are only 
developed where substantial inorganic sedimentation 
occurs. Such communities are of a purely transitional 
nature, eventually giving way to bog as the organic/ 

ratio of the substrate increases. Access 
to reserve will not be restricted, but to collect 


specimens permission 
ee E 

M Flugga and the Outstack, the northernmost 
of all the British Isles, are included in the new nature 
reserve of Hermaness, which is closer to the north 
pole than the southern tip of Greenland. Hermaness 
itself ia a peninsula on the north-west of the Island of 
Unst, Shetland, and carries rough moorland with 
blanket bog on gneiss; there are many lochans and 
several miles of high sea-cliffs. The size of the reserve 
is 1,071 acres, all but 81 being on the mainland. 
The scientific interest of the reserve is mainly ornitho- 
logical, in particular as an important breeding-station 
of the great skua, a bird with & very restricted distri- 


bution in the northern hemisphere but also breeding in . 


the Antarctic. An ancestor of the present proprietor, 
Lieut. -Colonel Laurence Edmonston, was responsible 
for the great akuas on Hermaneas: in 
1850 there were only two pairs; by 1890 there 
were not more than nine pairs; later the increase 
there and elsewhere was rapid ; and to-day there are 
about five hundred pairs nesting on the reserve. In 
addition, the species has to other perta of 
Shetland and to the Orkney Isles. Besides great 
skuas, numbers of arctic skuas, red-throated divers, 
eider duck and arctic terns breed on the peninsula. 
The sea-cliffs contain an expending gannetry and 
also colonies of guillemote, razorbills, kittiwakes, 
puffins, storm and other birds. There is a 
watoher’s hut on the slopes of Hermaness Hill. The 
Royal Society for the Protection of Birds will continue 
sae iar as befare. 

ith ite great cliffs, Noss is one of the most 


spectacular islands in . Divided from the 
mainland of Shetland by the island of Breesmay, 


Noss Head rises to 592 ft., and the uninhabited island 
extends to 774 acres, mamly of rough moorland. 
On the cliffs there are many nesting gannete, guille- 


there. Geologically, Noss 
exhibits striking erosion in sandstone and 
the Old Red Sandstone age. The Royal 
the Protection of Birds will continue to provide-a 
warden, as before. 

The Castor ds nature reserve was declared 
by the Nature Conservancy in June last year, and the 
present declaration completes the reserve by bringing 
in an area of 113 acres, under a lease from the 
Forestry Commission—the western ion of Castor 
Hanglands Wood which adjoins rth Heath. 
The woodland fringe now added completes a series of 
M ee ee a 
Midlands, few examples of which still remam. The 
grass heath, which is not represented on the other 
Nene reserves, merges into the fringing shrub margin 
of the oak-aah woodland. The whole area has long 
been. known for its rich insect life and particularly for 
butterflies, such as the black hairstreak and the 
chequered akipper. Fox pale cub old cdi e 
support a variety of vegetation. Access to 
this area amd tho Blacklanda past of the reservo i 
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by permit only, obtainable from the Conservancy'a 
regional officer for East Anglia at 6 Upper King 
Street, Norwich. 

The latest addition of a further 17} acres to Kingley 
Vale completes this reserve of y two 
hundred acres which was first declared in 1952. The 
reserve includes a famous natural yew wood, chalk 
grassland on the downland slopes, and an area 
of heath overgrown by scrub on the plateau of Bow 
Hill. The additional area is a well-developed heath 
on the clay soil of the plateau and provides a marked 
contrast to the grassland of the chalk slopes. The 
predominant. ta are heather and other species 
typical of soils, but there are also some chalk 

d species which have deep roots penetrating 
to the underlying chalky soil. Thus the area is of 
particular value for studying the distribution of 
species which are restricted to either calcareous or to 
acid soils. uel ua adir aiios Pu Dan abi 
no restrictions of access, but required to 
collect specimens, application for which “abould be 
made to the Conservancy’s regional officer for the 
south at Furrebrook Research Station, Wareham, 
Dorset. 


THE MEDICAL RESEARCH 
COUNCIL 
REPORT FOR 1953-54 


, | ee for ona of the Medical Research 
v+27 Cmd. 9506. H.MS8.0. . 
Ta. 6d. net) We plea ed (dung resent 


years. The work of the Council’s many establish- 


ments is given only m summary, to er with a list 
of the scientific papers published by the Council's 
mrs worked hee Gian dhe sense DE learn the 
extraordinarily wide range of the Counail's activities ; 
but the main part of the report discusses each year, 
from a broader point of view, same aspect of the 
general trends of medical research. 

This year the report considers, in æ fascinating 
article entitled ‘Modern Trends in Chemotherapy”, 
the remarkable researches which are gradually trans- 
forming our methods of treatment of many serious 
diseases. Not the least interesting of this article 
is its introductory account of the evolution of modern 
methods of research in this fleld and the development 
of the oo-operation between biologiste and bio- 
chemists which has enabled us either to attack 
directly biochemical upon which tbe lives 
and activities of pathogenic organisms depend or, in 
some instances, to reinforce the defensive mechanisms 
of the host, so that the host is enabled to deal more 
effectively with the pathogenic organism that invades 
its body. This phase of tic research 
began with the discovery by Dr. D. D. Woods that 
sulphanilamide derivatives exercise their antibacterial 
affecta by interfering with a metabolite essential to 
the pathogenio organiams concerned, namely, p-amino- 
benzoic acid, the chemical constitution of which 
closely resembles that of sulphanilamide. Sir Paul 
Fildes then supplied the h esis that an effective 
chemotherapeutic agent will be a substance that 
interferes with some easential metabolic reaction of 
mE organiam, and that such a substance 

be sought among compounds biochemically 
wapepal docpdienn Marg md qn qnd 
This Woods—Fildes theory is a special ion of 
the resulta of earlier work by Prof. J. H. Quastel and 
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Dr. Marjorie Stephenson, which showed that enzymic 
reactions are inhibited by compounds chemically 
similar to those in which the enzymes normally 
ptoduce a change. This 1s a good example of the 
way in which academic research may lead to ideas of 
practical importance and of the valuable results that 
may result from the policy consistently followed by 
the Medical Research Council of fostering funda- 
mental researches of a kind that may formi‘the bases 
of advances in practical methods of actually treating 


For details of the remarkable biochemical work 
now being done by the Counoil’s workers, the article 
just mentioned must be consulted. It deals with 
work on factors which influence radiosensitivity, the 
action of biologically active substances on tissue 
cultures, blindness in premature infante, pernicious 
anemia, cortisone m the treatment of ulcerative 
colitis, trends in research in human malnutrition, the 
neurotic in industry, pneumoconiosis, analgesia in 
midwifery and research on the mechanism of virus 
infection. The reader in search of dramatic develop- 
ments will certainly find them here. Dramatic un- 
doubtedly are the resulta achieved by the staff of 
the Strangeways Laboratory at Cambridge. Directed 
by Dr. Honor B. Fell, this Laboratory has been 
quietly developing for many years the tissue-culture 
technique as a tool which has widespread applications. 
The brief account given in this report of same of the 
resulte achieved shows what can be acoomplished by 
te ee Work on the effects of vitamin A on 
chick ectoderm growing in tissue cultures haa, for 
example, not only confirmed that absence or defici- 
ency of vitamin A results in keratinization, but aleo 
it has produced the remarkable result that high 
concentrations of vitamin A can convert growing 
ectoderm into ciliated epithelium secreting mucus 
that is indistinguishable from the normal epithelium 
of the respiratory tract of the chick. It seams, 
therefore, that one of the functions of vitamin A is 
to control the structure and function of certain 
epithelial cells, and the mtact animal seams able to 
pick out of the circulating fluids the level of vitamin 
A needed for ite normal development. Not less 
interesting is the tissue-culture work done on the 
effecta of substances produced by the thyroid gland 
and by masulin. 

Dramatic also is the work outlined in this report 
on the cause of blindnees that developed in the 
United States and in Britain in premature infante. 
This proved to be a result of the action of oxygen 
treatment normally given to these infants. A result 
of this treatment apparently may be that, when a 
premature infant is exposed to high concentrations 
of oxygen for the periods of time formerly con- 
sidered to be necessary, the blood vessels supplymg 
the retina of the eye become constricted and event- 
ually the blood supply to the retina becomes 
obliterated. When the mfant is afterwards returned to 
normal air with leas oxygen in it, the retina demands, 
so to speak, more oxygen, and an overgrowth of 
blood vessels occurs which is so exuberant that 
it resulta in filling the back of the eye with fibrous 
tissue in which the retina is involved, so that all 
power of sight is irretrievably lost. The remedy that 

now been succesefully applied is a drastic 
reduction of the oxygen treatment. 

These two examples of the work recorded in this 
report will suffice to indicate the quality of the 
benefloent work that is being done by the Council. 
As the report iteeif implies, the discoveries which 
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attract public attention and bring great relief of 
suffering to mankind are inevitably based on long 
months of patient and unspectacular labour per- 
formed by many workers who each contribute some- 
thing easential to the final triumphs. AN these 
workers, whatever their status, deserve our gratitude, 
as do, indeed, all those others who work outaide the 
Council" authority but contribute no lees in their 
several ways to the general and continuous progrese 
of medical research. G. LAPAGB 


UNIVERSITIES COUNCIL FOR 
ADULT EDUCATION 


" OHIEVEMENT under difficulty” is the dom- 

inant note in the report of the Univernities 
Council for Adult Education for the yeer 1958-54 
(Universities Council for Adult Education. Report 
on the year 1953-1954. Pp. 28. (Bristol: W. E. 
Salt, Hon. Secretary and Treasurer, 1955)). The 
timely financial assistance given by the Ministry of 
Education enabled extra-mural departments to carry 
on with ther existmg work and even to venture on 
a certain amount of exploratory work. While the 
total number of three-year tutorial classes fell, for 
the first time simce the War, from the previous 
seasion’s total of 1,001 to 974, the number of one-year 
sessional classes, which had fallen slightly in the 
revious session, rose by twenty-three to the record 

of 1,288. Six universities report increases in 
the number of three-year classes and no fewer than 
ten an increase in two of longer courses. 
Moreover, London and Manchester achieved record 
numbers of three-year classes: the London total 
has been climbing steadily for some years and is now 
moore than twice as large as before the War. The 
total number of students has mcreased with the 
number of classes. 

A remarkable feature about the subjecta of study 
is the rise of history to the leading place, with 684 
classes out of the total of 3,904 as against 597 in the 
previous session and 584 in 1951-52. Moat subjects 
show a substantial increase over the figures for the 
previous session, but only history, the sciences and 
the arta have yet recovered the ground lost since 
1951-52. In the case of psychology, there has been 
a continued decline from 294 classes in 1950-51 to 
184 in the session. The number of courses 
in the phymoal and biological sciences increased by 
56 during the year to a total of 434. Taken together, 
they stand fifth in the order of subjecta, while the 
physical sciences alone stand higher than ology, 
religion and government, and very little below 
philosophy. 

A number of interesting courses and experiments 
was undertaken. Sheffield had large audiences for 
courses in '"Iwentieth Century Physics”, ‘Electrons 
in Action”, and various aspects of engineering ; Bristol 
even larger audiences for “Seeing Atome” and "The 
Living Brain"; while London was highest with the 
thousand who attended a course on ''Atomio Energy”. 
London held a rewarding residential course on 
“Embryology” for graduates in biology, and a 
similar ‘refresher’ course conducted by Birmingham, 
as one of an established series, had far-reaching 
resulta. The mam problem in science was the pro- 
vision of courses for arcs 

Interesting i ta have been. carried out 
in the supply of upédial ooume far trade anidiste. 
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AMINO-ACID SEQUENCE OF ALPHA-CORTICOTROPIN 


By Pror. CHOH HAO LI and Ders. IRVING I. 


ILSE DOROTHEA RAACKE, J. 


GESCHWIND, R. DAVID COLE, 


IEUAN HARRIS and JONATHAN S. DIXON 


Hormone Research Laboratory and Department of Blochemistry, University of California, Berkeley 


e a T 


fragmenta isolated 
sartial acid hydrolysates of the 


Action of Pepsin 


Earlier investigations demonstrated that limited 
ligestion with crystallme pepsin effects the cleavage 
of peptides and amino-acids chiefly from the 
J-terminal portion of the molecule. The core 
naterial remaining after peptic ia tage which may 
»9 separated from smaller peptide fragments by 
areoipitation in 25 per cent trichlaroacetio acd 
solution, was shown to possess ACTH activity. 
150 mgm. of a-corticotropin trichloroacetate’* and 
2-4 mgm. of pepsin were dissolved in 
£5 ml. of 0-01 M hydrochloric acid and kept at 87° O. 
far four hours. After the whole digeat had been 
heated to 100° C. for two minutes, it was mixed with 
an equal volume of 50 per cent aqueous trchloro- 
aoetic acid. After the solution had stood for one 
aour at 0° O., ie eee by oentri- 
'ugation. The supernatant fluid was freed of exoees 
michloroacetic, acid by extractions with 
»eroride-free ether, and was then taken to dryness 
oy lyophilization. The dried residue, weighing 
22.6 mgm., was dissolved in 0-1 ml. of water. 
mall aliquot containing about 0-2 mgm. of the 
‘esidue was applied to paper as a spot, and the 
maining solution was applied as a bend (0:5 x 5 
xm.) close to the spot. The chromatogram was 
levalo by the procedure. m the 
+-BuOH/HOAc/H,0 us 1: 5) system of depu 
After bemg dried, the ' chromatogram, whi 


was eluted with 0.3 ml. of 5 
sarbonate. Each eluate was 


lescribed by Porter’; the reaction mixtures were 
widified and fractionated by extraction first with 
ather and then with ethyl acetate. Both fractions 
were submitted to chromatography on paper with 
ert-AmOH/}tso-AmOH/3 per cent NH, (2:1:3) as 
the developing solvent; each of the spots in these 
shroma was cut out and the material was 
3luted with 2 per cent ammonia. The hydrolysate of 


for the usur amino-acids by one-dimensional 


ROH GALT per in the solvent system 
+-Bu0H, OAo/H,0 (4:1:5). The O-terminal 
mss: in some of these peptide fractions were 

i the draco. 


l'ho iovis OPES" were i asp.giu ; 
wp(glu,ala); asp(glu,ala)ser ; guia) f ecr.glu ; 


ser(glu,ala) ; ser(glu,ala,phe) ; glu-ala.phę ; phe(pro, 
leu,giu), and pores ie Earher inveetiga- 
tionsó^1* ghowed that the gingle leucine residue is 
located in the C-terminal portion of the molecule, 
and that two of the three serine residues and one of 
the three phenylalanine residues ooour in the sequence 
ser.byr.ser.met.glu.his.phe . . . at the N-terminus. 
Thus, the following sequence oan be deduced for the 
carboxyl end of a-corticotropin: ... asp.glu-ala.ser. 
glu.&la.phe.pro.leu.glu.phe. 


Action of Trypsin 


50 mgm. of a-corticotropim trichloroacetate and 
0:75 mgm. of trypein were dissolved in 
5 ml. of water and the pH of the solution was adjusted 
to 9-3-9-4 by the dropwise addition of 2 ] cent 
ammonia. The whole solution was then diluted to 
10 ml. with water and kept at 38° for 6 hr. After 


chromato- 
in the first dimension, in the solvent 
system n-BuOH/HOAo/H,O/pyridine (80 : 6 : 24 : 20) 
of Waley and Watson", and then, in the second 
dimension, to zone electrophorems on peper for 6 hr. 
at 11-5 volta per om. in the buffer system +-collidine/ 
HOAc/H,0 at pH 7-0, described by Lookhart and 


digest first to peper chromatography : 
paper electrophoresis with the aforementioned solvent 
systems. The eluate from each xone obtained in the 





acid 
a -soluble peptides 


688 





Electrophoresis 


latter procedure was submitted to dennin 
amino-acid analysia by the DNP-paper methods, 
wall ca io Moped degradation. prooseding from thé 
amino end of the peptide, by a modiflcation!* of the 
method of Edman, Results disalose the occurrence 
of the following peptides in the tryptic digest of 
a-corticotropin : ser.tyr.ser(met,glu,his,phe)arg ; try. 
Rs -valgly.lys; lys.arg; lys.argarg; arg. 

; and vaLtyr pro ala gly gtulaepegtyalty 

ber phe, Dro len 


Action of Chymotrypsin 


50 mgm. of a in trichloroacetate was 
dissolved in 2 ml. of water and mixed with 2 ml. of 
0-2 M ammonium acetate buffer, at pH 8-8, oon- 
taining 0-5 mgm. of crystalline chymotrypem. After 
the mixture had been kept at 88° C. for 4-5 hr., it 
was placed in & boiling water-bath for two mmutes 
to terminate the enzymatio activity. The slight 
Pe ee Oe o 
the olear supernatant liquid was lyophilized. Tho 
digest was then submi to rone resis on 
paper in & y-collidine/HOAc/H,O buffer of pH. 6-718 
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ee eee and argin- 
ine!*, It was fi that band No. 7 


gave the strongest colour reaction 
for these two amino-acids. The 
material in band No. 7 was then 
eluted with 8 per cent ammonia 
and submitted to chromatography 
on paper in the solvent system of 
Partridge’. The material from 
the main spot in the chromat- 
ogram was eluted and examined 
by a modification of the Edman 
procedure (Geschwind, I. I., 
unpublished work). The resulta 
gave evidence for the presence 
of the sequence .. . 





Partial Actd Hydrolysis of 
DNP-a-Corticotropin sed 
The DNP-derivative of a-corti- chymoteypte digest ot ot 
cotropin was prepared on paper 
to the procedure previously de- 
goribed?*, 50 of DNP-a-corticotropin was sus- 
pended in I ml. of 6 M hydrochloric acid ; the - 
sion was sealed in a test-tube and kept at 110? O. for 
5 hr. The separation and identification of DNP-pep- 
tide fragments in the partial acid hydrolysate were 
effected by paper chromatographic procedures similar 


to those employed for se the pene ot 
peptio digestion (vide mp. di dis- 


closed, snisr alia, the peptides pro( tyr) and 
ala{gly, glujasp); the quantitative estimations were 


HORXONA 


Table 1. PAREDES ee hea PETIN AND EARTIAU MIENTO c OGECUOTRONUIGE COMPLETE ÀXINO- 


Tne ot UR in TETEPI ET 


81 32 S4 S 80 B7 





val, tyr) 
.pro.ala giy .gtu(aep,ssp,gtu ala ser g!u,ala, phe, pro,leu.gin, phe) 
ala(gly gtu,asp) 





Epp gy amapag 
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uade visually on the basis of ninhydrin-sprayed 


chromatograms. 

Table 1 summarizes the resulta obtained from 
septic, tryptic, chymotryptic, and partial acid 
cydrolysates of a-oorticotropin. From them, together 


he hormone is established. Since no amino-acid 
equence moonsistent with this formulation was 
moountered, it may be assumed that no appreciable 


. lys.lys . . . has been found, there is 
widenoe to suggest that the linkage ted in 
rvositions 15-16 must exist. ee eee 
rould demand that the... gty.tys... bond (positi 
(4-15) not be split. Consequently, ie Ui 
yaine of peptides 10 and 11, which together with 
septide 8 are found in high yield, cannot represent 
eonttion 14 and hence must oocupy ition 15. It 
thould be noted that the location of amide groups 
n the molecule has not been established. Previous 
tudies'® have shown that a-cortiootropin contains 
wo amide residues. 
Recently, Bell and his co-workers™ reported the 
yvorifloation and structure of f-cortiootropm from 
log pituitary glands. Both the ovine and the i 
lormones contain 89 ammo-&oids, the only difference 
xing the occurrence of one leas serine and one more 
euoine in B-oorticotropin ; thia difference is accounted 
or by the... alaser... sequence (positions 31-32) 
n the sheep hormone in place of a . . . leuala . 


equenoe in the porcine B-corticotropin. The only 
moertainty reported in structure of the pie 
vas in the sequence... al&(gly,glu,aap) . 

sitions 35-28. White and Landmann reported 
he sequence . . in these positions 


- gy -ala.glu.aap . 
n coriicotropin-4, which is also of poroine origin. 
n the ovme hormone, the sequence for these positions, 
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as shown in Table 1, is: . ala.gly.glu.asp. Same 
uncertainty about.the of positions 25—28 
was introduced when peptides 2 and 8 in the tryptic 
digest were re-investigated by the Edman ure. 
However, & single experiment with acid i 
(WOHE-4) favoured the proposed sequence. Further 
investigation is being carried out. 

Complete details will be published elsewhere. - 
Wo wish to with thanks the generous 
support of the National Institutes of Health, the 
United Btetes Publio Health Service (Grant No. 
G 2907), the Albert and Mary Lasker Foundation, 
and Eli Lilly and Compeny, which have aided greatly 

in the present investigation. 
EU Ta le 


J. B., Levy, A. L., and Harris, 
171 (1085). 


TEE Mils papet. ihe MUN EUR TUE ihe MIHI BAIT resitoes 

suggested by and Heal! (ref. 8) are The arrangement 
of amino-and In the Se described according; 
d A mei ). 


I.T 
Oe ade nos a mon, M. Baley, E., and 
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FORMATION OF TUBES BY A SIMPLE ROLLING ACTION: 
A NEW NORMAL-PRESSURE EFFECT 


By M. J. EGAN and A. JOBLING 
Ernest Oppenheimer Laboratory, Department of Collold Sclence, University of Cambridge 


the steel industry, ib is known that, in the 
Mannesmann process!, a red-hot rod of metal 
orms itself into a tube when rolled between rollers. 
Williamson" has: recently described a similar phen- 
menon which he observed in the rolling of a certain 
i&bural Australian olay (‘blue ball clay’) and also 
vith warm ‘Plasticine’. He studied in great detail the 
nicrogtructure of the clay with regard to ita chemical 
onstitution, water content, and particle size, shape 
regc pubis M orientation, and concluded that 
he phenomenon waa specific to the microstructure 
d in particular to the difference in water content 
»etween the inner and outer regions of the specimen. 
Wei has analysed the obeer- 
rations and concludes from his theory of flow that 
he phenomenon should depend only on the macro- 
p 

should be much more general than has hitherto 
«an imagined. It should be observable as an effect 
f normal pressure in materials with the most varied 
ypes of microstructure and be particularly sensitive 


to the amount of elastic recovery present. When 
this amount imates to rero, the plastio deform- 
ation caused by the rolling proceas should generate 
near the axis of the specimen a concentration of 
tensional normal which- suck in the end- 
mee ME ee M 

is could continue under favourable conditions 
until a tube is formed. Teste with elastic recoveries 
progressively increasing from zero to large amounts 
should produce plastic and elastic deformations, and 
the latter should reduce the strength of the tensional 

to zero and beyond this to 

us, in extreme cases, a reversion of the phenomenon 
of tube formation should be observed, as the oom- 
preasions would tend to push out the end-planes of 
the specimen. The early stages of the sucking-in or 
pushing-out should be insensitive to changes in the 
initial shape of the specimen, but the completion of 
a tube by continued rolling should be facilitated by 
the choice of initial dimensions with a length to 
width ratio amaller than unity. - 


ae 


We were interested in testing Wei B 
conclusions, particularly because jt seamed 
that a merely macroscopic theory could predict 
qualitatively all the various widely normal 
eruere T 
effecte'* which occur under torsional 
gece aha Ge tans eee oe dr rae 
described here. Two series of testa were carried out. 
We started the first series by reproducing and 
confirming Williamson’s observations. We rolled 
tubes from warm ‘Plasticine’ and from an aqueous 
Pe eo qu very similar in constitution to his 
ue ball clay’. Both materials had a macroscopic 
consistency which was putty-like and plastic, with 
no apparent elastic recovery. We then prepared a 
series of materials of similar macroscopic consistency 
but with widely differing microscopic structures by 
-stirring liquids into aggregates of solid particles to a 
solid concentration of about 75 per cent (though this 
was not very critical) The rolling of flat-ended 
cylindrical i with & length to diameter ratio 
of about 0-5 produced tubes in every material of this 
series irrespective of the nature of the liquid 
(water, paraffin oil, or silicone oil) or whether the 
solid werð coarse or fine, crystalline or 
am oug, in the shape of plates (graphite), needles 
(asbestos), or spheres (starch). The effect of varying 
the dimensions of the 
in cold ‘Plasticine’, from which Williamson failed to 


peu In this material we produoed tubes 
y rolling cylindrical rods with initial 1 [diameter 
ratios equal to or smaller than 0:5, found that 


. the rolling of spheres and cylinders with a ratio equal 
to or larger than 1 (such as were used by William- 
Bon) exhibited in the early stages a drawing-in of the 
ends; but the end cavities did not meet however 
long the rolling continued. 
The appearance of cracks rolling allowed a 
assessment of the pressure distribution to be 
. An accumulation near the axis of tensional 
normal pressures, was indicated by the opening-up of 
radial cracks originating neer the axis and 
in width from the centre outwards (see Fig. 1). The 
effecta of varying the chemical and physical properties 
of the componente were difficult to assees; but, in a 
qualitative way, ib was possible to distinguish two 
3 One type formed tubes by the sucking-in of 
the ends of the cylinder until the concavities met ; 


for example, smooth oontaining m Nujol’ 
oe ee aluminium 
y, cornflour, graphite, icing sugar, 
jeweller’s SEA lyocopodium, po b, 
“Pyrex glam, starch, and talo ; in water: ay, icing 
sugar, lithopone; in silicone oil: graphite, icing 
sugar. The other type formed tubes by the opening- 
up of radial cracks with little or no drawmg-in of the 
ends; for example, fibrous pastes of ‘Nujol’ and 
asbestos or of water and filter-paper pulp. 

In a second series of teste, we investigated materials 
with a macroscopic consistency which was agam 
putty like bub showed ndtinesbloanigdiie oF Eeto 
recovery (as evidenced by bouncing or recovery fram 
stretching) in oontrast to the first group. Some 
extreme cases of such materials are a polytsobutylene 
with a molecular weight of about 20,000, silicone 
bouncing putty, and Reeves’s rubber, all of 
which on rolling produced elongated rods with 
convex ends and thus exhibited the opposite of the 
tube-formmg phenomenon. Testa of the remaining 
materials in this series (Remington ‘Everclean’ 
rubber, and pastes of ‘Plasticme’+rubber solution + 
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Tig. 1. Tabe foritaon and lis en 
materials, The rolled ee a 
AE di uem pum o ba 
u rÀ iylene wi 
molsoular weigh 


telo, and vinyl chloride-acetate copolymer +dioctyl 
phthalate china clay) showed poor reproducibility. 
The same material exhibited in succeasive experiments 
both drawing-in of the ends and the converse effect 
even with no deliberate variation of the i tel 
conditions. An assessment of these results has to bo 
postponed until quantitative data are available under 
carefully controlled conditions of temperature, speed 
and pressure of rolling, eto. 

Fig. 1 illustrates the normal-preasure phenomena 
obeerved in rolling. Tube formation of the two 
types’ ia shown in two materials of the first series of 
testa and the opposite phenomenon in an extreme 
material of the second series. 

These two series of testa do not provide sufficient 
information to decide for or against Weissenberg’s 
theory. However, such indications as have bean 
obtained are consistent with his predictions of an 
accumulation of normal pressures near the axis of 
the specimen, and of a change of the pressures from 
oa i ee OR 
amount of elastic recovery. In any event, the 
application by Weissenberg of the macroscopic point 
of view has revealed the great generality of a new 
sob of normal-pressure phenomena occurring in the 
shearing movement of the rolling process. 

We thank Mr. A. J. Gaskin, of the Commonwealth 
Boientiflo and Industrial Research Organization, 
Melbourne, in whose department Williamson’s experi- 
menta were performed, for bringmg the phenomenon 
to our notice and for his continued interest and 


‘co-operation. We thank also Mr. J. E. Roberta and 


Mr. W. F. O. Pollett for help and advice in the 

experimental investigation, Dr. J. H. Schulman 

for useful discussion about the materials under teat. 

A number of firms and mdividuals have 

provided samples of powders of known size and shape 
[May 10 

1Gaseen, J., Arch. Misenbit?., 127 (1027-28). 

1 Williamson, W. O., Amer. J. Soi., $82, 129 (19054). 

* Wemenberg, K., Bull. Brit. Soc. Rheology, No. 48, 6 (1965). 

acrius K., Proo. 1st Internat. Oongr. Rheology, Holland, 

3 Weissenberg, K., Pros, Rey. Soc, À., 800, 183 (1950). 
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LETTERS TO THE EDITORS 


The Editors do not hold themselves responsible 
for opinions expresesd by their correspondents.: 
No notice ts taken of anonymous communications. 


A Measurement of the Earth’s Magnetic 
Field by Nuclear Induction : 


^ ExrumnnamwT8 have been carried out recently to 
measure the total magnetic fleld in the viamity of 
Jhristchurch, Hants, the free precession tech- 
gs op ariang cepten by ackard and Varian!. 
these experimenta, the protons in a sample of 
water are initially po magnetically at right 
ike ts the Garthie Held, and han ‘che po 
jeld switched off non-adiabatically. The resid 
magnetic vector is free to precesms about the earth’s 
magnetic field F, and in so doing induces a signal 
voltage in & pick-up coil. The J of the 
orecession is simply related to the fleld by the equation 


anf — Ypf, 


where yp i ee ee ee 
m oe M particular site at Christ- 


shareh at 12.80 p.m. on June 80, 1955, was 1,097-22 
».[8., which corresponds to a value for F of 0:46906 + 
0-00001 gauss. 

The frequency was measured in a simple manner 
by beating the input signal with the second harmonic 
of & 1,000 c./a. valve-maintained tuning fork checked 
agamst Rugby and B.B.O. to about l part in 10. 
[he beat pattern was photographed from the cathode- 
‘ay oscilloscope display and, by comparison with a 
srystal-derived 50-o./s. trace, estimated to 1 part in 
300. The beat frequency was 2-784 + 0-005 o./s., 
yenoe the error in precession frequency is only 1 part 
n 4 x 10". Rince the latest available value" of yp is 
86,753 + 0-6 sec.-! gauss, the computed value for 
the total magnetic field is therefore 
imited by this. The value of F ob- 
ained is the time av over the 
observation, about 





For relative measurements, where 
ihe value of yy is not required, differ- 
moes of the order of 1 microgauss 
should be just detectable. 

The experiment recommends iteelf 
‘or ite extreme simplicity. The appar- 
ibus consists of a rugged and port- 
ible nuclear magnetometer head, re- 
quiring no careful orientation in setting 
1p, and standard frequency-measuring 
squipment. Placing the head on 
» selected site and a reading 
‘equires only & few secon 

The experiment does, incidentally, 
wovide a striking means of demon- 
trating the nuclear relaxation times 
T, and T,. 

Full deteila of the method and resulta will be 
‘eported elsewhere. 


Transmission (per cent) 


G. S. Wates 
Jignals Research and Development Establishment 
(Ministry of Supply), 
Ohristchurch, Hants. 
Aug. 4. 


Packard, M., and Varian, R., Phys. Rss., 93, 941 (1064). 
Ramsey, N. F., "Nuclear Moments” (John Wiley, 1083). 
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. Colour of Tellurite Glasses 


THe glass-forming properties of tellurium dioxide, 
and the interesting properties of some tellurite glasses 
described b. Btanworth!. Certain of these 


commercially available tellurium dioxide and were 
coloured, usually slightly, yellow-green. This is m 
contrast to the statement of Berzelius* that clear, 
colourless glasses could be made by fusing the tetra- 
tellurites of barium and the alkali metals. 

It was considered probable that the oolour of 
the glass originated from impurities present in the, 
tellurrum dioxide. phio examination 
showed that the amount of impurity in the glasses 
was vory small, that calcium and strontium were the 
main impurities and that slight traces of aluminium, 
Inagnesium, sodium, iron and gold could be detected. 
Of these it was judged that iron was by far the most 
probable source of the coloration. Chemical analysis 
of some tellurite for iron gave values between 
0-004 and 0-007 per cent for the total iron expressed 
as Fe,0,, m the glasses exhibiting least colour. 

A number of attempts were then rhade to prepare 
& sample of pure TeO, particular referenoe bemg 
paid to the iron content. According to Kothner’, 
tellurium metal may be separated from all impurities, 
except antimony, by repeated distillation under 
reduced preesure. This method was applied by 
distilling tellurium (50 gm.) in a bent quartz tube 
connected to a water-jet pump. Half the tube was 
heated in a small electric , and the middle 
fraction of the distillate was collected at about 650° 
under 20 mm. mercury . This procedure was 
repeated four times. "Tho padio product was converted to 
the oxide TeO,, via the basic nitrate, by the method 
described by Marshall‘, thus effecting a further 
purification. - j 





d, wng 
using purified tellurium oxide 


Glasses of molecular composition BaO.8TeO, 
were melted from ‘Analar’ barium carbonate and 
various samples of TeO,, and it was immediately 
evident that the TeO, purified as above gave glasses 
with much reduced oolour. All the were 
melted for 10 min., in a gold crucible at 900°, and 

were afterwards annealed from 310°. The glasses 
wore round and -boliahed-ko M. aae Be Di 
and the visual transmission curves obtained. The 


692 
curves relating to two glasses, one melted from oom- 


mercial TeO, and the other melted from purified - 


TeO,, are shown in Fig. 1. Chemical analysis of these 
glasses showed that they contained i 
^ 0:004 per cent and ~ 0-001 cent Iron, ex- 
pressed as Fe,O,. Examination of the curves shows 
that with in ing purity of the glas, the ultre- 
violet absorption shifte towards shorter wave- 
lengths. This is consistent with a decrease in pro- 
portion of ferric iron in the glass. Thus, ib is concluded 
that the yellow-green colour of tellurite glasses 
melted from commercial materials is due to traces of 
iron a are that the coloration may be 
greatly dimini by using a purer form of TeO,. 
It should be pointed out that the refractive index 
of the glass of composition BeO.8TeO, is approxim- 
ately 2-1. Thus, there oocure during the transmission 
measurements a loes by reflexion at both surfaces 
amounting to about 24 per cent. This explains, in 
parw way. the: overall qranemiesion: of, the. glasses is 
ow. 


P. L. BAYNTON 


Research Laboratory, 

British Thomeon-Houston Co., Ltd., 

Rugby. 

May 11. 
'Btanworth, J. H., Natwre, 100, 581 (1062); J. Soc, Glas Tesh., 

35, 217 (1952); J. Soc. Glass Teoh, 38, (1984). 

? Berzelrus, J., Ame. Phys. Chem., 88, 577 (1884). 
* Kothner, P., Léebigs Amn., $19, 1 (1901). 
‘Marshal, H., "Inorganio Éyntheees", 8, 143 (MoGraw-HII, 1060). 


A Method of determining Particle Size 
of Powders 


Murs! recently described an apparatus for 
determining the mean diameter of the particles of a 
powder. This method, based on the measurement of the 
capillary pull of the interstitial pores, is not applicable 
in the case of very fine particles, since A, the capillary 
pall, cennosexceed the bercmetic height and h the 
ength of the column of the powder, must be kept 
as short as possible. The present communication 
describes in brief an alternative method (based on 
permeability principles) which is free from this 
limitation. The apparatus is illustrated in Fig. 1. 

By opening the stopcock O, mercury from the 
reservoir R is introduced into the apparatus until 
the bulb Z (about 25 0.0. capacity) ia almost half full. 
The reet of the bulb W is filled with air-free water 
(or any other suitable wetting liquid). The powder 
under examination is closely packed over a plug of 
cotton or any other fibrous material of surface area 
much leas than the powder at the constriction o, in 
the stem of the bulb F (25 c.c. capacity). The bulb 
F, detached from the main apparatus at the ground- 
glam joint, is then connected to a vacuum system 
at the lower end and water (or whatever wetting 
liquid is used) is poured in from above. The air con- 
tamed in the pores of the powder is thereby replaced 
by the wetting liquid. The bulb is then mounted 
on the apparatus as shown in Fig 1. This ensures 
an air-free joint. Sometimes tiny bubbles of air may 
appear at the bottom of the cotton plug on the 
removal of the bulb F from the vacuum system. 

The stopcock D is then clomed and the mercury 
reservoir E is lowered. When the difference in the 
mercury levels in the tubes A and B is about 50 cm. 
the stopcock C is closed and D is opened. Thus a 
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certain amount of preasure deficiency is applied at 
the powder end and the liquid begins to flow through 
it. The level of mercury in the tube A begins to ripe. 
The time (i) taken by the mercury level to rise 
through a given length, say, 5 om., is noted. Applying 
Poiseuille’s B reas m with suitable modifications for 
flow of hquids through porous media!, and taking 
into account the flow under gradually i 
pressure head, as in the present case, the following 
expreasion can be deduced : 


„an l-e oe TARY s 
c cR i 


where r is the mean particle radius, 7 ia the coefficient 
of viscosity of the wetting liquid, R, is the radius of 
the tube A, R is the radius of the tube g, |, is the 
initial and 2 the final difference in the mercury levels 
in the two limbs, and « is the pore space per c.o. of 
the powder. 

The method was tested on several powders, varying 
in mean diameters from 0-015 to 0-0005 mm. Water 
and benzene were used as experimental liquide. The 
resulta obtained with both these liquids were in 
fairly good agreament with one another. The mean 
diameters were also calculated by microscopic counts 
and by Mills’s method wherever it was applicable. 
The values obtained by the various methods were 
found to be of the same order. 

M. L. LAKXHANPAL 


V. D. ANAND 
B. R. Purr 
Chemistry Department, 
Panjab University, 
i , India, 
April 2. 


1 Mills, G. I., Neiere, 181, 313 (1048). 
1 Sallivan, B. R., and H E L., “Ady. Oollold Balance”, 1, 37 
a as Publishers, ine, Wow out OM f $ 
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Growth Spirals in Electrodeposited 
Copper 

Iv was first pointed out by Frank! that tho term- 
ination of screw dislocations in a crystal face would 
produce steps, by the propagation of which crystal 
growth could take place. Such mere would obviate 
the need for two-dimensional nucleation and thus 
allow crystal growth to proceed at considerably lower 
supersaturations than those required to form two- 
dimensional nuclei. Frank predicted that the 
of an isolated dislocation on a cloge- od 
face would allow this to grow ad infinitum in the form 
of an ascending spiral. This prediction was after- 
wards substantiated experimentally by observations 
of orystals grown both from the vapour and from 
solution. The spirals of silicon carbide grown from 
the vapour by Verma’, and those of cadmium iodide 
grown from solution by Forty’ may be quoted as 
examples. 

No observations of spirals grown by .electro- 
deposition seem, however, to have been reported. A 
recent examination of the surface of electrod 
copper has led to the identification of spirals, and 
these must be assumed to have originated in a manner 
similar to that discussed in the previous paragraph. 
The copper was deposited at an average current 
density of 10 m.amp./orn.* on a polyerystalline sheet 
of copper which had been cold-rolled and annealed 
so that a-high proportion of the grams were 
oriented with their (100) planes parallel to the surface 
of the sheet and their [001] directions parallel to the 





— [001] - 
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rolling direction. The cathodes were electropolished 
prior to plating. 

Two types of spiral have been observed : (a) those 
deposited from aqueous N/2 copper sulphate + N/2 
sulphuric acid solution, m which the rate of growth 
appears to have varied with crystallographic direction 
(see Fig. 1); (6) those deposited from neutral aqueous 
N[2 copper sulphate, in which growth was insensitive 
to erystallographio direction (see Fig. 2). 

The conditions under which these spirals grow are 
now the subject of in igation. Plans are in hand 
to produce a continuous photographic record of the 
development of these spirals and of other features of 
crystal growth encountered in electrodeposition. This 
will be done by placing a suitably designed electrolytic 
cell on the stage of a microscope fitted with & reflecting 
objective. Such an objective may easily be corrected 
for the refractive index of the plating solution. 

Since writing this communication, my attention 
has been directed to a photograph of a spiral on 
the surface of electrodeposited wivershidina alloy, 
reproduced in & paper by Raub‘. This spiral is 
visible to the naked eye, but no details are grven of 
the way in which it has been produced. 


H. J. Pick 


Department of Industrial Metallurgy, 


University of Birmingham. 
May 18. 


1 Frank, Y. O., Disc. Farad. Boo , No. 5, 48 (1048) 
x Tenia, A sb a Growth and Dislocations” (Butterworths Sol. 
Forty, A. J., Phil. Afeg., 48, 670 (1052). 

1 Raub, H , Metalloberfidohe, A., 7, 17 (1053). 


Partition Chromatography of 
Synthetic Detergents 


IN the course of a study on the adsorption at 
liquid/solid and liquid/air interfaces, difficulties were 
encountered in identifying small quantities of adsorbed 
detergents and in se ting mixtures of such sub- 
stances containing 1 groups differing in length. 

A convenient method of separation has now been 
developed by means of paper partition chromato- 
graphy. The compounds mainly dealt with were the 
normal sodium alkyl sulphates, the number of carbon 
atoms in the hydrocarbon chain ing from twelve 
to eighteen. However, with minor modifications the 
method was successfully applied to alkyl aryl 
sulphonates, secondary alkyl sulphates, quaternary 
ammonium and pyridinium salta. 

The methods of ing and circular! chromato- 
graphy were employed. tman No. l filter paper 
was imp with a long-chain fatty alcohol, 
usually cetyl alcohol, which acted as stationary 
phase ; this was applied from a 1 per cent ethanolic 
solution. The mobile phase consisted of an aqueous 
ethyl alcohol solution saturated with cetyl alcohol. 
The concentration of this solution varied according 
to the alkyl sulphates to be separated. The chromato- 
gram of the detergent mixture was developed for 
10-24 hr., and the paper dried. It was then immersed 
in 0-5 per cent cupric acetate and sprayed with a 
0-05 per cent solution of rhodamine 6GB. After 
drying, the detergent spots appeared crmson on 
a pink background in daylight, and dark purple 
on a yellow background under ultra-violet light. 
Rr values were determined for various concentrations 
of ethyl alcohol and are shown in Teble 1. 
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Table 1 











No. af carbon atoms in s-alky! group 











By a similar procedure applied to ‘Teepol’, it was 
possible to obtain resolution into six well-defined 
components. It was, however, noceseary to reduce 
the concentration of the mobile ing to the 
high solubility of secondary sulphates in ethyl 
alcohol. Resolution of commercial cetyl pyridinium 
chloride was also achieved by the above method, 
when four distinct compounds were obtained; the 
indicator used for cationic compounds was bromo- 
cresol green. 

Other solvent systems are now being investigated, 
as well as a method for continuously changing the 
composition of the mobile phase, to achieve yet better 
separation and to enable quantitative determinations 
to be made. 

A full &ooount of this work will be i 
eleewhere. I wish to thank Mr. R, E. Wagg for helpful 
discussion and the Director of the British Launderers’ 
Research Association for permission to publish this 
communication. 


F. Faanks 
British Launderers’ Research Association, 
The Laboratories, g 
Hill View Gardens, 


Hendon, N.W.4. ` 
1 Bchwerdtfeger, H, Netwrwiss., 40, 201 (1953). 


Probable Nature of an Artefact in the 
Paper Chro hy of Thyroxine 
caused by Trichlovacetic d 

INTERFERHKOH Of trichloracetio acid with the paper 
chromatography of adrenaline analogues and of 
histamine, using n-butanol /acetic acid/water (4:1: 5), 
has already been reported)’. A similar artefact is 
described below, affecting another compound, thyrox- 
ine, run in a different solvent system, n-butanol/ 
dioxane/2 N ammonia (4:1:5). No effect of this 
nature is mentioned by Gross" in his review on the 
chromatography of thyroid hormones. 

herd and West! have been suocesaful in 
removing trichloracetic acid from aqueous solutions 
before chromatography by treatment with the anion 

resin 'Amberlite [R.A-400’. Nevertheless, 

it was felt that an alternative method might 
usefal in certain cases. Since trichloracetic acid is 
` strong acid, having a pK of 0-7 (Belt), it seamed 
likely that electrolytic deealting would extract 
trichloracetate from aqueous solution, although 
neither Consden, Gordon and Martin’ nor Dents 
indicate whether the procedure is applicable to this 
ion. Consequently, an examination of this question 
was undertaken. 

The thyroxine artefact was first encountered in 

intended to discover whether the pre- 
cipitation of proteins by trichloracetic acid 
could cause iodination of unsaturated plasma 
Bote by radioactive i ic iodide ; the possibility 
observations on the viour of pure substances’. 
A plasma sample, which contained 0-1 mgm. 
heperin/ml., was obtained from & thyrotoxio patient 
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; ; line; Thy., ; T. jodie” 
Original e enden ger ga come carrier 
({00 rg. DD Erin pectin e TES atin Cae 


who had received 10 mo. of radiolodine 48 hr. 
previously. A portion of this plasma (2 ml.) was 
treated with 20 ml. of 10 per cent (w/v) tziohlor- 


tbe 
In extracts 
do 


acetio acid and the precipitated ing washed 
three times with 10 per cant (w/v) triahloracetio acid. 
The precipitate was ded in 5 ml. of water, 
t to pH 4 with 1 N sodium hydroride and 
extracted successively with 15 ml., 10 ml. and 5 ml. 
of water-saturated n-butanol and the extracts com- 
bined. Another 2-ml. portion of plasma was brought 
to pH 4 with 2 N hydroehlorio acid and extracted 
directly. The n-butanol extracts were evaporated 
to dryness on a water-bath at 80° under reduced 
pressure and each residue taken up in 1 ml. of 
n-butanol. For chromatography, 50-ul. samples of 
these extracts were dried, 10 ul. ab a time, on to a 
sheet of Whatman No. 1 paper, 100 ugm. of thyroxine 
being added as carrier to certain of the spots. The 
chromatogram was developed for 18 hr. in n-butanol/ 
dioxane/ammonia using the ing method. The 
radioautograph of Fig. 1 was then prepared by placing 
the chroma in contact with 'Ilfex' double- 
coated X-ray for 48 hr. Distortion of the thyrox- 
ine spot is seen to originate from those extracta 
which contain trichloracetic acid and spreads to 
adjacent runs which contain no trichloracetio acid. 
The efficiency of the electrolytic desalting process 
was tested by noting how the rises Du of 
50 ugm. thyroxifie was affected by 50 ul. of a 3-5 
cent (w/v) trichloracetic acid solution before and r 
electrolysis of the latter for 1 hr. in a commercial 
model ( lied by the Shandon Scientific Co., 
London) of Dent’s* desalter (initial current 0-9 amp.). 
The trichloracetic acid (in five portions) and thyroxme 
solutions were dried se on to each spot and 
the chromatograms were developed for 21 hr. in 
Ea cue eo ase the ascending 
method. Thyroxine was d: by spreying the 
paper with 0:2 per cent (w/v) ninhydrin in water- 
saturated n-butanol and heating it at 90° for § min, 
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Fig. 2 shows that electrolytic desalting causes the 
‘double spot’ artefact to disappear. However, 
trichloracetic acid 1s probably not completely re- 
moved, since spot (O) shows an increase in the Ry 
of thyroxine relative to spot (4). Incomplete 
desalting has bean observed in the case of other ions 
and is treated theoretically by Oonsden, Gordon and 
Martin’. 

There are two possible reasons why trichloracetic 
acid might cause chromatographic artefacts. Either 
loose chemical cormbination might take place between 
it and one or more of the substances being chromato- 
graphedi!, or the acid could interfere with the 
chromatographic solvent system. The form and 

of the artefactes shown in Fig. 1 favour the 
latter e ion. In this connexion it ahould be 
noted that solvent systems containing n-butanol are 
highly sensitive to changes in the degree of saturation 
of the non-aqueous with the aqueous phase*, and it 
= likely that trichloracetic acid, which is strongly 


ic, could cause such to occur. 
diens to thank Dr. H. Miller for p the 
adiresi Pree d. M. Wilson and Dr . R. 
Wood for thair interest in this work, and the Board 
of Governors of the United Sheffield Hospitals for 
J. D. AaLAND 

Department of Pharmacology and Therapeutios, 

Vui Ad 


SeA Roca aaay, 
May 26. 


and West, G. B., Mature, 100, 707 (1968). 


edit.), ‘“Reoant Advances tn Clinics] 
(End. edit., OhurehiTI, London, 19051). 
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‘Decomposition Flame of Methyl 
Nitrite 


Wans a stream of methyl nitrite vapour issuing 
from the mouth of an upright cylindrical glass tube 
about 5 cm. in diameter is ignited it burns in the air 
as a lambent diffusion flame, greyish-yellow in hue. 
At the inner surface of the diffusion flame an orange- 
red rone forms as a cone at the mouth of the tube. 
If the rate of flow is reduoed, this -red inner 
flame peels away from the diffusion flame and slowly 
descends the tube as a flat disk surmounted by a 
fainter, conical afterglow of the same colour, easily 
visible in a darkened room. No oxygen is necessary 
for ita propagation. After it has entered the tube 
it is not affected if the diffusion flame at the mouth 
is extinguished. It is the decomposition flame of 
pure methyl nitrite. 

The decomposition flame is not propagated down- 
wards in tubes with diameters much less than 2 om. 
In wider tubes it may be stabilized at any point by 
adjusting the rate of flow. Its speed, measured in 
tubes of 8-0 and 6-2 cm. diameter, is about 3-0 and 
2-5 am. gec.-! respectively. In the presence of small 
amounts of oxygen or of ammonia, the flame burns more 
readily without any obvious alteration in its nature. 

From the decomposition flame formaldehyde is 
liberated and condenses (as paraformaldehyde) on 
the walls of the tube downstream of the flame. 
Farther from the flame a brown, resinous tar is 
deposited. Nitric oxide is also present and farms, in 
the air above the flame, the familiar brown fumes of 
nitrogen dioxide. In a cylindrical tube of this type, 
the decomposition flame is too famt for convenient 
emission py. An attempt was made to 
maintain seme flame under conditions in which 
the flame would be brighter and thus more suitable 
for spectroscopy by establishing the premixed 
oxygen methyl nitrite flame on a sintered-disk 
burner and then cutting off the oxygen supply. On 
a 2-8-cm. diameter burner it was possible to reduce 
the oxygen/nitrite ratio to only 0-1 mole mole 
and to maintam a flame very closely ling the 

ition flame in a tubular burner. The odour 
of formaldehyde was agam marked and a white 
smoke of paraformaldehyde visible. Absorption 
spectroscopy showed that nitric oxide passed through 
the flame without undergoing complete reduction. 
Relatively little oxidation occurred, and this flame, 
although maintained in part by oxygen, was primarily 
the decomposition flame of methyl nitrite. 

A related phenomenon may be recognized on the 
nitrite side of the oxygen — methyl nitrite diffusion 
flame’. Far from the oxygen supply an orange-red 
zone of flame is formed. Py 
shows that aitrin oxide E iredi on the nitro aide 
of this sone, where the absorption by the nitrite 
begins to fade away, and that it is consumed in the 
zone itself, obviously by reaction with organic break- 
down producta of the nitrite, because ON and NH 
bands are observed in emission. 

Although the thermal decomposition of the simple 
alkyl nitrites has recently been shown to be accom- 
panied by chamiluminescence’, this is a remarkable 


burning liso p Ail 8 cam. sec.-! at atmospheric 
it perhaps the slowest flame known. 
Btoacio’ and to Rice and Rodowaskas", 


decomposition of the alkyl 
tho oral tal docomo 
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ROH,ONO + ROH,O + NO Wes ~ 87 kcal. (1) 


and ends with tho formation of aldehyde, alcohol 
and nitric oxide: 


ROH,ONO + 0-5 ROH,OH + 0-5 ROHO + NO 
AH ~Ok.cal. (2) 


Neither this reaction (2), which is almost thermo- 
neutral, nor any in which there is complete conversion 
to nitric oxide, can account for a decomposition flame. 
For the release of the heat some of the 
nitric oxide must be reduced and nitrous oxide or 
nitrogen formed: ^ 


OH,ONO - 0-5 N,O + 0-5 H,O + CH,O 
(or OO + H,) AH = —80 kcal. (3) 


OH,ONO + 0-25 N, + 0-5 H,O + OH,O 
(or OO + H,) + 0-5'NO AH = —30 kcal (4) 


In praetioe, decomposition may be expected to lie 
between the last three extremes. 
Perme Gray 


Department of Chemical Engmeering, 
University of Oambridge. 
A. R. Hann 
H. G. Wourrarp 
Royal Aircraft Establishment, 
Rooket Propulsion t, 
Weatoott, m ia 
May 17. 
* Gray, P., Hall, A. B., and Wolfhard, H. G., Pros, Roy. Soc., A (in 
press). 


1 Gray, P., Proc. Roy. Soo., A, SIL, 408 (1904). 
*Steacte, H. W. B., “Atom and Free Radial Reactions”, 2nd edit. 
(Reinhold, Mew York, 1054). 


lom and Rodowskas, H. L.. J. Amer. Chem. Soc., W7, 850 


Ethyl e-Fluoroacetoacetate 
AOBTOAGHTIO acid is an im t and wi 
intermediary metabolite, being formed in the oxida- 
tive degradation of fatty acids and of certain amino- 
acids. For comparison with acetoacetic acid, we have 
Ln eem the cam ethyl co-fluoroacetoacetate, 
OOXGH,0000,H,. From a consideration of ite 
structural at ity to 4-fluarobutyrio aoid* and of 
ita Poan interference with the mechaniam of fatty 
acid metabolism, we predicted that it would produce 
toxio symptoms. 
The unequivocal synthesis, outlined below, was 
adapted from a previously described method? : 
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It proved to be toxic to mice (L.D. 50, c. 2-5 mgm./ 
kgm.). Ita pharmacological and. biochemical - 
perties are being examined, Rdrmuy ho reported nt 
a later date. 

Wo cere patel to DIS M K: Morhail 9. C. G. 
Hoskin J. M. Parker for carrying out the toxicity 
assays. Acknow. is made to the Defence 
Research Board of Canada for funds (Contract 
DRB X-24) and for permission to publish this work 
(Report No. SW-5), and to the Research Council of 
Ontario for a scholarship for one of us (R. R. F.). 

R. R. Fraser 
F. L. M. PaTTISON 
Department of Chemistry, 
University of Western Ontario, 
London, Canada. 
March 8. 


1 Pattison, F. L. XL, Intertm Report No. 8 (June 1954). 
* Padádison, F. L. M., Nature, 178, 1199 (10953). 
* Bowman, E. E, and Fordham, W. D., J. Ohem. Soc., 3045 (1963). 


Characterization and Total Recovery of 
the Component Proteins of a 
Deoxyribonucleoprotein 


Raamwr developments suggest that the normal 
nuclei of all somatic cells of an ism contain the 
same tity! and kind! of deo nucleic acid, but 
Thad the dient ool types withel the OARRA ane 
differ* in regard to the proteins associated with deoxy- 
ribonucleic acid : deoxyribonucleic acid appears to be 
specrflo for species and the associated proteins specific 
for oell type. The deoxyribonucleic acid of a species 
has been shown‘ to be multiple with regard to nucleo- 
base ratios and may consists of as many chemical 
individuals as there are genes, while at the same time 
among different species the deoxyribonucleic acid- 
agsociated proteins of similar organs may be similar. 
Classioal genetics postulates that each cell type is, 

its chromosomes, endowed with all the poten- 
tialities of the species, but expresses only those 
potentialities which make up its own specific char- 
acter. If the deoxyribonucleic acids are the physical 
correlate of porch Seager potentialities, the implication 
arises that differentiation may be mediated 
through attachment of cell-specific proteins (histones, 
etc.) to species ifle d io acids. In- 
deed, the h esis that the former function as 
gene conditioners was advanced by Stedman! long 


before the emergence of chemical for the 
multiplicity of de- 
oxyribonueleio 


COOH acid, and has 


FOH,00014- NaOH: O — FOH,0 $ o — N asserted? on the 
OOQ,H. 000 D besis of experi- 

oy O000,H, mental evidence 

—00, for - the cell- 


Ethyl »-fluoroacetoacetate was obtained in 85 per 
cent overall yield as & colourless liquid with an odour 
almost indistingui from that of ethyl aceto- 
acetate (b.p. 78-80? O./[12 mm., and n¥ 1-4180; 
found: O, 48:64; H, 6-26; O,H,O,F requires 
O, 48-64; H, 6-08 per cent). It readily formed a 
2,4-dinitrophenylhydrazone derivative (m.p. 9l- 
91-5°; found: O, 48.71; H, 4-16; N, 17-19. 
0,,H,,0.N,F requires: O, 48.00; H, 3-90; N, 
17-07 per cant). 


type specificity 
` of certain pre- 
parations of deoxyribonucleic acid-associated pro- 
teins f 


In view of these developments, the comprehensive 
chemical characterization of the proteins associated . 
with deoxyribonucleic acid of different tissues (which 
began eighty years ago with the work of Miescher) 
has attained new importance. Along with others, we 
have in recent years been studying the protein 
moiety of calf thymus nucl i We have 
developed a working procedure yields essentially 
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all of the protein associated with the deoxyribonucleic 
acid of calf thymus nucleoprotein, in the form of 
three major fractions. Quantitative recovery is 
shown by the fact that the producta contain all 
the sulphur and none of the phosphorus of the 
thymus nucleoprotein and account for its weight 
after subtraction of deoxyribonucleic acid oorrespond- 
ing to its phosphorus content. 7 
Thymus nucleoprotein is obtained by extraction 
of homogenized fresh calf thymus tissue with water 
at 2° for 24 hr., centrifugation and precipitation in 
0-14 M sodium chloride, followed by several re-pre- 
cipitations. Four successive preparations, made from 
glands obtained at the slaughter house over a one- 
year interval, showed in terms of dry, salt- and lipid- 


free thymus nucleoprotein : phosphorus 4-20 + 0-08. 


per cent and sulphur 0-81 + 0-01 per cent (av. dev.). 
A modified Sevag procedure, applied to the fresh, 
moist thymus nucleoprotein precipitate, and consist- 
ing of a perles of careful extractions and re-extractions 
at pH 11-0 with 1M sodium chloride’, yields 
essentially all of the phosphorus-free protein. Treet- 
ment of this latter protein with hydrochloric acid of 
pH 2-5, combined with high-speed centrifugation, 
separates it into soluble histone and residual protein. 
Theee producta, ly washed and i are 
neutralized and lyophili So far, no means have 
been found for re-dissolvimg the residual protein and 
examining its purity. 
. The histone fraction has been examined by frao- 
tional precipitation and by ultracentrifagal analysis. 
Suoceasive adj t of a histone solution to pH 
10-8, 10-5 and 11-1 yielded three fractions of similar 
size which did not differ significantly from the whole 
histone in their nitrogen/sulphur and nitrogen/ 
tryptophan ratios. Nevertheless, ultracentrifugal 
ysis of the whole histone revealed two major 
components. The faster of the two represents 63 per 
oent of the histone, yields a molecular weight estimate 
of 140,000 and contains methionine and cystine, 
as well as The slower component 
corresponds to 87 per cent of the histone, has a 
molecular weight of 11,000—16,000 and appears to 
contain one molecule of methionine, but no cystine 
or tryptophan. Table 1 gives & condensed summary 
of the preparative and analytical resulta. 











The use of dialysis as a means of separating the 
‘fast? from the ‘slow’ histone appears attractive, 
but is beset with difficulties and problems, Upon 
continuous dialysis of whole protein ar whole histone, 
considerably more nitrogen than that correspond- 


and resemble those of others*, dialysis has not 
been employed in our fractionation. Several other 
&authors^* have recently reported a pair of histone 
fractions of low and high molecular weight, and it 
is noteworthy and ing that two of the procedures 
(Ahlström, Hamer) extensive dialysis. 


NATURE 


697 


Our ‘fast’ and ‘slow’ histones showed sédimentation 
constants of 8°, = 8-40 S and 1:59 S, respectively 
(3-1 per cent in 0-18 M sodium chloride at pH 8:1). 
The constanta reported by others for the slower 
fraction range from 0:9 to 2-0, and for the faster 
one from 8-7 to 80. Because of different experi- 
mental conditions the signifloance of the discrepancies 
is uncertain. In view of the aggregative tendencies 
of histones", the wide range of values reported for the 
‘fast’? fraction, from 8-4 for our preparation to & 
maximum of 30, may reflect increasing degrees of 

tion. 

We wish to thank Dr. Sam Sorof, who has provided 
the ultracentrifugal resulta, and Mr. Joseph J. Kolb, 
who has aided in the analytical work. A detailed 
account will appear elsewhere!?. 

The work has been aided by a research grant 
(No. 1249) from the National Cancer Institute of the 
U.8. Public Health Service, and by an institutional 
research grant of the American Oancer Society. 

E G. Tomus 
B. Baray 
Lankenau Hospital Research Institute, 
and 


Institute for Cancer Research, 
Philadelphia 11, Pa. March 17. . 
1 Botvin, A., Vendrely, B., and Vendrely, O., C.R. Acad. So., Paris, 
836, 1061 (1948). 
1 Obargaf H., Fed. Pros., 10, 654 (1051). 
? ATtraky, A. H, “Harvey Lectures", 48, 08 (1951). 
4 X, Orampton, O. F., and Lipahitz,.R., Netwre, 178, 230 
dea. ^ 
"Ber W., an4 Senne B, RAE Trine: mene 
L] E. J., Mauriizen, O. AL, and Stedman, H, Wetwre, 174, 580 
On 64) 


* Miraky, À. H, and Pollister, å. W., J. Gen. Physiol., 80, 117 (1945) 
! ahistrém, I., Arbis Kemi., Min. Geel, MA, No. 81 (1047). 


, K. V. 
" Bakay, B., Kolb, J. J., and Toennies, G., 
[58, 144 (1985)] 


Is Fusaric Acid a Vivotoxin ? 
Wits fusario acid has been isolated and identified 
from culture filtrates of a number of Fusaria, its 
detection #n vivo in diseased host planta has not yet 


-been achieved in order to establish its vivotoxio 


complicity in wilt diseases!, Recent work of Záhnert 
on the detection and estimation of fuserio acid by 


chromatographic and bioassay techniques suggests 
the 


estimation. Fusario acid detected with brom creeol 
ai pete cleat and ill-defined yellow 
in a blue background, possibly due to the poor 
ionization of the acid. The difficulty was overcome 
by preliminary conversion of fusaric acid into ita 
complex on the filter paper with copper 
and irrigati the complex with exoess 
copper with »-butanol/acetio acid/water (4:1: 5). 
The quantitative estimation of fusario acid has been 
method and will be published shortly ; we have used 
the technique for the detection of fusaric acid $e vico 
in wilted cottan plants. 
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Cotton plants (Karunganni 2, Gossypium arboreum) 
susceptible to Fusarium wilb were grown in pota 
containing 500 gm. of sterilized 
with 10 per oent soil—oat in 
PN Atk. Visible symptoms of wilt were 
ni after ten days. The roota, shoota and loavee 
from wilted planta were collected, washed thoroughly 
with sterile distilled water and the sap squeezed out 
by maceration, and about 0-75 ul. of the clear sap 

on circular filter pa (Whatman No. 1, 
7:4 am.) followed by copper sulphate (4 ugm./0-75 ul.). 
The paper was dried and irrigated with the solvent 
according to the technique reported earlier’. At the 
end of the period of irrigation the papers were dried 
and sprayed with 0:05 pee cant rubeanic acid in 
acetone. The fusario aoid — oopper complex and 
excess copper appeared as sharp green bands and were 
intensifled by exposure to ammonia vapour as 
described elsewhere’. Ry values were computed on 
the microscope. Table 1 gives the E» values of copper 
and the copper — fusaric acid complex in controls and 
in*sape of roota, shoots and leaves of wiltmg cotton 
plants in the three typical solvent mixturee n-butenol/ 
formio acid/water (5: 3-5: 5), n-butanol/acetio acid/ 
water (4:1:5) and n-butanol/acetic acid/water 
(8-5: 1-5: 5), indicating the presence of fusaric acid 
tn vico. Chromatograms of saps of healthy cotton 
plants under similar conditions did not show the 
copper —fusario acid complex bands. The results 
were confirmed with six more solvent mixtures to 
establish conclusively the presence of the toxin 
in vivo. The consistent presence of the complex 
banda in chromatograms of diseased sap in the 
positions corresponding to those of the copper — fusaric 
acid controls in every case would eliminate the - 
sibility of interference by other metabolites which 
might also form complexes with copper. 

Work on the quantitative aspecte with resistant 
and susceptible varieties of cotton is under way and 
will be reported elsewhere. 


um of Fusarium 














We thank Prof. T. 8. Sadasivan and Dr. O. V. 
Subramanian for suggestions, Prof. E. Gaumann 
for a gift of pure fuseric acid and the Government 
of India and the University. of Madras for the award 


of scholarships. 
K. LAKBHMINARAYANAN 
D. SUBRAMANIAN 
University Botany Laboratory, 
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Nerve Endings as Transducers of 
Thermal Stimull in Lower 
Vertebrates 
It is now generally accepted! that the changes in 
impulse frequency in a sensory nerve are the result 
of processes which alter the state of polarization of 
the nerve membrane in the sense organ. In thermo- 
receptors, and especially in those? in which the 
response to cooling is an increase in tho frequency 
of discharge, the mechanism whereby the change 
of temperature can cause a change in membrane 

polarization remains unknown. 

The existence of thia change of polarization is 
suggested by the followmg experiment on the 
ampulle of Lorenzini of Raja. By passing a weak 
mot E between the sensory nerve and the 
outside of the capsule ing the sense o 
it is possible to alter he cen polarization af 
the nerve endings and thereby the frequency of the 
spontaneous discharge (of. ref. 8); the relationship 
between the strength of the applied current and the 


ees Edi eee frequency is linear. If a 
stan i sequence of temperature changes is 
applied while & constant current is passing (Fig. 1), the 
responses to the thermal stimuli are added quantita- 
tively to the responses to the electrical stimuli. The 
thermal response (in terms of the change in the 
number of impulses per second) remains the same 
whatever the level of the spontaneous frequency at 
the start of the oo. This that the 
temperature change 18 acting on the mechanism of the 
repetitive discharge at the same pomt as the electrical 
polarize tion, A similar experiment on the lateralis 
organs of Xenopus laevis is shown in Fig. 2 (the re- 
sponse of the lateralis organs of Xenopus to tempera- 
ture change is similar to that of the ampulle of 


VoL 176 


Lorenzini, although considerably lees sensitive). 
Tyrrell, Taylor and Williams‘ suggest that the 
discharge from the ampulle is due to 


existence of non-isothermal conditions. From 
experiments with $^ situ and isolated preparations, 
it oan be stated that the discharge continues even 
when the whole is at the same tempers- 
ture; the same is true of the spontaneous discharge 
from the lateralis organs of Xenopus. Moreover, in 
both these sense organs the response to temperature 





of showing the effect of a rise 
fall of 3 deg. O. ai four differen’ current (a 
current flows from sense organ to nerve, and an 
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Fig. 2 frequencies in a muliifibre of 


lateraltá of Lenopet laevis showing the effect ariseand ^ 
fallof 6 deg. O. at four different current strengths 


to the spatial 
and Williams. 
R. W. MURRAY 
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Long-term Transplants of Infantile Rat 
Pituitarles cultivated In vitro and 
grafted into the Anterior Eye Chamber 

. of Young Cats 


Ix a ious communication in Nature!, we have 
reported that suoceesfal grafts of the anterior ret 


capsule of adult cats and observed a phenomenon 
which, so far as we know, has not been recorded in 
biological literature. A few days following the trans- 
lantation, ab the site of grafting a ‘tumour’ was 
ormed which when sectioned and stained was found 
to be composed almost exclusively af lymphocytes 
thet had migrated into this region. Remnants of 
the grafted tissue, surrounded by lymphocytes, were 
also present, some in advanced stages of degeneration. 
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Further studies on the tumour tissue revealed a 
gradual process of organization suggesting lymphoid 
tisuo normally scattered al the intestinal tract, 
of a central medulla 


ymphoid tissue was not formed, although the number . 
of transplants waa not sufficient to warrant a definite 
conclusion. It appears that in the oat it is only 
living tissue that is capable of mducing the formation 
of organized lymphoid tiesue at the site of trens- 
plantation, for spruce-wood splinters, knota of silk 
thread, boiled albumen and glass beads when 
placed under the kidney capsule, in repeated experi- 
mente, failed to produce this effect. 

When the types 6f cells in the tissue found at the 
site of lantation of some of the rat pituitaries 
in the eye of the cat were subjected to closer exam- 
ination, it was fi that they were comparable m 
every detail with ‘the medullary portion of the 
lymphoid nodule developed at the site of trans- 
plantation of the rat gonad in the kidney of the cat. 
Henoe we conclude that the graft-induced medullary 
portion of a lymph nodule in the eye of the cat was 
mistaken by-us for the grafted pituitary tissue itself 
(Figs. 2 and S'in our earlier communication). 

We wish to make-it clear, however, that we 
have definite evidence that some of the grafted 
explants of the rat pituitary survived for at least 
two months; the normal transplants did not survive 
(see Fig. 1 in the earlier communication). These 

i hetero- ta, so far as we can tell, 


although intimately bound to the iria tissue of the 
host by fibrous connexions, were not vascularized, 
an observation which is in agreement with the findings 
of Merwin and Hill* on intraspecific grafta of normal 
in mice. Furtber research has been undertaken 


tissue in mice. 
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In the face of evidence presented above, it is clear 
that our suggestion that embryo extract may have a 
protective action upon cultivated tissue following its 
transplantation into hosts belonging to a different 
species, will require further study, especially of the 
ee ee There is no doubt that the 
transplants ioualy cultivated $n vitro behave 
differently Bun mohnal grafta ; establish 
circulation at & much later date than the latter, and, 
as & consequence, they survive longer. 

US P. N. ManxrINOVITOH 
D. V. RADIVOJEVITOH 
“Boris Kidritch” Institute for Nuolear Sciences, 

Poštanski Fah 522, 
Beograd, Yugoslavia. 
g July 8. 

ene hr ia P. N., and Radlvojevitoh, D. V., Mature, 178, 808 
* Mervin, È XL, and HID, H. L., J. Wat, Oencer Inst , 14, Ko. 4, 810 


Colicine K >~ 


Oorrimrwme are substances of unknown nature 
which are elaborated by certain strains of Entero- 
ibacteriaceae and which have the ability to kill other 
strains within this group. At the time of their dis- 
covery some thirty years ago!, it was a that 
colicines bore a similarity to the bacteriophages, yet 
differed in that they could not be transmitted by 
serial passage. In recent years considerable attention 
tee ee C nie 
relationship and because of & interest in the 
bacteriophages themselves. The brilliant investiga- 
tione of Frederioq have revealed that there are many 
different colicines; some seventeen specific types 
have thus far been described*. Furthermore, these 
agents are now known to be elaborated by micro- 
organisme other than those of the enteric group. 
Because of this, the name ‘bacteriooines’ has been 
suggested to designate them‘. 

The similarities between phages and oolicines are 
striking. Thus, Frederiog* -has demonstrated that 
colicine-susceptible micro-organiams yield resistant 
variants which are also resistant to certain phages, 
those chemical and physical agents which induce the 
release of phage from lysogenic bacilli can, in certain 
instances, also bring about liberation of colicine from 
colicin io micro-organisms’. Because of these 
sealing inside relationships, the implication 
has been made that colicines might be precursors 
phages’. If this be true, one would expect these 
agents to bear some immunological relat ip to 
one another. Yet ib has not been poesible to , 
in the case of colicome KX, that biological activity can 
be neutralized by an antiserum to the colidysentery 

T8, the virus to which this colicine is presum- 
ably related’. The affirmations which have appeared 
from time to time concerning the protein-like nature 
of oolicineab5* are in reality not fully substantiated. 
These substances have never been isolated in purified 
form and hence their chemical status remains obscure. 

Several years ago an attempt was initiated in this 
laboratory to isolate and characterize colicine K, to 
study ita chemical and immunological ies and. 
to relate these to phage T6. The following is an 
account of the present state of this investigation. 

A strain of E. coli producing oolicine K desi 
as K 235 waa kindly supplied by Dr. Pierre ioq. 
When these micro-organisms were plated on proteose- 
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peptone or nutrient agar, they yielded colonies which 

appeared to be morphologically uniform. On neo- 

peptone agar, however, two distinct colonial forms 

were observed; one was transparent and slightly 

rough, the other smooth, mucoid and opaque. In 

liquid medis the latter elaborated five times as much 
icine as the former. 

The opaque variant was grown in 15 L of a medium 
consisting of 1 per cant ‘Difco’ casamino-acids, 1-5 per 
cent glucose, 0:5 per cent dialysed 'Difoo' yeast 
extract, 18 gm. of Na,HPO, and 7-6 gm. of KH4PO,. 
It was essential fpr the production of maximal 
amounta of oolicine that the pH of the medium be 
maintained precisely at 7-0. This was achieved with 
the aid of an electronic device. When bacterial 

had ceased (2 x 10 B/ml.) the bacilli were 

ed with chloroform and separated by centrifuge- 
tion. The supernate containing the colicme was 
rapidly concentrated $& vacuo, and, after thorough 
dialysis, crude colicine K was obtained by freexe- 
drying the residue. This material (5-0 gm.) contained 
several components when examined in the Tiselius 
apparatus. Purifloation was accomplished by frac- 
tional precipitation with ethanol (75 cent) at 0° 
followed by itation with ammonium 


oolieine fraction formed an emulsion with the organic 
solvent which was separated by centrifugation. The 
inert fraction remamed im the supernate. The 
oolicme (1:0 gm.) was recovered from the chloro- 
form emulsion by precipitation with ten volumes of 
ethanol at 0° O. 

Purifled colisme X obtained in this^manner ie 


i by a neutral 
solution for 10 minutes at 100°O. Such 
lations are also stable at room tem tare be- 


phage T6, however, nor do T6 antisera precipitate 
or neutralize the colicine. Although 76 resistant _ 
varianta of Phase.II sh. Sonnes exhibit resistance to 
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The chemical, physical, immunological and toxic 
9 of the substance obtained from the culture 
i in which W. ook K235 is grown indicate 
that the material having oolicme K iviby is the 
somatic or O antigen of the bacillus. The fact that 
his complex has potent antibiotic properties seams 
a4 first sight extraordinary. Yet ib should not be 
forgotten that O antigens of Gram-negative bacilli 


axert potent toxic effecta certain mammalian 
species. TC tact mosnsstvablds therefore, that they 
might exert a similar effect upon an occasional 
It cannot yet be said with lete certainty, how- 
ever, that colicine activity is an mherent of 
the O antigen of H. coli K235. It is possible that 
colicine K is in reality a distinct molecular species 
bound to the lipocarbohydrate protein complex. If 
this is the case, the union is firm, and has until now 
defied attempta at dissociation. From the evidence 
ab hand, however, we are at the moment inclined 
to favour the first point of view. 
Warrame F. GozasuEL 


Tes MARGHRIS A. JH8SATTIS 


Rockefeller Institute for Medical Research, 
New York. 
May 23. 
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T icholine and Anti-histamine 
Actions of the Total Alkaloids of 
Rauwolfia serpentina Benth 

Dasgupta, Ray, Roy ard Werner!, Mukherjee* and 
the authore! have made certain observations 
on anti-adrenaline effect of extracta of Rauwolfia 
serpeniina, but their effects on the action of acetyl- 
choline or of histamine have not yet been 

ts have been carried out on isolated strips 
of guinea pig ileum in Dale's bath, containing oxy- 
genated Ringer—Looke’s solution at 35°0., and the 
(10+ to 10+ gm./ml) of extracts of Rawoolfia 
(total alkaloids extracted in 2 per cent 
hydrochloric acid) on the action of acetylcholine 


(Dr. R. P. Banerjee, of the Indian Oo for Medical 
Research, extracts of Rauwolfia serpeniina 
in three di b concentrations of hydrochloric acid 
(namely, 2, 5 and 10 per oent) with the view of 
fractionating the different active principles. The 
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resulta obtained with an extract in 2 per oent hydro- 
ehlorio acid are described here; those with 5 and 
10 per cent acid extracts are under investigation.) 
i ins action. In all of the twelve 
experiments carried out, there was a ter degree 
of inhibition of the action of acetylcholine in the 
presence of the higher concentration of the extract of 
Rowwolfia in the bath, when the former was applied 
80-50 Beo. after the administration of the extract 
to the bath fluid. A concentration of the extract 
of 5 x 10-* gm./ml. and stronger completely annulled 
the effect of 10-* gm.[ml. acetylcholine. 
Anti-histaminio action. The results with histamine 
applied 80-50 sec. after Rauwolfia extract were 
similar to those with acetylcholine mentioned above. 
The extract of Rauwolfia in concentrations of 
5 x 10-* gm./ml. and stronger inhibited the action 
of histamine (10 or 5 x 10-* gm./ml.). A stage of 
alight potentiation of the action of both acetyl- 
choline and histamine was noted in a few cases 
during the phase of recovery of the action of acetyl- 
cholme and higtamine on repeated ing of the 
bath fluid, after an earlier observation of the action 
in the presence of Rauwolfia extract. 
M. L. CHATTHRJHN 
HL F. HAUBLER 


t of Pharmacology, 
School of Tropical Medicine, 
Calcutta. 
! Dasgupta, 8. E, Ray, G. K., Roy, P. K., end Werner, G., Ind. J 
sd. hos., 7, 319 (1053). 
J. N., Nature, 172, 857 (1053). 
and Häuser, H. F., Bull. Oelowita School Trop. 


` J. O., and Mukberjeo, B., Ind. J. Med. Rss., 


ji 


‘Kernechtrot’ or Nuclear Fast Red in the 
Histochemical Detection of Calcareous 
Corpuscles in Taenia saginata 


Gomori’s modified technique these corpuscles also 
gave a positive reaction for alkaline phosphatase. 
The presence of calcium in these balls was indicated 
by von Koeea's silver teet for calcium’. j 

McGee-Ruseell* has recently reported the selective 
affinity of ‘Kernechtrot’ or nuclear fast red (batch 
8569) for soluble ino io calcium salts and its use 
in the histochemical ion of oeloium. 

We have tried to confirm the speciflaity of this dye 
by using the proglottids of T. saginata with their 
celcium-oontaining as test material. It has 
been observed that the dye stains these corpuscles, 
and in some cases their immediate neighbourhood, 
brilliant red (see Fig. 1). As an experimental control 
we have stained in & similar manner identical sections 
of the same tissues after previous treatment with 
citrate buffer (pH 4-5-5) to remove caloium. The 
corpuscles failed to take up the dye in this case. This 
observation therefore confirms the conclusion regard- 
ing specificity of the dye for detecting calcium in the 
times. A detailed account of this work will be 
published elsewhere. 


. * Ghor, D 
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Tomis sapnas the = Rathod with 
fast rod. x1 $ 
Our thanks are due to Messrs. George T. Gurr, Ltd., 
London, for supplying us with a samplo of nucleer 
fast red for our investigations. 
à A. B. OHowpnHunaY 
B. DasaurTA 
H. N. Ray 
School of Tropical Medicine, 
Calcutta. May 24. 
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Inhibition Steps in Sulphonamide 
Bacterlostasis 

Tun activity of several compounds, 
unrelated to p-aminobenxoio acid, in reversing growth 
inhibition of Maoherichéa coli by sulphonamides, was 
explained by Shive and Roberta! as due to their 
being producta of enzymes associated with p-amino- 
bensoio acid. Using increasing concentrations of 
sulphanilamide, these authors showed that it inhibits 
sequentially the synthesis of methionine and xanthine 
by the organism. Winkler and de Haan! extended 
this study to higher concentrations of the inhibitor, 
&nd reported further involvement of serine and 
thymine (the latter, in with 1 
glutamio acid) in that order in the p-amino io 
acid action; further addition of valine was stimu- 
latory to growth. 

During studies on the reversal of growth inhibition 
of Hach. colt (McLeod) by sulphadiazine, we observed 
that, in & concentration of the drug up to 30 mgm. 
per cent, a combination of the foregoing flve meta- 

lites was necessary and effective; however, at its 
maximum solubility (50 mgm. per cent) in the medium 
employed* they could no longer overcome growth 
inhibition. When, in addition to them, mixtures of 
purines and pyrimidines, amino-acida, or the B 
of vitamins were tried (see Table 1), it was that 
the amino-acid mixture, and to a less extent the 
vitamins, could reverse cansiderably the inhibition 
of growth by the drug. Using individual amino-acids, 
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Table 1. RAYNRSAL EFFECTS ON GROWTH INHIBITION OF Foch. co 
BY BULPHADIAZIEN 






without with 
diaxine (5 mgm./10 0.0.) 






Additions to 10 c.c. of basal medtums 










+ (0 25 

ine (0 5 mgm.) 49 0 
4 mot + amino-acid mbrtures 2 53 
5 Asin (8) + vitamin mixtured 46 25 
6 Asin (3) + 4i 

0 

7 Asin (3) + (0-25 mgm.) 48 27 
8 Asin (8 I 47 19 
9 ås + threonine (0 4 mgm. 48 28 
10 Asin (8 T eon pu {10 magm. 49 23 
Jl Asin(7) + vitamm Bu (l0magm.) 47 40 J 
19 Asin (11), but with 0-1 mgm. each | 

flere ar pees 

mgm, 
xanthine 









acids were 

d Thiamine hydroehloride, riboflavin, nieotinie acid, pentothent 
acid, Pyridoxine hydrochloride (10 each), tami 
ada (8  "Leusovorin, edes (S mam) and PL d 


irr each of adentne, guantne and uracil, 

ib was ascertained that the active member was either 
glycine or threonine ; the former was more effective. 
than the latter on a molar basis, and there was no 
additive effect among the two. Vitamin B,, alone, 
among the B vitamins, showed a reversal effect. A 
combination of glycine and vitamin B,, was nearly 


acid (Table 1). 

It would seem ‘from the above that synthesis of 
glycine is yet another reaction mediated by p-amino- 
benzoic acid and blocked by sulphonamides. The 
organism Esch. coli is apparently capable of oonvert- 


‘ing threonine to glycine (af. ref. 4). 


Such a i- 
bility is aleo indicated from the obeervation of Havel 
et al! thab glycine and threonine both increase 
synthesis of 4-amino-5-imidasole carboxamide by 
Esch. ool under conditions of sulphonamide bacterio- 


stasis. 
It is difficult to explain the i ip obeerved 
here between the action of p-aminobenxolo acid and 


H. R. ALIMOHANDANI 
A. BRHHNIVABAN 


ig! e of Ohemioel Technology, É 
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: Density Inversions in Canadian Eastern 
Arctic Waters 


AxoNG the hydrographic results of the Calamus 
itions of 1949-51 in Ungava Bay, Hudson 

Strait and Frobisher Bay, sponsored by the Fisheries 

Research Board of Canada, are twenty-two instances 

oh density taversion ders eMe CETE A 

the sea. They were o at twenty stations (two 

stations showing inversion at two different depths) 

out of a total of forty-eight stations occupied during-. 
the three seasons. Six of the inversion stations were 
in Ungava Bay, one in the Button Islands north of 
Cape Chidley, four in Hudson Btraib between Wake- 
ham Bay and Lake Harbour, and the remainder in 
Frobisher Bay. 

Such instabilities, appearing in oceanographic 
resulta in the past, have usually bean looked upon as 
fictitious, and attributed to errors in thermometer 
readings, sample labelling, titration or filing of results. 
In the present instance, titrations have been repeated 
where possible, and the methods used on board ship 
seam to preclude the possibility of other errors. 
Recently, Spilhaus ez al! have recorded similar in- 
versions in the waters just south of Cape Ood, and 
have given evidence of some correlation of the times 
of observed instability with the times of lunar transit. 
I am informed by Dr. Carsola (personal communica- 
tion) that inversions of short duration are common 
in shallow-water observations in progress at the U.S. 
Navy Electronica Laboratory at Ban Diego, and Dr. 
John Tait, of Aberdeen, has reported (at the 1952 
meeting of the Conseil Permanent in Copenhagen) 
some more or lees persistent instabilities observed 
during work in the Faero-Shetland Channel. There 
is a published record of another example, m the 
Okhotsk Sea, from the nineteenth century’, and the 
Michael Sars expedition of 1910 found a i 
inversion at one station in the Atlantic (28° 87’ N.; 
19° 08’ W.)*. 

The Calanus obeorvations have been related to the 
state of the tide in each instance and are plotted 
on a tidal clock in Fig. 1. Tests (y*) comparing the 
radial scatter of the stations with inversions, those 
without, and of all stations, respectively, with an 
equally distributed radial give the P values 
shown. The latter two obeerved distributions are 
reasonably cloee to a random scatter, as would be 
expected; but the distribution of the instabilities 
verges on disagreement with random scatter, and the 


- 





URE 708 
P value for the comparison of the means (standard 
error of the difference of the means) of the inversion 
and non-inversion stations is on the margin of 
significent disassociation (difference is 2-02 times ita 
standard error). It is, moreover, at once apparent on 
examination that, of the twenty inversion stations, 
half lie in one quadrant, in the first three hours of 
the ebb tide. 

The establishment of these unstable conditions, 
even for the short periods of time during which they 
probably exist, obviously requires considerable forces, 
which are apparently to be found in the extreme 
tidal movements of the area. Hudson Strait tides 
are very high (83 ft. at Ashe Inlet), the mean spring 
tide interval at Frobisher Bay is 82] ft., and a tide 
of more than 50 ft. has recently been recorded at 
the head of Ungava Bay. 

The details of this work will appear in full in due 


Department of Zoology, McGill University, 
Montreal. April 6. 
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Temperature-Ranges and Distributions 
of some Vascular Plants 


Arrawers to fit isotherms to certain limita of areas 
of plant distributions have sometimes been successful ; 
but, for example, in the discussion of the areas given 
in the Biological Flore of the British Isles, only rarely 
is an isotherm limit shown. A July isotherm is given 
as an upper temperature limit for Lobelia dortmanna’, 
and a July or August isotherm as & lower limit for 
Halimone ides*, and a January isotherm as 
a lower limit for Arbutus unedo?; and in addition 
to these and some other examples in the literature, I 
notice that the January (actu&l) isotherm 35° F. gives 
an approximate fib for the southern limit‘ of Andro- 
meda polifolia. The fact of a broad coincidenoe 
between an isotherm and a limit of a distribution 
does not prove a relationship, but nevertheless a 
reasonable fit has usually been taken as indicating 
that temperature may probably be the limiting factor. 

A limit of winter cold will obviously ‘operate on a 
plant in a different way from a limit of July heat ; 
and four possible sorta of. limita have 
been quoted above for particular cases. Ib could be 
Ten aur M M ee 
in broad terms, an optimum summer temperature, 
with upper and lower limita (beyond which the species 
in ohher duemged or eiae ie Ah a diamanteen D 
competition with other ies better adapted to the 
particular eiiperetaie Lavell), sod an optimum 

ture, with up and lower limits. 
Winter limita migh 
typically at the month of lowest- 

E January in the northern hemisphere) ; 

although July’ might not always be the most 
operative summer month, in long-term means, devia- 
tions of adjacent months would at least be approx- 
imate functions of July deviations. 

Tt does not, however, seam to have been generally 
realized how frequently plant areas can be represented 
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by a oombination of and lower 
limita respectively for January 


and July (with January and July 
limite transposed for the southern 
hemisphere). The envelopes of the 
distributions I have used in Figs. 1 
and 2 are of the same form as that 
referred to in a recent communication® 
as governing the world distribution of 
acarine disease of bees, and the general 
formula for the envelope is : 


(Ya — Y(2« — &, — a4)* j 
+ (x —aJ'GQy — Yı — Ya)’ 
= (Ya — Y1)"(a_ — a)! 


where a, x, a, aro respectively January 
actual temperature and lower and 
upper limita of the temperature, and 
YT I5 Ya ge actual temperature 
and lower upper limita. 

Forty-one distsibutiona have so far 
been plotted, including the twenty 
areas given in Prof. J. R. Matthews'n 
recent book‘, seven from the Bio- 
logical Flora of the British Isles’, 
and fourteen from other 





&pproximations to the given 

distributions, whereas in ten there were discrep- 
ancies which seamed of greater importance, and 
in one (Lloydia serctina) the fit was nob satis- 
factory with the approximate and not very detailed 


. isotherms which have so far been used. Thig is 


poesibly due to the fact that these isotherma may 
not accurately represent the temperatures of the 
mostly isolated mountain sites where this ieg is 
found. There have been indications that the diff. 
culty may be rather with such species. Some 
of the other anomalies so far encountered seem to 
be partly explainable in terms of major rainfall 
differences between different parts of the areas. 





Wig. L lles egui/okwm. — from Matthews, 
ref d, p, 188 (afer Oltmanng ; eeesee n curve for 
a, = F., a, = 44* F., y; = H’ F., y, = W° V. 
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2 Jenormendi.. Kai on eadem fom Mathews E de 180 
Ghani esera FRDNOHIUS Ore ye EI di e 889 Biy 0,5-48? ory OSE, 


, Distribution from Zander, ref. 8, p. 41 (after Hueck); 
curve fora, = T F., a, = 30° F., y, = b F., >, = 00° FF. 


The more accurate plotting of these areas is now 
in hand, and further maps will in due course be 
published eisewhere. 

It may be noted that this distribution is closely 
similar to, and in certain cages identical with, that 
obtained by a formula of the same form embodying 
& range of annual mean tem ture and & range of 
January—July iffarences. Ib can also 
Be shown that, for the world as a whole, prs 
tem ture-range ia an approximate function of 
erar Ipitation (P), and if there had been an 
exact tionship between these quantities it would 
have followed that similar arees could have been 
obtained by a formula of the same sort embodying 


temperature bands modified by different levels of 
humidity. and sometimes useful areas 
can be obtained in this way, but they have not 
generally proved so olose as those obtained from 
temperatures alone. 

I wish to thank Prof. J. R. Matthews for his 
interest in this work, and Dr. G. D. Morison and 
Prof. V. O. Wynne-Edwards for help in connexion 
with the literature, also Dr. D. J. Finney for 


Bee Research Department, 
North of Scotland College’ of Agriculture, 
and Botany Department, 
University of Aberdeen. May 23. 


E. P. JurraxkE 


In J. Beo, 38, 185; 88,2233; 29, 108; 48, 234; 48, 240; 43, 023; 
a (1060 84). ns 
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Effect of Indian Ink on Plasmodium berghel 
Infections in Mice 


Iw3morrossS of indian ink, causing so-called 
‘blockade’ of the reticulo-endothelial system, have, 
in the been i with splenectomy and 
cortisone as agents calculated to lower the resistance 


Rs meu ee ay OS eas 


saline followed by infected blood. Blood filme were 
made daily and were stained with Giemsa. 


6 





proceeded 18 
ur rd ucc tenes I es ee 
leucocytes in the peri- 
para Blood, but thoe aoon fll e norm Jove. 
days after infection, the experi- 
Poel Gace showed a considerable degree of 
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anemia, with greatly increased numbers of reticulo- 
cytes in the peripheral blood, but parasites were 
very rare. 

Indian ink greatly stimulated the production of 


are needed before any definite con- 


akaiona can be Oren. 


O. J. Roumurs Loximy 


Ross Institute of Tropical Hygiene, 
London School of Hygiene and Tropical Medicine, 
London, WOL 


May 20. 
Ean, Wi rae S ia eh Ta Caa). 
, Parasit., 44, 58 (1054 


). 
^ Bingen, Le J. T. Dis., HA, 150 and 164 (1054). 


An Uncollected Record of the 
Great Sea-serpent 


da 1700, deactiben en ichecyiew iu board the Kannet 


ship. 

. and I think it a duty to collect evidence, 
and to remain on this question, as on many another, 
in a certain degree of scepticiam.”’ 


Dmwxs W. Toamne 


British Museum (Natural History), 
London, 8.W.7. 


June 1. 
* Oudemans, A. C., “The Great Sea-Serpent” (Leyden and London, 


"coal d T The Oe for ihe, Sea pent (London, 189); 
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THE PURPOSE OF UNIVERSITY EDUCATION 


ATE the importance of general education, 
and particularly of securmg more breadth in 
raining the scientist, or indeed any type of specialist, 
sag emphasized at leasb as much at the Conference 
£ Rootors and Vice-Chancellors of European Univer- 
ities last July in Cambridge as at the subsequent 
neeting of the British Association at Bristol, there 
wame to have been little progress in suggesting means 
x securing it. The Cambridge Conference, indeed, 
roted a progréssive deterioration of the balance which 
thould exist in the universities between specialization 
«nd general culture, and a report presented to the 
Nonferance urged a stand against the current inflation 
of the curriculum. There was, however, little support 
for a preliminary year of compulsory studies of 
general cultural subjecta, or for any system which 
sbliged arta students to study a scientific subject and 
science students an arta subject for much of their 
At this Conference the means favoured. 
were optional courses m subjecta of general cultural 
interest, which could be taken without a subsequent 
examination, or & general course designed more 
gpeoifloally to prepare the student for his specialized 
courses. It was also recognized that it is desirable 
to deepen the student's understanding of his own 
special subject in the context of a wider beokground. 
This method appeared to be regarded ag the most 
promising means of restoring the traditional balance 


between specialization and general culture ; but the 


discussions seemed to laok either real unity or the 
note of urgency which Dr. J. Bronowski contrived 
to bring into his addrees at Bristol and Dr. Eric 
James into his lecture to the Science Masters’ 
Association on “Science and Citizenship". 

Perhaps more notable was the absence of any 
suggestion that the proper place in which breadth 
and general education should be acquired is in the 
schools. This might have been even more regrettable 
but for the appearance in the following month of the 
report of the sub-committee appointed two years ago 
by the Committee of Vice-Ohancellors and Principals 
to consider and make recommendations in regard to 
university entrance requirements in Britain. It is 
clear from this report that, except for recommending 
that only two subjects should be required at the Ad- 
vafioed level of the General Certificate of Education 
instead of three, there ıs little unanimity on matters 
of importance to sixth-form school and first-year uni- 
versity teaching. Agreement on this point was indeed 
reached at the outset of the six meetings of the sub- 
committee concerned ; and while the sub-committee 
agrees that it may be desirable to continue to require 
three pases ab the Advanced level on the stience 
side, the report gives little indication of the reasons 
for a recommendation which admittedly makes real 
education very difficult or even impossible for the 
science student. The report is, on the contrary, 
mainly concerned with the reasons for the divergence 
of views, which have produced two minority reports. 


One side maintains essentially that the present 
requirement of prescribed subjects should be main- 
tained, and that unleas this is done the curriculum 
at many schools will be narrowed to subjects which 
are clearly utilitarian and directly vocational. It is 
argued that ib is unrealistic to say that the schools 
should take full responsibility for the general educa- 
tion of their pupils. On the other aide, it is contended 
that, on the contrary, no number of passes at the 
Ordinary level ensures the standard of general 
education that university teachers desire their 
students to possess and that, while universities and 
schools have a common interest in promoting a broad 
and liberal education side by side with appropriate 
specialized studies, the responsibility for general 
education must be taken by the schools alone. 

The poor reception of this report may well be due 
in part to the lack of urgency and realism which 
seams to have characterized its proceedings. If its 
members had been really convinced of the importance 
of general education, either for the specialist or the 
ordinary citizen, ib is difficult to believe that such 
relatively amall points could have kept the two sides 
apart. There is lacking, for example, the conviction 
which marked the addresses of Mr. J. F. Wolfenden 
and of Dr. Bronowski at Bristol, or the contributions 
of Sir Philip Morris, Prof. N. F. Mott, Prof. F. A. Vick 
and Dr. A. W. Barton to the joint discussion between 
Sections A and L on the training of physicists (see. 
Nature, October 7, p. 078). The means will be 
discovered when it is believed that the end really 
matters; &nd if the universities are really interested 
in discovering the state of the general education of 
their students ab the time of admission, they will not 
be prevented from ascertaining that state even if it 
is necessary to devise an entirely freah means of doing 
so. Mr. T. W. Holland, headmaster of Reigate 
Grammar School, has suggested the institution of a 
general paper which would ensure that the student 
had read widely and to some purpose, that he had 
gone deeply into the history and geography of another 
country and that he was not “‘eolentifically illiterate”. 

It is clear from the report that some members at 
least of the sub-committee lean towards such an idea, 
and the discussion at Bristol on the training of 
physicists indicated a far greater disposition to re- 
examine the underlying ‘issues, both by schools and 
by universities, than is apparent from the süb-com- 
mittee’s report. Sir Philip Morris, for example, open- 
ing the discussion, took for granted much that Mr. 
Wolfenden bad emphasized as to the necessity of a 
fully educated man possessing both the deep insight 
into human nature that is moet conveniently and oom- 
prehensively acquired from the written and printed 
record, and the first-hand personal experience of 
human actions to be gained fram deep and practical 
immersion in\ human affairs, personal, social and 
political. He agreed, too, as to the importance of the 
non-scientist having some understanding of the scien- 
tist’s outlook on the physical universe; indeed, as 
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Mr. Wolfenden had put it, in our present civilization 
the view that more is required than just the human 
without the scientific, or just the scientific without the 
human, was not seriously challenged in the discussion 
that followed. 

Sir Philip Morris posed some searching questions : 
Should science be taught in the secondary school as 
separate subjects ? Do scientists value the aoquini- 
tion by the general citizen of an understanding of 
the scientific outlook sufficiently to suppors the 
diversion of effort to that end from the acquisition 
of new knowledge ? Is the structure_of postgraduate 
education adequate or does it, too, require re- 
examination ! Are we relying too much on research 
as & means of postgraduate training and education ? 

A noteworthy feature of the discussion ab Bristol 
was the evidence ib provided of a reedinees to re- 
examine first principles, to experiment with new 
methods and to make drastic changes if required. 
Prof. Mott and Prof. Vick were as ready as Sir 
Philtp Morris not merely to ask searching and leading 
questions, but also to seize opportunities of experi- 
menting with new ways. They recognize the import- 
ance of close and new ways of co-operation between 
sohool and university and realize that suggestions 
thrown out must be put to the test—for example, 
that of Prof. Mott for allowmg a general paper to 
play & major part in determining the award of 
scholarships. While Prof. Mott was emphatic that 
general education is the responsibility of the school, 
and in particular that it is easential for the sixth- 
form scientist, there appeared to be little difference 
between his point of view and that of Dr. A. W. 
Barton, who described some of his attempts at the 
City of London School to assist boys to make a Wise 
choice of their sixth-form courses. Prof. Mott believes 
that it is desirable that the decision to read science 
should be made as late as poasible in a boy’s time at 
school; and this is quite consistent with Dr. Barton's 
claim that the sixth-former intending to read science 
should be allowed to spend a major part of his 
time on science, for Dr. Barton’s plea was based 
‘on the assumption that adequate time had previously 
been given to general education. Furthermore, Dr. 
Barton argued that the school’s function is to 
stimulate curiosity, to develop the critical faculty 
and impart some understanding of the seientiflo 
attitude and method. 

If this is achieved, the ordinary sixth-former should 
acquire exactly the besis fer his general education 
that he needs as a citizen of this modern world, 
whether he follows a scientific career or not. More- 
over, he will also acquire very largely the broad and 
general education that Prof. Mott requires as a basis 
for & university course. Dr. Barton’s ideas, more- 
over, lend some support to the view argued most 
eloquently by Prof. Vick that it is possible to build 
around physics as a major component an education 
for future Civil servanta, politicians and industrialista 
as deeply and widely stimulating as that provided 
by the ‘Greats’ or ‘Modern Greats’ of Oxford. Prof. 
Vick maintained that in this way we could develop, 
for example, intellectual courage and honesty, the 
ability to assess a situation, to think logically and 
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quantitatively, and to handle abstract ideas as web 
as impert some understanding of the meanmg o 
scientific proof and recognitien of the limitations o, 
science. He was as confident of the practicability o 
working out such courses as Prof. Mott was that th: 
general education for the sixth-form scientist is £ 
matter of fitting the wider studies into the curriculum 
and making the reward for working at them suf. 
ficiently attractive. 

There is thus much more reason than the report 
on University Entrance Requirements itself implie 
for believing that the schools and the universities o» 
Britain are ready to come together in this matter, anc 
to contemplate even drastic changes if necessary. The 
addresses and discussions at Bristol have made clear 
to a'wider audience that the educated man to-day— 
and even more in the next two or three decades— 
must have & clear understanding of the outlook and 
method of science. The non-scientist must possess & 
framework into which to fit new knowledge, a 
vocabulary with which to handle it, standards by 
which to test and to tell genuine knowledge from 
nonsense, just as the scientist must possess an under- 
standing of human issues and human experience. To 
insist that science must become part of our culture 
is not indeéd to argue that the scientist should have 
the deciding voice in local, national or international 
affairs: it is simply to maintain that his training 
must qualify him to make perfectly clear to his fellow- 
Citizens, at all stages and at all relevant pointe, what 
will be the consequences, in scientific terms, of any 
decisions which are contemplated, and equally that 
-those fellow-citizens receive an education which 
enables them to understand what the scientist is 
saying. 

The educated man must thus, as Mr. Wolfenden 
contended, be able to move with some facility in at 
least two spheres. He must be able to appreciate in 
something like perspective the achievements of the 
human race, in government, literature, arb and social 
living, and, secondly, he must be able to move with 
some facility in the realm of abstract idees. It does 
not matter which field he finds most congenial; but 
Mr. Wolfenden is clearly right in holding that we 
should seek not to give the same kind of education 
to all but, recognizing the differences between people, 
to educate them rather according to their ability, age 
and aptitude. 

To do this might go far to assist in the adjustments 
that will be called for if we are to provide, not merely 
the educated men and women that will be required 
in industry and in the government service and for 
the continuous acquisition and application of new 
knowledge, but also the ordmary citizens who are 
capable of taking intelligent decisions in the many 
affairs of local or national politics mn which scientific 
and technical issues are involved. Those adjustments, 
moreover, are unlikely to be made unleas the objective 
is recognized as fully worth while, and education is 
seen as an mter-related whole. Qualitatively as well 
as quantitatively, the provision to be made for the 
education of the scholar and the scientist must be 
considered im relation to that made for the traming 
of the administrator and man of affairs, the tech- 
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nologist, the technician and the ordinary citizen 
‘those formal eduoation terminates’ at secondary 
school level. à 

What does seem to be emerging from current dis- 
suasions is the recognition of the poæibility that 
available resources may be utilized to the best 
advantage if there is & more general disposition to 
sonsider the wider perspective and lees tendency to 
»ush sectional claims to extremes. Those who insist 
most strongly on the importance of a general educa- 
sion for the scientific specialist, or of some under- 
standing of the outlook and achievements of science 
on the part of those not entering on a scientific career, 
are not advocating any relaxation of. university 
standards. They are, on the contrary, suggesting 
that university practice and standards should be 
adjusted to take closer account of the advances in 
human thought and experience whioh science has 
made possible. It is not enough for the teaching of 
specific disciplines like physics and chemistry to take 
&ooount of the immense advances in their own flelds. 
The technique of teaching itself requires adjustment, 
and the scope of university work must have regard 
both to the changes in the schools and in the level of 
education of the adult population. Extra-mural 
activities like adult education need reviewing in rels- 
tion to the purpose and the resources of the universities, 
and in relation to the impact on adult education 
of such new media for the communication of ideas as 
broadcasting and television. 

This is not to suggest that the universities bear 
the sole or even the primary responsibility for adult 
education, for example. Their responsibilities in that 
fleld can be neither defined nor discharged without 
the co-operation and support of other bodies, or 
without regard to what, for example, professional 
institutions and local authorities are doing, any more 
than they can fulfil them functions in regard to the 
general education of their students without regard to 
what the schools are doing or without close oo- 
operation with the schools. Such co-operation will 
become the easier and closer when we have clear ideas 
both of the functions which the different institutions 
can best fulfil and their relatión to the whole task of 
producing an educated community. The university 
must indeed always bear a major responsibility in 
that task; but its part may be more easily seen and 
the more effectively played if there is kept in mind 
the whole ideal of the university as a community of 
masters and scholars in pursuit of knowledge and 
learnmg, who also form a community of men and 
that not m their own narrow subject alone. When 
we regard the univermty, on the contrary, as merely 
a scholar’s workshop and laboratory, a place for 
students to study, teachers to teach, and the investi- 
gator to carry out research, it fails to bring to its 
members or to the whole community the full service 
and inspiration that lie within its power. The nature 
of the university’s contribution to the training of 
men and women to serve the community, to the 
equipment of the adult citizen to meet the needs of 
the modern world, may well need re-examination, 
and also the methods used to make that contribution ; 
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but it is above all essential that we should keep in 
mind that supreme function of the university as & 
community dedicated to the search for truth and the 
fearless communication of ideas. 

In this sense the universities can never abdicate 
their responsibilities for leadership in the oom- 
munity without endangering their own existence. It 
is not simply that the community looks to them to 
give some broad indication of the implications for 
human thought and lrving of advances in knowledge 
‘and changing technologies—of the consequences, for 
example, of nuclear weapons or of the development 
of nuclear power and the spread of television. The 
community needs oentres of independent thought 
and oriticiam, in which the value of international 
interchange of thought is clearly demonstrated, just 
as much as it needs institutions to provide it with 
the fully trained and really educated men and women 
capable of handling alike the scientific and technical 
problems of government and mdustry and the human 
and social issues that are also involved, and to 
provide the new knowledge upon which the advance 
of science and technology depends. It needs chiefly, 
however, men and women who are both able to draw 
imaginatively on past human experience, and are no 
leas competent to face the future with vision, with 
understanding and courage, and to fashion and 
create. the new institutions and new loyalties that 
changing needs demand. If that is to be done, the 
the university itself. Testing and re-shaping where 
necessary its own methods and imatitutions—but 
safeguarding and upholding the highest standards 
and traditions of university life and work—the 
university must seek to further the mutual under- 


‘standing with the society outside ite walls which is 


essential both to the health and sanity of society and 
to the continuance of the external support upon 
which the university iteelf depehds. 


PLANT ANATOMY RESEARCHES 
OF |. W. BAILEY 


Contributions to Plant Anatomy. 
By Prof. Irving W. Bailey. Pp. xxvi +262 + 23 plates. 
(Waltham, Mass.: Chronica Botanica Company, 


1954.) 7.50 dollars. 
HIS volume includes reprmts of a few of Prof. 
.I. W. Bailey’s , selected mainly to illustrate 


how techniques other sciences have been 
adapted to botanical problems and to direct attention 
value of collaboration between the sciences. 
After a childhood m Peru, Bailey entered Harvard, 
where he became instructor m forestry in 1909 and 
professor of anatomy in 1927. In later years his 
width of experience made him an invaluable adviser 
in forestry research and an ideal director of the 
reorganization of Harvard’s botanical resources. 
Throughout Bailey’s work the problem of the 
origin and evolution of the Angiosperms was much 
in his mind and provides the link between such 
diverse of his work as wood anatomy, floral 
morphology and palwobotany. To my mind his most 
important researches were those on the cambium, and 
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iiis sot how xav ot tha basa iste in hotaniaal 
teaching owe their confirmation to his work. The 
, cambium is a difficult tissue to handle, and the success 
of Bailey and his collaborators m solving outstanding 
problems is largely due to excellence of technique ; 
it is one point to regret that he has never, to my 
' knowledge, found it possible to give a full and precise 
account of his cambial techniques. Ea een cid 
his work on the cambium is convinci 
. conclusions have stood the test ‘of time. "ES wed tis the 
first to establish the uninucleate condition of the 
long fusiform initials of the cambium in Pinus and 
to show that the same nuclear volume controls the 
cytoplasm of ray and fusiform initials, although the 
volume of the latter may be 500—1,000 times ter. 
The description of mitosis in pine fusiform initials is 
one of the most tacular ın botany, while the 
application of a modifed vacuome technique enabled 
Bailey and Zirkle to demonstrate the highty vacuo- 
lated condition of these remarkable meristem cells. 

A problem of tree growth which had 1 exercised 
the minds of botanists was the method of increase in 
number of fusiform initigls in the widening cambial 
periphery ; the precision of Bailey’s technique and a 
comparison of a wide range of types enabled him to 
siete that in Gymnosperms and many of the leas- 
specialized Dicotyledons the increase ia brought about 
by occasional, relatively transverse divisions and the 
elongation past one another of the ucts, while in 
the most specialized types radial itudi divi- 
sions occur. These studies occupied the period 1919- 
80; but some of Bailey’s later papers on wood show 
his phylogenetio intereste, as, for exemple, the 
consideration of the ways in which vessels have 
originated in Tracheophyta, with the conclusion that 
they have arisen independently five times, including 
different origins in Dicotyledons and Monocotyledons. 
Close study of wood anatomy im some living Gymno- 
sperms directed attention to the importance of precise 
information on variability for comparison with fossil 


types. 

Between 1934 and 1939 Bailey turned his attention 
to chemical and physical methods for the investiga- 
tion of cell walls, collaborating with Kerr, Vestal 
and Berkley in different aspects of the work. Again, 
some of the resulta have become basic in teaching, 
such as the properties and non-cellulosic nature of 
the middle and the distribution of in in 
the secondary wall in the interstices of the omic 
matrix. In X-ray studies he was one of the first to 
elucidate some of the aspects of the structure of 


celluloge walls. 

In floral morphology the devel opment of clearing 
techniques “facilitated study, the extremely 
interesting of stamen and carpel in the previously 
undescribed ia, alo with studies of the 
carpels of Winteraceae and ted types, will attract 
carpel morphologiste. On a different line, the study 
of myrmecophytic species of Coeoropta provided 
interesting facta about feeding habits of Attme ante 
and led to an assessment of Schimper’s teleologically 
based theory of myrmeocophily. 

A review of this book cannot omit reference to the 
most attractive sectional title pages, head pieces and 
vignettes. Inspired by Bailey’s papers, Prof. B. G. L. 
Swamy has illustrated in this form some of the main 
evolutionary trends and topics discuseed. Special 
reference must be made to the last vignette, which 
illustrates the evolution of tracheal elements in the 
form of a ‘herb’ diagram derived from a motif 
common in paintings of the Mogul School. The use 
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of the pattern of the cross-section of the wood of & 
coniferous root for the cover lining is most appropriate. 

This is an unusual book which sho certainly 
find & place on botanical shelves as a guide to the 
work and scientific approach of one of America’s 
greatest botanists. The volume contains a full list 
of Bailey’s publications, and the frontispiece shower 
a characteristic photograph of the author. 

L. I. Soorr 
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X-RAY DIFFRACTION IN 
PHYSICAL AND CHEMICAL - 
LABORATORIES 


X-ray Diffraction by eee Materlals 
Edited by H. 8. Peiser, H. P. Rooksby and Dr. 
A. J. C. Wilson. (Physics in Industry.) Pp. 725. 
(London: Institute of Physics, 1955.) 63s. 

‘HIS work recently published by the Institute of 

Physics will certainly come to be one of the 
most-used volumes in X-ray laboratories. It is 
written for ‘diffractionista’—that ia, those who work 
with X-rays as a tool for studying the physics and 
chemistry of solids but not for determining structares. 

It is not at all a text-book, but one for workers in 
the laboratory. It can only be appreciated and 
properly used by a man of science having already a 
good grounding in crystallography and in the theory 
of X-ray diffraction. The arguments recapitulated in 
the first chapter will clarify the uncertainties of a 
beginner but do not pretend to introduce him to the 
subject of crystallography. 

The aim of the authors has been to outline the 
methods actually in use in the study of crystalline 
powders. [First place is given to descriptions of 
epperatua and ve all, the most 
recent ones. Those who may be unhappy about their 
own. collection of literature references need no longer 
worry : the authors have given them all the references 
that may be missing and, what is best of all, & sum- 
mary, both brief and clear, of all the important works 
which have appeared during the past twenty years. 
It is a remarkable feat to have presented this con- 
siderable documentation in such an attractive 
manner and so well laid out. For example, if a 
scientist has to make study of structures at high 
temperatures, he can find the method that is best 
suited to his needs and the original references which 
ae ee eee 


ap 

ong chapters are original monogrep ~ for 
example, those on counters, microbeams, 
of organic fibres, ete. The chapters of the last part 
of the book, on some applications, are particularly 
welcome: they appear to contain the essence of 
many investigations. Against this must be set the 
fact that certain pointe remam but slightly developed, 
despite the interest they have for those goncerned 
with the physica of the solid state: such topios are 
the analysis of the-shape of the lines from distorted 
oryBtals, and the determination of the ters of 
order in solid solutions. It must be how- 
ever, that mention is made of the study of the single 
crystals, and it is difficult to reproach as bemg incom- 
pleto 8 book whioh: âlrsady Tuna fo mote: than Bere 
hundred pages. 

The book is the collective work of some thirty 
authors. Thus each topio is dealt with by a 
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and each author’s personal experience of oentury. The publication of the Russian translation 


fie sabie explcina the lively wpproadh of ibo work: 
All annoying heterogeneity has been completely 
smoothed out by the three editors: Dr. H. Rookaby, 
on techniques; Dr. A. J. C. Wilson, on methods of 
interpretation ; and Dr. H. S. Peiser, on applications. 
Rib ius cise are Baud aed tease baa Frona 
this shows how numerous in Britain is the school of 
X-ray orystallographers continuing brilliantly the 
work of their teachers who founded this acience. 
A. GUINIBR 


. ERASMUS DARWIN 


The Temple of Nature; or, the Origin of Soclety 
A Poem, with Philosophical Notes, By Erasmus 


Darwin. (In Russian.) . 289+6 . (Moskva: 

Izdatelstvo Akademii N: SSSR., 1954.) 12 roubles, 

80 kopeoks. ; s 

E may be that the + admiration felt for Charles 
Darwin in the U.8.8.R. induced the Académy of 


Sciences to re-publish the Russian translation of this 
poem of his grandfather. “The Temple of Nature", 
by Erasmus Darwin, was originally Dd 
a year after his death. The 
tion of this poem was published tol in the Jew 
of the Ministry of Education in Bt. Petersburg. The 
translator, N. A. Kholodkovaky (1858-1921), was 
rather a remarkable man—e professor of zoology, a 
post and a gifted translator of Milton, Shakespeare, 
Byron and Goethe. 

“The Temple of Nature" is probably leas known 
than "The Botanic Garden” by the same author. It 


It is nob & major 

io work, but it is not without certain charm and 

full of humour, much of it clearly unconscious. 
Here is & fragment of it, chosen at random : 


"In earth, sea, air, around, below, above, 
Life’s subtle woof in Nature’s loam is wove ; 
Pointa ared to pene living lino eae 
Touch’d by some goed & tho bending ends ; 
Gee n ee poi hee cates 
pedo sir ad nutrini globes or cubes ; 

And urged tencies new select, 

, secrete, eject.” 


Ei uM 

morgen n Sha TU ee o tho POE Teta 

the ‘style, rhyming sequence and metre 

of the Te dy Qus he kad to expand! (be 
aie 1 088 Hue tic 8287 lise. 

In addition to the full text of the poem, the volume 
contains Charles Darwin's life of his grandfather in 
translation, two sets of notes by Erasmus Darwin, 
also in translation, one set by the translator and ane 
set by the editor, who also provides a biographical 
sketch of the translator. There are two portraits of 
Erasmus Darwin, one of the translator and other 
illustrations. 

The book is edited by E. N. Pavlovsky, 
Rogue ecc ciui adu pid cie 
of Boienoes in cant fact especially 
when wis realised quide translator, N. A. Kholod- 
ren was also a prominent zoologist. 

The poem is an expression of Derwin's ecientiflo 
views on the 


Like his ‘Botanic Garden", this poem 
record of scientific thought at the end of the eighteenth 


^ 


of this is not intended as a homage to a minor English 
post, but as an important contribution to the ever- 
growing Russian literature relating to the history of 
science. S. I. Towxmurr. 


SYSTEMATIC ZOOLOGY 


Methods and Principles of Systematic Zoelsgy 
By Ernst Mayr . E. Gorton Linsley, and È. 
Robert L. Anci een Publications in 
the Zeolaricel tanen Pp. ix+828. (London: 
Been E Publishing Oo, Ltd., 1958.) Sls. 


OVEILTY usually brings rapid developments in 

a acience followed by a spate, sometimes super- 
abundant, of text-books and treatises. The novelty 
of the new systematics is, however, 


unspectacular 
„either in methods or resulta, and development in 


has been correspondingly slow, with the 
need for a treatise growing equally 
slowly. The need has, however, been very acute for 
many years, and zoologists oan count themselves 
forbunate that it has now been satisfled in ion 
to its intensity. The three authors have t to 
the task not merely the easential knowledge but also 
breadth of understanding and an ability for lucid 
and ition. 

The k, “a concise preeentation of the methods 
and principles of zoological classifloation”, is sub- 
divided into three parts, of which the first, and 
shortest, deals with the history of taxonomy and 
proceeds logically to consider changed concepts and 
the status of the hierarchical categories. Part 2, 
taxonomic procedure, is a step-by-step guide from 
advice on the selection of the problem and assembling 
material and information, to the 


presentation. The phenomena the taxonomist will, 
or may, encounter and the methods he will, or ought 


to, use for with them are themselves treated 
in taxonomic ion and grouped in ical cate- 
gories. Ib is & sorry comment on human that 


nomenclature, which should be merely the hand. 
maiden of i has so ‘beguiled some and 
bedevilled others that the section ing with it 
needs the i t ofa of the whole book. 
But that is not the fault of the book, nor of ita authors, 
and students will find the section very 
though the important Copenhagen 

were not available in time for inclusion. 

“Methods and " js an esential text- 
book for all students of evolution and taxonomy and 
a valuable reference book for systematists 
however experienced they may be. Much of it should 
be read by any zoologist who would claim to have 
& broad and understanding of his subject. 
There are, naturally, some expreasions of opinion 
that are controversial, but errors are notebly few and 

insignificant. The authors will therefore 

it especially galling that the statistical section, 

which the non-mathematically minded may follow 

blindly, contains a slip; the numerical value of the 

standard error of the difference between means 
(p. 142) is not an index of significance. 


H. W. PARKWE 
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OOL is & most versatile fibre, and many facets of 
interest ‘to scientists and those concerned with 
ita growth and processing were examined at the Wool 
Textile Research Conference, held successively at 
Bydney, Geelong and Melbourne, under the chairman- 
ship of Dr. F. Ww. G. White, during August 33-Beptem- 
ber 9. The Conference was promoted, with much fore- 
Bent ane byte Commonwealth Scientific 
and Industrial Research Organization (O.8.I-R.O.) to 
mark the expansion of research into the wool textile 
fleld in Australia. Never before had so many wool 
scientists and technologists assembled eet plana from 
many countries of the world. The excellent 
and organization of the many sessions hel oe 
presentation and discussion of papers (some 140 or 
so in number) ensured the success of the Conference, 
despite the wide range of scientific investigations 
that the Conference en 
Many of the fifty-three overseas delegates, from 
Great Britam, the United States, France, 
Germany, Japan, India, South Africa, Canada and 
New Zealand, attended by invitation of the Aus- 
tralian Government, and all would wish to express 
their appreciation of the hospitality received from 
both organizations and private see iuale during 
this memorable occasion. 
ín sdditian o the ain s a i oci eke 
Sydney: region were organized so that 
delegates could’ learn at first hand of wool-growing, 
pastoral] improvement, and irrigation in Australia. 
Wool research under the Commonwealth Scientific 
and Industrial Research i 


M. Lipson at 
MoMaster Animal Health Laboratory at Glebe, 
Sydnèy, the Sheep Biology Laboratory ab Proepeot, 
the Animal Health Research Laboratory at Park- 
ville, and other stations of the Organization and 
university departments.  Sóme hundred delegates 
attended from these institutes. The overseas visitors 
were able to see the work in progress, which included 
amino-acid and peptide analysis, the study of crimp 
properties of fibres, and a new 
approach to e ase Ad wool. Australian 
workers contributed more fifty papers, while 
those from abroad included twenty from the Wool 
Industries Research Association of Torridon, Leeds, 
eighteen from the University of Leeds, nmo from 
other delegates from Britain, thirteen fram the United 
States, and twenty-three from other countries. 
Beveral lectures, same to the delegates and scientific 
obeervers from universities and research centres and 
others open to the general public, were given d 
the Oonference od. The publio i o 
attracted an audience of five to six hundred, and 
this, together with other evidence, clearly indicated 
the public recognition of the contribution of the 
Commonwealth Scientific and Industrial Research 
Organisation to the service of the community. The 
inaugural lecture at the Conference was given by 
Prof. W. T. Astbury, of the University of Leeds, 
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THE INTERNATIONAL WOOL TEXTILE RESEARCH CONFERENCE, 
AUSTRALIA, 


1955 


who, in his own inimitable style, showed how early 
work on the structure of keratin fibres and materials 
had stimulated much of present-day thought and 
research on proteins. Dr. E. G. Carter, of the Inter- 
national Wool Secretariat, gave an excellent account 
of the part played by science in the study and use of 
cir d'assurer e 


Melbourne. "Perhaps the most stim lectures, 
however, were those by Prof. Robert B. Corey, 
Dr. F. Banger and f. Emil L. Smith. Many of 


the overseas delegates had previously heard lectures 
from these investigators, but ib is certain that even 
theee delegates were again thrilled to hear a 
first-hand account of the masterly researches of 
Corey and Pauling on the configuration of the pro- 
teins, of Sanger on: the structure of insulin, and of 
Smith on structure determinations of papain. Every- 
one present appreciated the significance of Sanger’s 
statement that the molecular weight of insulin is 
5738. 

In addition to these Conference lectures, many 
delegates adgreased local societies and other groupe 
interested in scientiflo and technical advances in the 
use of wool. There was, in fact, a wide exchange of 
opinions and information and there is little doubt 
that many opportunities were taken to co-ordinate 
research ‘between different countries. 

It is impossible within reasonable space to give a 
detailed account of all the papers presented at the 
Conference ; but & useful will be served by 
ivi for each of the main sciences, the outstanding 
feum E coften e to nam work. CRAT 
were made available either by & single or by & 
group of contributions. Some idea of the amount of 
material made available to the Conference will be 
gained by the anticipated size of the Conference 

to be published m the near future, 
namely, more than 2,000 pages that will occupy five 
ar six volumes. ‘ 


Chemistry 


In the chemical studies, the emphasis was under- 
standably on proteins. Dr. F. vr (University of 
Oembridge), in addition to ing the investi- 
gations carried out by his team o orani workers 
on the distribution of the cystine residues in insulin, 
reference to the oyolio structure formed 


fene nf this WOK 1 han of d Sae eE 


85-86 per cent of the total a ag ap 
present as eystine-sulphur, due n Te 
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D. H. Simmonds (0.8.LB.0. Wool Textile Research 
Laboratory, Melbourne), to the presence of 14-15 per 
cent of elamentany sul This latter flnding was 
reported in & paper Simmonds m which were 
given complete amino-acid analyses for four samples 
of wool fibre. 

The availability of a complete amino-acid analysis 
for wool would mark the end of the first in the 
study of the keratin molecule. U: , there 
are several problems to be resolved with regard -to 
the data available. Simmonda’s data agree reason- 
ably well with those of Dr. A. Robson and M. O. 
Corfield (Wool Industries Research Association, 


to be outside 
toleranca of naeia Gb tie duas tial a iada deed. 
In addition, the content of some amino-acids clearly 
differs with different wools; this is undoubtedly 


true of cystine and tyrosine, and possibly occurs’ 


with phenylalanine, glycine, aspartic acid and 
threonine. The data available account for 96 per 
cent (Simmonds) to 99 per cent (Robson -and 
Corfield) of the total nitrogen, and henoe the unknown 
sulphur fraction must exist as elementary sulphur— 
a theory not readily acceptable to most protein 
chemiste—or to the presence of a polysulphide group 
in place of the cystme—dithio linkage. 

Many papers were concerned with the constitution 
af the keratin molecule, Dr. 8. Blackburn and-G. R. 
Lee Ma Industries Research Association, Leeds) 
yii that the method of hydrarzinolysia of 

ri e$ al. shows glycine, alanine, serine and 
threonine to be carboxyl terminal groups in intact 
wool Most workers in this fleld, however, are con- 
cerned with the obvious heterogeneity of the wool 
fibre and have attempted to separate, either fram the 
whole fibre or some histological fraction, for example, 
cortical cells, & soluble protein or protein degradation 
product. "Experimenta in this direction, carried out 
by means of thioglycollic acid, were described by 
Dr. F. G. Lennox and by J. M. Gillespie (both of the ^ 
O.B.LR.O. Wool Textile Research Laboratory, Mel. 
bourne), while Dr. P. Alexander and Dr. L. F. Smith 
(Chester Beatty Research Institute, London) claimed 
that oxidative fission, achieved by peracetic acid 
folowed by extraction with aqueous ammonia, 
affords products of a lower degree of peptide-chain 
ion. I. J. O'Donnell and E. F. Woods 
(O.8.LR.O. Wool Textile Research Laboratory, 
Melbourne) reported a comparison between the 
reductive and oxidative methods, and Dr. B. 8. 


Harrap (of the same Laboratory) examined some of, 


these preparations for molecular weight by the 

ing monolayer technique; for a-keratose he 
obtains values ranging from 7,500 to 70,000 depending 
on the pH and ionic strength of the solvent. Prof. 
H. Zahn and J. Meienhofer (University of Heidelberg) 
obtained producte, which they coall wool gelatin, by 
extraction of wool with cold water; but there is 
some doubt as to the wool keratin being the ditect 
source of their material. The bearing of the nature 
of soluble protein material from wool on the regenera- 
tion of wool fibres was discussed by Dr. F. Happey 
(Bradford Technical College). 

Much attention was given to the reactivity of the 
disulphide bonds in proteins and peptides. Alkaline 
treatment of wool resulta in formation of lanthionine, 
and this reaction was discussed by Prof. A. Schdberl 
‘and Annemarie Wagner (Vetermary School, Ham- 
burg), by Prof. H. Zahn, and by Dr. 8. Blackburn 
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and G. B. iso (Wool Tadneigica Housrdt ANIOGIAHSU, 
Leeds) ; these workers described a method for the 
determination of lanthianine based on the spectral 
absorption of the ninhydrin colour, whereas Dr. 
E. O. P. Thompson (O.S.LR.O. Wool Textile 
Research Laboratory, Melbourne) resorted to 
bromine oxidation. The separation of the dinstereo-' 
isomerides of lanthionme was described by Schdberl 
and Wagner and by Blackburn and Lee. The 
mechanism of the formation of lanthionine and the 
Preperadion and aps of derivatives of lan- 
meo pipi by Zahn and by Dr. 
J. TM & Swan "workers Pere STILO. Wool Textile 
Research Laboratory, Melbourne). 
The attention that has been givén to the extraction 
products of high molecular weight and to the products 


.of partial hydrolysis was reflected in the papers 


devoted to their separati . R. L. M. 
Synge (Rowett Research Institute, Aberdeen) dig- 
cussed the seperation of larger peptides and advanced 
considerations that merit serious study, while the 
paper by Dr. A. J. P. Martin (National Institute for 
Medical Research, London) on the partition chromato- 
graphy of proteins was & valuable contribution to 
this subject; in this connexion, Dr. Sanger recom- 


mended the use of paper ionophoresis at high voltages 
for use with 
A fuller of wool has been developed by 


eine ta eee ore dS. this was shown by 
papers on this subject, y those by Prof. 
J. B. Speakman and his co-workers of the University 
Gt Leeds, who., geye ere OL pepers. deeofibmg 
investigations on the chemical mechaniam of 
ee a ee E 

and of ninhydrin, and on the setting of stained 

at low temperatures. Prof. Zahn, m a lecture 
to the Conference, described the use of mono- and 
bi-functional cross-linking agents and their effect on 
the resistance of the fibre to 


and a paper by J. E, Moore and Dr. H. P. Lundgren 


(U.8. Department of Agriculture) nol t di di- 
maleimides as cross-linking agents. Prof. M Oku 
and I, Shimizu (Kobe University, Japan) claimed 
that the stability and mechanical properties of wool 
are improved by formaldehyde cross-linking, achieved 
E or lenetetramine. 
approach to the chemical modification of 
re was shown by Wikstrom and co- 
workers (Swedish Textile Research Institute, Gothen- 
burg), who found that the surface reactivity of the 
fibre could be increased by treatment with chemical 
reagenta, especially hydroxyl ions and organic sol- 
vents; it is of interest to note that W. G. Crowther 
(O.8.I.R.O. Wool Textile Research Laboratory, Mel- 
bourne) noted in his paper that hydroxyl ions increase 
the susceptibility of wool fibres to proteolytic attack. 
A paper of practical importance in the ghrink- 

of wool, given by R. Bentham, O. B. Stevens 
Prof. O. 8. Whewell (Oniversity of Leeds), dealt with 
the action of hypochlorites on wool that had been 
modified by treatment with alkalis, acids, deaminating 
agents and dyes. All these contributions place 
emphasis on the part played by the cuticular layers 
of the wool fibre in chemical proceases. 

The general trend of work on the chemical modi- 
Du c ddr in war ance pide UN 
H. P. Lundgren, who discussed the stability 
hydrogen-bonded wool structure, as shown 
reaction with Q-propiolactone, the stebili 
disulphide bonds, the behaviour of wool on heating 
or exposing to ultra-violet light and the protection 


Dr. 
of the 
by the 
of the 
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of wool against ‘such agentas by the use of,- for 
example, titanium alkoxides; one interesting 
observation in this lecture was that the yellowing of 
wool ig-promoted by suint, ane active principle of 
which is urocanic acid (a glyoxalylacrylic acid). 


Pia 


The application of reaction-rate theory of visoo- 
plasticity ta wool was the subject of, e Jeciure: by 
f. H. Eyring (University of Utah) and of one of 
the physics sessions. This theory often merely 
expresses the usual experimental results in an 
alternative form, but a stimulating by Dr. L. 
Peters (University ‘of Leeds) ppm eri relate the 
statistical parameters to a molecular model of the 
fibre. The interaction of wool and watee again 
brought reaction-rates to the fore, and some beautiful 
experimental work from the O.8.I.R.O. Wool Textile 
Research Laboratory at Sydney provided data for 
the very rapid diffusion of water into single fibres. ' 
A paper by F. L. Warburton (Wool Industries 
Research Association, Leeds) showed how useful the 
wet-bulb theory could be for calculations of drying 

and conditioning on an industrial scale. 
A review of the present -position of research on 
was contributed _by J. Ingham 


cussed problems of high-draft spinning. This seasion 
also considered woollen carding and spinning and the . 
design of ta when industrial plant has to 
be used. arrangement and the behaviour of 
fibres during mechanical prooeeming were surveyed in 
a series of papers presented by British and Ans- 
tralian 


excellent guide to precautions that are necessary 
when subjecting wool to acid or alkaline conditions. 
The sessions on manufacturing proceasea were con- 
cluded by & symposium at with some four 
hundred members of the local textile mdustry, where 
& lively discussion followed short addresses by Dr. 
A. B. D. Cassie, Dr. J. G. Martindale and Prof. O. 8. 
Whewell. 


Histology 


The fine histology of wool and the recent discovery 
of its bilateral structure provided much material for 
exchange of experience and opinion. There seems 
little doubt that the bilateral structure contributes 

y to the crimp of wool, and because of the 
reactions ee ee 

it may well be & principal factor in 
bur Ea EE a Vati or oo ete 
Although much was discussed about the wool follicle 
and ite blood supply, no suggestion was made as to 
how this difference in keratinization, apart from 
references to Aubers work on detailed segmental 
keratinization, or possibly even in chemical com- 
position, might arise. The histology af the wool fibre 
and that of ite follicle are subjects that require much 
more research, possibly with entirely new approaches. 
Iris ui au eer dul ARI. Pa aser ud 

the electron microscope, and infra- 
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rd aei with deuteration of the protein 
ooked in crystallites offer opportunities 
for considerable advance in our knowledge of wool 
structure. Ib must be remembered, however, that 
although the orystallographers may solve the problem 
of the crystal structure of keratin, they will have 
t on how wool works. The 
“oontributions by Dr. R. D. B. Fraser (O.S.I.R.O. 
Wool Textile Research , Melbourne) and 
by G. King (Wool Industries Research Association, 
Leeds) on the infra-red spectra of swollen fibres were, 
therefore, moet weloome. 

There were aleo sessions on wool as a textile fibre, 
where students of genetica and nutrition sought 
aH Me ees Mu em UH te 

fibre characteristics desired by the wool manufac- 
turer. These discussions revealed again the uncer- 
tainty that exists concerning the uniformity of the 
physical and chemical properties of- wool; and until 
greater accuracy is attained in such measurements, 
the biologist can only sock greater regularity of 
diameter and crimp. Many of the difficulties 
fag the hys aud oabi is fade coerce 
in the properties of wool are probably due to the 
heterogeneous samples that normally come their way, 
and one outoome of the Conference has been the 
establishment of contacts that will provide wool 
samples from flocks of a definite type of sheep, or 
even from different parts of one or more fleeces: in 
this connexion, a scheme has been proposed for the 
preparation of, for example, large samples of finely 
cut, clean wools so that workers all over the world 
may have & common source of material for amino- 


acid analysis, eto. 


As a final note, it is appropriate to consider the 
Oonferenoe in ita wider perspective, made le 
by the numerous and long-distance tours the 
delegates, either individuals or in parties, were able 
to make d tbeir stay in Australia. Here was a 
prii und Geen of E DITE 
tracts of uncultivatable soil. Yet to-day approx- 
imately 127 million Australian sheep are producing 
more than 1,200 million Ib. of greasy wool, 74 
cent of which is mermo. This is merely a reflexion 
of the strength and endeavour of the Australian 

e who, as described in the Conference Hand- 

“live in a dynamio economy”. Since the 
introduction at the end of the eighteenth century of 
the first merinos into Australia and Tasmania, the 
land has been cleared ahd the pasture improved in 
order to raise such an immense number of the 
descendants of the original small stock. The arduous 
task of developing the land was first 
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one-half or leas sheep per acre is 
of two or more per acre. This 
improved pasturage has been made possible by the 
work of the Commonwealth Scientific and Industrial 
Research Organization, which has investigated the 
vital questions of soil fertilization, selection of 
grasses, clovers, eto., the problems of metal deficiency 
tiv atlas dna the many Role in tbe beeing and 
care of 

Irrigation also presents a serious problem in a 
country where the rainfall is generally meagre and 
irregular. The delegates saw vast areas in Victoria 
and South Australia where there was serious floodi 

and where, in the summer months to come, the 


- 
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will be dry and Extensive schemes of 
irrigation and water conservation have been carried 
out or are nearing completion, and delegates had the 
opportunity of oppiointing Ef magnitude of these 
schemes by visits to the wy Mountains and to 
dama under construction, such as that at Warra- 
gambe. i 


Macquarie Valley region m Tasmania, where & very 
pa of fine-woolled merinos is maintained. 

on genetics and growth of sheep by the 
Commonwealth Scientific and Industrial Research 
Organization has been most active. The occurrence 
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of ‘steely wool’ and malnutrition of the sheep was 
traced to cobalt deficiency. The wide need for 
phosphate fertilization of the soil was demonstrated, 
and to-day problems such as ‘staggers’ due to 
Phalaris tuberosa are being investigated. 

The le of Australia m general and the graziers 
in parti have come to appreciate the invaluable 
work of the Commonwealth Scientific and Industrial 
Research Organisation, and the importance of the 


. Oonference to Australia was indicated by the presence 


Prime Minister and several colleagues at the 
dinner, and by the reception of all delegates 

by the Governor-General and Lady Slim at Canberra. 

j A. B. D. Oassm 

` F. O. Howrrr 


of the 


SOIL MECHANICS, GEOLOGY AND CIVIL ENGINEERING 


URING the recent meeting at Bristol of the 
British Association, & most informative joint 


oivil engineering 
ce. . Mr. F. B. 
Edmunda, of the Geological Survey of Great Britain, 
introduced the discussion. He pointed out that the 
civil i , in order to make an & iation of 
the reactions of the rocks to his activities, 
requires a5 full geological information as le 
concerning a new aite, particularly in to the 
determined 


potentialities of water storage in, and movement 
through, the rocks. Detailed geological information 
is more necessary to-day than in former years for 
two main reasons: through advances in technique 
and ‘machinery, many civil engineering works of 
to-day are immensely and more complex than 
those of past days; and whereas the old engineers 
usually had the choice of gite, present-day works 
often have to be constructed at sites imposed on the 
engineer. These may be on alluvial tracts, in coastal 
areas, or in other difficult situations where the 
ground is occupied by thick beds of unconsolidated 
ial, in many instances saturated with water. 

Up to thirty years ago, logical acience had more 
or leas ignored petrol D atic oP any oa 
The physical ios of soft rocks end, in the 
case of clays, differences of behaviour relative to the 
variable factor of the amount of adsorbed water in 
them, had received scant notice; but these pointe 
are of vital importance to engineers. In the circum- 
stances, engineers and physicists set out themselves 
to get information of the kind required. From their 
work has evolved the science of ‘soil mechanics’. 
The word ‘soil’ in this connexion connotes soft 
unconsolidated material irrespective of ita thickness 
or of ita depth below ground surface; it has but 
little connexion with the top several inches of the 
earth's crust associated with agriculture. “Generally 
speaking, what tho engineer calls ‘soils’ are the ‘soft 
rocks’ of geological terminology, for example, sand 
and clay. Their essential feature, however, is lack of 
consolidation. 


Much of soil mechanics investigations is & matter 
of physics undertaken in the laboratory, but labor- 
atory teste by themselves are incomplete. To obtain 
the fullest information from them the amall samples 
used need to be related to the stratigraphy of the 
beds from which they are taken. 

Mr. P. L. Capper, of University College, London, 
described the fundamentals of soil mechanics. Soil— 
used in the i i y forms, nm 
ite natural ition, the foundation for all works of 
construction, except where these can be founded 
directly upon solid rock. Tt is also used extensively 
as a constructional material, for example, in embank- 
ments, dame and earth roads. In designing any 
members of an i ing structure, four points have 


engineering 
- to be considered: the load or external forces applied 


to the member; the internal forces and stresses set 
up in the member ; the deformations produced ; and 
the way in which failure will take place if the member 
is overloaded. The game applies to soil; but com- 
pared with other materials of construction, soil 
presenta greater difficulties on account of ita lack of 
uniformity and ite susceptibili to changes in its 
properties arising from variation in the water content. 
Soil mechanics comprises three main divisions: 
mechanics of soils, that is, the loes af i 
induced by engineering work, stress distribution and 
movement of water in soil; site investigation and 
the testing of soil for the determination of the relevant 
properties ; the application-of the findings under the 
first two headings for civil engineering design and 
construction. 

The first division of soil mechanics includes the 
study of the conditions of stability of masses of soil, 
the determination of the internal streases set up in soil 
under the action of external and gravitational forces 
and study of the laws governing the movement of 
water in soil. As with other engineering materials, the 
solution of stability and streee-distribution problems 
in soil involves an application of statics combined 
with assumptions as to deformation characteristica 
such as elasticity or plasticity. - 

In deciding upon the depth to which an investiga- 
tion should be carried out, the chief point is to 
estimate the depth of soil which will be appreciably 
axoeed by the BERG loons; sar TEE eee ce 
the extent of the loaded area. The concept of the 
bulb of pressure illustrates this principle. The most 
important soil properties from the engmeer's point of 
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view are compressibility, shear strength and perme- 
ability. The oom: ility of soil, in the broadest 
sense of the word, may be defined as the relation 
between compressive deformation and the pressure 
producing it. The deformation may result from one 
or more of the following factors: it may be elastio, 
recoverable when the pressure is removed ; plastio, 
due to plastio flow of material ; or may result from 


consolidation or closer packing of the icles 
resulting from the expulsion of water. In clay soils 
the due to consolidation may be of oon- 


siderable magnitude but is & very gradual process. 
The shear strength of soil is &emumed to be made 
up of two components: intergranular friction and 
cohesion. Generally speaking, sands and gravela 
derive their strength almost entirely from friction, 
whereas in olay soils cohesion predominates. 
Reviewing the rapid development of soil mechanics, 
it is seen that a vast amount of knowledge, theoretical 
and practical, has been accumulated in a 
tively short iod of time. If this knowledge is to 
be used to best advantage in civil ehgineering, 
careful study must be made of ‘case history’, that is, 
observation of engineering works during canstruction 
and while in ordmary use. Also, every opportunity 


and its successful application always calls for 
experience and common sense. 

. Two papers on direct applications of soil mechanics 
and geology to civil engmeermg followed, delivered 
respectively by Mr. A. H. Tomas, of the Civil Engineer’s 
i ipe British Railways, Southern Region, and 
by Mr. D. F. C. Henry, of the University of Leeds. 

It was not until about 1987-88 that the scientific 
study of the physical and engineering properties of soils 
was taken up by one or two selected civil engineers 
of British Railways with the view of obtaining better 

ing of the many landslips and other soils 
problems with which British Railways are faced. In 
. the case of landslips, calculation, taking into account 
the mechanics of the slipping masses, the water 
preasures and the resistances offered by the soil, now 
often enables a far more rational approach to be made 
‘to the remedial measures than was possible before 
the advent of the science of soil mechanics. 

The bi single landelip problem affecting 
British ilways is that of the coastal landslips of 
the Folkestone Warren, Kent. There the railway 
runs for two miles continuously across a great expanse 
of slipped chalk and Gault‘clay resulting not from a 
lubricated surface between the Ohalk and the Gault 
as formerly assumed, but from shear failure of the 
Gault in ita basement bed on top of the Lower 
Greensand. The Middle and Lower Chalk form cliffs 
rising to + 550 ft. O.D. behind the wide stretch of 
slipped ground, while the Gault underlies the whole 
of the affected area. In 1938, research was com- 
menoed, into the nature of the slipe, which were then 
once again beginning to threaten the stability of the 
railway. Test boreholes were sunk over a wide area 
down to depths of 300 ft. and many soil samples 
were extracted for visual i ion and i 
testing. In this work foil identifleation and the 

ition of stratigraphioal horizona by the geo- 
logisb proved of the utmost value in supplementing 
the information obtained from soil mechanics teste. 

As a result of the research at the Warren, an 
extensive programme df stabilization works has been 
put in hand consisting of: (1) new sea walls farther 
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out to sea, with filling behind protected by concrete 
slabs in order to provide toe weight on the foreshore ; 


cases of substation buildings, signal boxes and 
bridgesi the, design ofthe foandsiions ia determined, 
not by the shear strength of the ground but by ite 
consolidation settlement under the load. One of the 
most difficult problems which arises in connexion 
with the estimation of the probable settlament of 
structures ia that in which a group of piles may be 
required to transmit the foundation load to a layer 
of soft compressible soil, the thickness of whioh is too 
great to permit the piles to penetrate to firmer 
material below. Nevertheless, it has proved possible 
to arrive-at reasoned estimates of probable settle- 
ments in such cases, a typical one being that of 
proposed pile groups for new side spans to the 
Kingsferry Brıdge, over the Swale, where there is a 
great depth of soft alluvium overlying London Clay 
of ing strength. ^ 

ical of the application of soil mechanics to the 
solution of tunnel stability problems is the case of 
Bo-peep Tunnel, ings. This double-lined tunnel 
passes through the Wi Clay. A few years ago 
ib waa noticed that the tracks near the western end 
of the tunnel were rising, the side walls were closing 
in and houses over the top started to subside. Steps 
were taken at ance to put temporary supporte m the 
tunnel to arrest the movement. Very careful myesti- 
gations revealed that the movements were due to 
sheer failure of the ground in the side-wall footings. 
This had been bro about by very slow pro- 
gressive softening of ground under the tracks on 
aocount of the combined action of lating water 
and the dynamic effects of rail tzama, — 

Followmg this instance, extensive soil mechanics 
investigations were made in both Hastings and Ore 
tunnels, and major strengthening works were pub in 
Hand. ; 


Mr. Henry described some soil mechanics aspects 
of the design of pad, strip and raft foundations 
located on the surface of the ground or at a relatively 
shallow depth. Recent experimental investigations 
include those of Golder, who in 1941 carried oub tests 
on axially loaded model footings ranging in size from 
6 in. x 6 in. to 30 in. x 6 in. on the surface of clean 
dry river sand contained ina 8 fb. 6 in. x 3 ft. 6 in. x 
14 in. deep box. Tests were also carried out on foot- 
ings mg from 8 in. x 8 in. to 18 in. x 8 in. on 
remoulded London Olay na 2 ft. 6 in. x 1 ft. 8 in. x 
8 m. deep box. Meyerhoff made some testa on footings 
on sand contained in a box with a glass front; the 
inside of the glass was smoked so that the move- 


. mente of the grains under load were automatically 


scribed on the glass. In another series of tests, 
vertical and eccentric loads were applied on footings 
of various lengths and 1 in. wide on the surface of, 
and at shallow depths in, loose and medium Ham 
River sand and remoulded London Olay. 

More experimental evidence based on larger foot- 
ings tested on the surface of, and at a depth in, sand 
and clay and loaded with axial and eccentric loads is 
desirable. In planning testa, the elimination of 
restraint due to confinement of the soil is necessary, 
and the reeülte must be carefully analysed in the 
light of what is known concerning the behaviour of 
soils under stress and the modes of failures of footings. 
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Mr. Henry concluded that the present position of 
soil mechanics aspecte of foundation design is reason- 
ably satisfactory. Where soil conditions are straight- 
‘orward or the structure is not large—for example, a 
Jomeetie house or a small retaining wall—then simple 
‘nvestigations of the site and testa coupled with 
alamentary soil mechanics theories are sufficient for 
practical work. On the other hand, considerable 
practical experience and theoretical knowledge is 
cequired where soil conditions beneath projected 
important structures are complex, and the inter- 
pretations of investigations and recommendations 
are best placed in the hands of specialists. 

The wil never be able to eacape the fact 
that soil is the most variable material with which he 
haa to deal, and even where a mas of soil is apparently 
of uniform type, its physical properties may vary 
considerably. Apart from general changes in physical 
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properties which may occur across & site, there are 
innumerable local variations which would entail much 
work to determine and take into account directly. 
In suitable oases such local variations can be catered 
for in the deign of important structures by means 
of a coefficient of variation, in the nature of a factor 
of safety, based on the magnitude and eee of 
properties revealed by soil mechanics tests. 

The sym was attended by & large audience 
and aie ae ed the value of joint meetings 
between sections, a feature that becomes yearly more 
desirable with the rapidly increasing degree of inter- 
digitation of the different sciences. Interest m the 
meeting was accentuated by the kindness of 
Engineering in providing pre-printe of the several 
papers, and of the Soil Mechanics Department of 
the University of Bristol in furnishing a tus for 
F. H. MUNDB 


LIGHTING AND VISION 


HE discussion on lighting and vision in Section I 
(Physiology) of the British Association during 
the recent Bristol meeting was opened by four 
whose papers dealt with some important 

aspecta of the subject. 

in the first papar, H O; Weston, director of the 
Medical Research Council's Group for Research in 
Occupational Optica, gave a brief account of some of 
the studies of human responses to varieties of lighting 
that have been made in recent decades with the 
object of providing scientific knowledge as a basis for 
Parcs din , particularly for building interiors. 
AD of these studies which have influenced 
present concepts of good lighting practice have been 
made in Great Britain, under the eis of the Medical 
Research Council and the Department for Scientific 
and Industrial Research. They were primarily 
prompted by concern for the welfare of people at 
work end for their occupational efficiency. 

Thus, in the early twenties, Elton, Weston and 
Wyatt each studied the affects of lighting upon the 
performance of weavers, which was shown to vary 
with the amount of illumination available up to 
about 30 lm.[ft.. Weston and Taylor varied the 
illumination provided for printing odmpositorsa, and 
found that the rate and. accuracy of working was 
proportional to the logarithm of the illumination 


value up to a level of 25 hn./ft.". They also showed 
that if the lampa abad were Bo as to be glaring, 
work was impeded and the of & given 


value of illumination on the work was reduced. 


McDermott determined the desirable illumination 


for the work of ista, and Adams studied the 
Qui fone nner oing visually unexacting work 
er different conditions of lightmg. By such fleld- 
studies m occupations, chosen because their visual 
demands seem typical of whole classes of oocupetions, 
it was hoped to determine a scale of values of 
illummation adequate on physiological and O- 
logical grounds for diverse purposes. This is a 
and difficult procedure, and a more fundamental 
approach was suggested by Beuttell in 1938. Pointing 
out that the vimbility of all objecta depends on 
certain of their characteristics, chiefly their sire, 


experimentally, so that levels of illumination oould 


be computed for any visual task the critical com- 
ponents of which could be measured. 

Using & suitable series of stendardired tasks, 
Weston determined these basic relations, and his data 
are widely used internationally in prescribing illum- 
ination for good visual performance. He has also 
shown the effect of age upon the performance of these 
visual tasks and how it varies with different levels of 
illumination. 

A much studied aspect of lighting is glare. Current 
rules of practice for the avoidance of this evil are due 
largely to the tal studies of Stiles and, 
more recently, Hopkinson and others at the 
Building Research Station. Responses to a variety 
of other features of lighting have been and still are 
being studied scientifically. Although recent advances 
in knowledge of lighting requirements, as well as in 

techniques, are bemg applied fairly ex- 
Pca there is no doubt that the present lighting 
of many homes, schools, hospitals, offices, factories- 
and other places is poor ; not very rarely it is almost 
incredibly bad. - 

The investigations desctibed by W. R. Stevens, 
head of the Illumination Group, General Electric Com- 

y's Research iea, Wembley, were made 

y Foxell and Stevens poor d the dependenoe of 
te canens for foeing d upon the luminanoe of 
the object looked at and the luminance of flelds of 
different size surrounding the object. Lythgoe (1932) 
showed that, except at low values of test-object 
luminance, the visual acuity attainable is better 
whan the eero diria ald of view. Ma n TAAAC 
not very much below that of the test-object than 
when this field has zero or almost rero luminance. 

On the besis of this finding, it has been widely held 
that lighting for good seemg should brighten the 
whole apparent environment almost as much ag it 

the given object of attention. However, 
Lythgoe did not study the effect upon acuity of 


luminous surrounds of test-objects when the sur- 


rounds do not entirely fill the visual field. Foxell'and 
Stevens have ’done this, and have also measured 
acuity at higher values of luminance than Lythgoe 
used. They made, altogether, about 100,000 observa- 
tions, using a Landolt broken ring as test-object. 
The ring was presented in contrast with a central 
fleld subtending an angle of 0-5° at the eyes of the 
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observers, The luminance of this fleld was varied 
to a value of 10,000 ft. L. V oual asd v wan rues 
with the remainder of the visual fleld dark and also 
when the smal central fleld was surrounded with a 
more extensive bright fleld. Measurements . were 
made three such surrounds the sub- 
tense of ich was, respectively, 6°, 88° and 120°. 
The effect of the bright surround was studied when 
its luminance was made either to or different 
from the luminance of the cen fleld. 

It was found that at low luminanoee of the central 
field, visual acuity was unaffected by the size and 
luminanoe of the surround except, as Lythgoe also 
found, that ib was reduced when the surround 
luminance exceeded that of the detail to be detected. 
At all lammances of the central field 
1 ft. L., the presence of a luminous surround impro 
acuity, and the best affect was observed when the 
central field and the surround were matched in 
lumianoe. The beneficial effect of a bright surround 
upon acuity was not significantly greater with sur- 
round sizes of 38° and 120° than with the 6° gize. 
Although this comparatively small luminous sur- 
round suffloes for the achievement of high acuity, in 
ordinary circumstances a general distribution of li 
Sey ee ee cones dotal 
to be seen in many 

Forli and Hiévens feud thal manimim andiee 
was reached at a central fleld luminance of about 
1,000 ft. L., with a 6° surround of equal luminance. 
Ab higher levels of luminance and for all surround 


lobor uns re peevide ated dae ue s 
scale. Another question is what, if any, is the effect 
isch rud AA variniai Dent 
of fluorescent lamps? Dr. Floyd's investi- 
ations were prizaeily ttended to Bind an kaawa 4o 
these two questions. 
Dr. Floyd first made an experiment with twenty- 
two of normal sight, who performed Weston’s 
of visual discrimination test illuminated -to 
10 lm./ft.! alternately by filament lamps and by 
fluorescent lampe. The mean performance of the 
subjects under each illuminant did not differ sig- 
nificantly. Multiple tests of a similar kind were then 
performed by another under 6 lm./ft.' of 
filament lighting and aleo under 6 lm./ft.* of fluor- 


at intervals of a few seconds. The filament lighting 
provided a fixed illumination, but the illumination 
given by the fluorescent lamps could.be varied*by 
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the subjects, who were asked to match it to the 
fllament lighting for ‘equal comfort’. The mean level 
of fluorescent lighting chosen in this way was slightly 
higher than the control level, although the difference 
was physiologically i 

80 as to make a long-term comparison between 
filament and fluorescent lighting, three comparable 
groups of clerical workers carried oub their normal 
daily work, with various tests of per- 
formance and of certain visual functions, for thirteen 


weeks under three fortns of li One had 
flament lighting, another had fluorescent ting 
operated by an a.c. power and the third group 
had d.o.-operated fluorescent li free from cyclic 


variations. The working illummation in each office 
was standardized at 12 lm./ft... None of the teste 
applied to the three ups afforded any evidence 
that the three forma of lighting had differant affects, 
Thus, lfmmination, visual porforranos i jus as good 
equal illumination, visual performance is justas 
under fluorescent lighting, with or without ‘fli 

as ib is under fllamant lighting. 

Die era eee ee 
“Holmes, technical director of Holophane, Ltd., 
Goines qui QA 1d oda i S OR Gas 
confidence in their visual impressions as trustworthy 
guides to action. In a suitable state of adaptation, 
the of the eye to light is remarkable ; but, 
while very low ilumination may enable familiar 
objecta to be recognized fairly quickly, the rapid 
recognition of unfamiliar and unexpected objecta, 
which is often easential for the safety of road users 
et night, requires much better illumination. An 
almost instantaneous assessment of the _ quickly 
changing scene confronting both and 
vehicle driver has to be made and suitable motor 

mses initiated. 

Under modern conditions in busy traffic areas, 
there is a bewildering variety of lights, among which 
those intended to give vital information or warning 
to road users sometimes lack conspicuity or add to 
the general confusion. ^ The essential informatian 
should be given clearly wrth the right emphasis, 
and misleading information must be avoided. The 
variety of suitable colours and shapes of road 
signal lights seems now to be exhausted, henoe the 
recent recourse to flashing lights so as to achieve 
conspicuity. 

Fee ee ee to arpa the “pews cf 
dy to gain attention to them, but 

increases dazzle. An example ar ene rod 
cd lights on numerous modern cars. Some of 
iaae oF 100 candidis ae ine nnd Wha B Gal 
of proportion to the general level of street, lighting. 
They appear with shattering suddenness, often only 
a few yards in front of a following vehicle driver, 
and they tend to promote irritation and strain rather 
than visual confidence. Flashing beacons at pedes- 
trian crossings give a weloome and timely warning 
of the need for special care ; but where a number of 
them are visible at multiple road junctions they are 
if out of step. Flashing car-direction 
lights take longer to interpret than semaphore 
indicators, 


Mr. Holmes directed attention to the importance 
of siting street lamps so as to define the direction of 
roads unambiguously and to reveal the presence of 
roundabouts and centre reservations. e E 
proved street lighting tends to encourage greater 
traffic density and somewhat higher vehicle speeds, 
thePe is some statistical evidence that the night 


e 
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«ocident-rate is reduced, and there is no doubt that 
Eb increases the confidence of road users. As to the 
question of yellow versus white headlamps, careful 
experiments have led to the conclusion that, for 
ae ee there is no significant difference 

power nor in estimates of glare, and it is 
nS us HAE Felloe Lebt pecbieates fog better than 
white. 

The general discussion evoked by the papers which 
have been summarized was confined to the subjects 
of fluorescent and of street and vehicle lighting. The 
chairman, Dr. R. 8. Creed, mentioned that difficulty 
in reading meniscus under fluorescent 
was withm his know although this may have 
been due simply to mispla of the lights. Dr. 
Fer fone oui M ee ee 
temperature give different oolour-rendering and, 
occasionally, a critical contrast might be weakened 
by the light from one type of lamp although not by 
another. He had investigated & variety of com- 
plaints against fiuoresoent lighting, but they were 
often expressions of dissatisfaction with other con- 
ditions, or they were due to conditions of lighting 


GENETICS AND 


JOINT sesion. at Bristol of Sections K (Botany) 
and M (Agriculture) of the British Association 
a e to A epee an "ensis end Piarik 
Breeding". The range of contributions to the sym- 
positum emphasized not only the seientiflo bases of 


y plant- programmes, but also 
the de ence of advanced communities on & can- 
stant, integrated attack on those limiting factors to 
yield and quality which oan be overcome by the 
genetical approach to crop improvement. A guaran- 


demands maximum efficiency from the germ plasm 
in food production. Not only must crop plants pro- 
duce maximum yields at economic levels, but also 
quality, variety and po a reliability of the 
material in the face of emios and environmental 
Sardis want cleo. be moig their attr butai, The 
interaction of food production and soil fertility over 
large areas of the wo oe grievous problems 
which can only be sol satisfactorily by escaping 
from an exhaustive form of monoculture to a rota- 
tional culture based on species of ta yet to be 
isolated from Nature’s repertoire. it is to continue 
to serve advanced communities, the science of plant- 
ia all direction respond quickly to human progress 
i ons, in changes of dietary needs, m 
momy, in farm mechanization as well 
as in the grading and proosesing of the final product. 
Dr. D.' Lewis, of the John Innes- Horticultural 
Institution, Beyfordbury, in 
suggested how genetics, although A unable to prodas esa 
plants to order, can offer a systematic ap 
towards such problems and possibilities by PARAL 
*blue printing’ the foundation genotypes as well as 
outlinmg methods whereby a desired genetic archi- 
tecture can be constructed ise. The limits to 
the construction of gene recombmations are frequently 
set by olose linkage, involving gene effects with 
opposing or compensating functions. The eventual 
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not necessarily produced by using fluorescent lamps. 
In reply to who asked whether ocular ill- 
effects resulted from long-term exposure to fluorescent 
lighting, Mr. Weston said that there is no evidence 
of this. There had been a few cases of ocular affections 
occurring Boon after a ohange from filament to 
fluoresoent lighting, and those affected had wrongly 
blamed the lighting; he mentioned one such case 
which waa demonstrably due to a bacterial infection. 
When, as now, many changes to fluorescent lighting 
are taking place, it would be surprising if there were 
no merely coincidental occurrences of ocular troubles. 
From his own investigations, he could confirm Dr. 
Floyd's conclusion that complaints against fluorescent 
lighting often proved to have a different basis. 
Referring to flashing beacons at pedestrian crossings 

a speaker though? it unforbunete that they do not 
adequately illuminate anyone using or waiting to use 
the crossing. As to the red ‘stop’ lighta on cars, 
another claimed that ents have 
demonstrated that these should be of 50 candelas for 
seeing at a distance of 50 yards when & driver is 
dazzled by opposing headlights. 


PLANT BREEDING 


attainment of genotypes as near as possible to the 
ideal often depends on the bréakdown of these linked 
units of inherttance. This problem is one with which 
crop-improvement projecta are constantly being 
faced, and reliable methods such as a temporary 
passage through a tetraploid condition or the applica- 
tion. tion of physical environmental stresses at meiosis 
eS ee ee ee 
permanent release of undesirable gene combina- 
tions. Similarly, the breakdown of the natural 
breeding system of a species can often aid materially 
in releasing variability as well as in ensuring reliability 
of cropping. Thus in cherries, mutations induced by 
X-rays have yielded fully self-fertile genotypes which 
crop well éven under adverse conditions for pollmation 
by insects. 

The importance of the pert played by the 
breeding system in controlling variability and there- 
fore in deciding the genetical approach to its 
improvement is nowhere better exemplified than 
in the genus Rubus, which was surveyed by Dr. 
G. M. Haskell (John Innes Horticultural Institution, 
Bayfordbury). Here apomixis is widespread, but 
in some instances variations in the mechanism allow 
of segregation and recombination among maternal 
chromosomes. Such sub-sexual proceases give rise 
to greater variability than is often realized, and gelec- 
tion becomes possible. The segregation of quantite- 
tive characters within the sub-sexual apomict R. 
nitidioides (Merton Early) indicates that the improve- 
m ie pa or 


tensity of ea ig ough the speed of 
oleo tic ection wil neemcly bo ow t than im fully 


Mick eT a Many apomictic species are also 
oids o various kinds, and a complete change to 


pol 

may reveal an unbalance characteristio of 
some loid groups. Thus in the Hubatus section 
of Rubus, divisible into the mainly tetraploid 


Morniferi vert, and the CorylWfol&, which are 
hady pentaploid and are descended from the 
apomuotio R. caestus, apomixis is widespread ; where- 
as in the section Idaeobatus, consisting predominantly 
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of Jen aeu species, sexual reproduction i» normal. 

The breeding behaviour of both inrer- and intra- 
group hybrids is therefore often complicated, and 
only the most thorough study of jomt segregations 
of groups of characters will ensure the detection of 
sexual progeny from the sub-sexuals and the aporoicta. 
It is through such investigations on breedmg behavi- 
our and on the genomic constitution of species and 
varieties that the breeder can make full use of all the 
variability of his material, 

e most helpful genetic concepta in plant 
breeding that have been developed in recent years 
are those elaborated by Prof. K. Mather m his studies 
on variability, in which variation is classified as free 
or potential. In homozygotes, all the variability is 
free and, discounting mutation, it ig in a fixed state. 
If the breeding system allows, populations of hamo- 
zygotes possessing maximum immediate fitness will 
be developed. ^ Heterorygotee, however, contain. 
potential variation which oan only be freed at meiosis 
in sexual on. Where the number of hetero- 
.zygous loci is large, And where close linkage preserves 
gene combinations in a heterozygous condition, ag it 
inevitably must in many cases, the problems of freeing 
the potential variation in heterozygous material 
become very real. “Dr. A. J. Bateman (Christie 
Hospital and Holt Radium Institute, Manchester) 


governed by the meth that- are used to realize 
the potential store of variability in heterorygotee. 
Using methods deaigned to exhaust the genetic poten- 
tial, notions on the selection limits of oertain- charac- 
ters in living organisms often have to be radically 
revised. This has been clearly demonstrated in 
laboratory experiments on Drosophila and the mouse, 
while in Nature it has become expensively ohvious in 
another direction among the parasitic Basidiomyoete 
fungi. Such laboratory and natural successes from 
nan ren Uc rapa RAAS Hh nee DE 

every aspect of plant-breeding procedure to 
anis i crop Improvement shal not 
be allowed to reeb on what may turn out to be 
false selection limita. 

One successful method of ing selection 
limits has been the utilization of heterosis both in 
animals and plante. It is consistent with many 
aspects of the historical of science to find that 
immense benefits have followed the practical use of 
heterotic hybrids in food production, while we are 
still debating the nature of tbe precise genetic 
mechanism underlying the phenomenon, Mr. Watkin 
Williams (John Innes Horticultural Institution, 
Bayfordbury) developed a theme from which ib could 
only be concluded that it was 


after the scheme of evolutionists—notably Dobzban- 
sky. Although it seems likely that the underlying 
genetic mechanisms controlling vigour are essentially 
the same in all these artificial categories, it does not 
follow that heterosis is always governed exclusively 
by any one mechanism in any given organism. 
Indeed, this is most unlikaly, if only from analogy 
with the numerous mechanisms that are known to 
control discontinuous variation. The question of 
deciding between the two main theories ‘of heterosis, 
namely, dominance with linkage as against the over- 
daminance theory, has hitherto presented an insoluble 
problem. However, the failure of certain selection 
procedures in the American hybrid maize programme 
indicates that the dominance hypothesis alone .is 


NATURE 


October 15, 1955 vor 176 
insufficient to explain all the facta, while data or 
the biochemistry of heterozygotes, such as those om 
P and Irwin, indicate the physiological mechan. 
isms ugh which overdominance could operate. 
Thus an exclusive approach to heterosis is at presen™ 
to be avoided, if maximum utilization is to be made 
of the various mechanisms which govern quantitative 
variation. 

In no fleld of crop improvement is the basic 
approach so important as in selecting for resistance to 
disease. The breakdown in resistance which we have 
come to expect foll the release of new varieties 
on & commercial scale raised doubts in many 
iudi ome a ne bee La 

ite can be settled in favour of the host. Dr. 

from a of the literature, has concluded 
that genetic control seems more likely with insect 
pests than with fungal disease where chemical control 
appears to be more effective. An important consider- 
ation in this connexion was contained in a contri- 
bution by Dr. R. L. Knight (Kast Mallmg Research 
Station), in which it was that the ease 


resistance in the host. Resistance based only on a 
few major genes may be more easily circumvented by 
ingle mutation in the parasite. Oomplex resistances 
and reinforced by modifiers and 
polygenes in: from a wide range of material, 
are on the contrary much lees likely to be over- 
oame by biological specialization in the parasite. The 
manipulation of complex resistances of this nature 
has been successfully accomplished with the cotton 
variety, Sudan Sakel, which is susceptible to attack 
by jassids. Here a bridging genotype had to be 
synthesized by beack-crogsing, to give a modifled 
Sakel which in turn was used as the recurrent parent 
for the intensification of resistance through further 
transferences of polygenee affecting 1 and 
density of epidermal hairs. The & genus 
or of a species for sources of resistance involves the 
ion of & wide collection of genotypes from both 

wild and cultivated sources, and the maintenanoe of & 
large and expensive genetio museum of material. 
Nevertheless, in genera such as Solanum end 


, Gossypium, where collections have been 


valuable economic improvements have been achieved. 

The regimentation of Nature’s store of variability 
into collections for the ready use of the science of plant 
breeding needs to be interpreted in the last analysis 

as necessary organization for the benefit of humanity. 
Dr. G. D. H. Bell (Plant Breeding Institute, Cam- 
bridge) outlined the rieed for improvement in 
terms of the demands and ilities of the more 
advanced nations. World food production is now 
recognized as a world problam, and communities of 
people as they advance expend lees and less of their 
energies on primary food uction. Thus with vast 
new areas awaiting pment on one hand, and 
shrinking acreages such as those of the British Isles 
demanding that maximum production be achieved 
at an eoonomio level on the other, the plant breeder 
to-day is vital to survival. This sense of urgency 
has already been recognized both by sovereign 
countries and by international organizations such 
as the Food and Agriculture Organization and 
the Organization for European Economic Oo-oper- 
ation. 

Notwithstanding such considerations, Dr. Bell 
emphasized that it is the need for the application of 
more scientiflo methods, and the great complexity 
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of the problems to be solved, that have made neces- 
sary the provision of adequate and intelligent 
facilities for plant breeding. No longer can we 
afford to rely on & division of science into the 

Rd they aplod andi wait. tor s Hisce of eea £6 
be completed in its appropriate pigeon-hole before 
further progress is attempted. Nor oan we expect a 
science without scientists, and the training of a plant 
breeder presents yet another of those educational 
problems which most university curricula have so 
far failed to solve. Waras WILLIAMS 


UNIVERSITY OF OXFORD 
SCHOOL OF FORESTRY 


October 1, the University of Oxford’ 8ohool of 

Forestry celebrated ita golden jubilee in the 
Imperial Forestry Institute, which has been its home 
since 1950, and in 8t. John's College, which has been 
very closely associated with it throughout the fifty 
years of its existence. When the Royal Indian 
Engineering College at Coopera Hill (near Windsor) 
closed in 1905, training for the Indian Foreet Service 
which had been given there since 1888 was trans- 
ferred to Oxford, tem accommodation having 
been secured to serve until the building promised by 
Bt. John’s was ready. The director, Dr. (afterwards 
Sir William) Schlich, and his assistant W. R. Fisher 
brought over the current class of twelve proba- 
tioners and thus opened the first university f 
school in Britain (or indeed the British Empire), 
though Edinburgh already had a lecturer in forestry. 
The senior of this , A. E. Oamaston, officiated at 
the planting of a jubiloo oak tree at the,reoent oele- 
brations. This was done in Bagley Wood, which has 
been oontinuoualy available to the School through the 
generosity of Bt. John's, the owner of the wood for 
four centuries. Mr. Osmaston is one of a famous 
forestry family Of which seven members are i 
or have served in the Forest Services of India, Britain 
and the Colonies ; three were present on this occasion. 
He was assisted by one of the present students, anda 
gathering of about 130 persons, nearly all former 
students or members of the staff, witnessed the 
ceremony. 

The jubilee address was delivered by Sir Harold 
Glover, one of the first students to read forestry in 
Oxford, his year being headed by the late Lord 
Robinson, sometime chairman of the Forestry Com- 
mission. Many of that year took degrees in natural 
sciences, as well as the Forestry Diploma. Sir Harold 
jomed the Indian Forest Service, Oxford having been 
for some yeara the only training centre for Indian 
Service probationers ; between 1907 and 1982, when 
recruitment in the United Kingdom ceased, 213 out 
of the total intake of 808 had passed through the 
School. The last five inspectors-general in India have 
been Oxford graduates, including the present holder 
of that important post. 

In 1924, the School was strengthened by the estab- 
lishment of the Imperial Forestry Institute to provide 
a centre for higher education and research for those 
parte of the Empire which needed such facilities : 
though the Institute was in no sense a part of the 
School, many facilities such as the library were shared, 
and members of the Institute staff undertook some 
of the teachmg. The two organizations were amalga- 
mated in 1938 to form the University Department of 
Forestry. In the early years, only a diploma was 
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awarded on the work of the two or three years the 
course covered, but & pass degree was granted in 1918, 
and finally an honours degree in 1944. 

The School has provided 144 recruits to the Colonial 
Forest Service, and since the opening of the Institute, 
practically all members of that Service have attended 

uate courses in Oxford. The proportion of the 
officars of the United Kingdom Forestry Commission 
trained at Oxford has been lower, but forty-four are 
serving at present, and the Oommiasion’s research 
staff worked at Oxford before the research station at 
Alice Holt was established. 

A lunch was given in 86. John’s College, the speaker 
being Sir Henry Beresford-Peirse, deputy director- 
general of the Forestry Commission. He made 
particular reference to the very wide range of subjecte 
covered in a university forestry course, giving it 
an educational value much beyond a technical 


trainmg. 

The average number of studenta over the past three 
years has been fifty-eight, and the number graduating 
twelve. There are at present students from the 
United Kingdom, Canada, New Zeeland, South 
Africa, India, Pakistan, Burma, Ceylon and several 
Colonies. The staff now consists of the professor, one 
reader, sixteen demonstrators, twenty technical 
assistants, twelve secretarial and librarian employees 
and six others, and the annual expenditure &pproxi- 
mates £50,000. H. G. CHAMPION 


OBITUARIES 


Prof. H. K. Mookerjee 


Tan death occurred very suddenly on August 18 
of Prof. H. K. ep ies professor and head of 
the Department of Zoology of the University of 
Calcutta. Born in 1898, Mookerjee’s undergraduate 
days were spent in the Presidency College, Calcutta. 
He won the University Gold Medal in zoology in 
1924, and joined the University as assistant lecturer 
in 1025. As the Ghose Scholar, 
Mookerjee went to London in 1926, and worked 
in the Imperial College of Science and Technology 
under the late Prof. E. W. MacBride. His work 
on the development of the vertebral column attracted 
considerable attention. He was Sara Marshal Scholar 
in the Imperial College during 1927-28, and Ghose 
Travelling Fellow of the University of Calcutta during 
1928-29. He was awarded the D.Sc. of the University 
of London in 1980. He rejoined the University of 
Calcutta on his return, and in 19383 became the 
University professor of zoology, which post he filled 
with great credit until the end of his life. 

Prof. H. K. Mookerjee’s important contribution in 
the fleld of embryology and evolution was based on 
the study of development of the axial skeleton of 

ically all groupe of the chordates starting from 
alanoglossus right up to man. He pointed out 
farther that the centrum of all the chordates is 
formed in the same manner according to a basio 
plan; in the development of the vertebral centrum 
of all the chordates, from Amphiovus up to the 
mammals, only notochord, chord sheath, and the 
pericordal tube formed around the latter, take part, 
according to Mookerjee, but not the arch-bases or 
other elementa claimed previously. Besides this 
hypothesis, Mookerjee also pointed out the many 
characteristic changes that take place in a non-plastio 
organ like the vertebral column along with change 
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of environment. Very recently, he had ahown that 
the so-called notochord of Balanoglossus is really 
the true dorsal nerve cord with a definite neuroccal. 
He utilized thia finding to draw up the affinity 
of the Balanoglossus in a recent paper. 

Prof. Mookerjee was elected president of the 

Zoology Section of the Indian Science in 
1936 and was elected a Fellow of the National 
Institute of Sciences of India in 1989. He was 
associated with various learned bodies and connected 
with different Indian universities in various cape- 
cities. He acted as & secretary of the Asiatic Society 
in the Natural History Section and was the founder- 
president of the Zoological Society of Bengal. He 
‘was an important member of the senate and syndicate 
of the University of Calcutta. 
: Prof. Mookerjee was responsible for initiating 
fishery research in the University, and himself made 
notable contributions to the life-history of freah- 
water fishes of He was admired and ted 
by all who came in contact with him. He leaves 
hus mother, wife and one son and three daughters 
and a host of friends and admirers who mourn his 
logs. B. R. Boss 


Mr. Howard Evans 


Tes death occurred, suddenly, on ee 11, of 
Mr. Howard Evans, superintendent of Laboratory 


of the Development and Research Department of the 
Mond Nickel Co., Ltd. É 
Mr. Evans was born in 1907. He was educated at 
the Grammar School, Penistone, after which he was 
for flve years junior chemist at the Penistone Iron 
and Steel Works of Cammell Laird and Co., Ltd. 
this period he was & student at the University 
of Sheffield, and graduated A.Met. with the award 
`of the Mappm Medal and Premium in 1980. From 
1930 until 1938 he was employed as research metal- 
lurgist in the Physics Section of the Research 
ment of the Metropolitan-Vickers Electrical Co., Ltd., 
Manchester, except for one year, when he was working 
on iron-aluminium alloys on & George Senior fellow- 
ship at the University of Bheffüeld. It was during 
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Editor of Science and The Scientific Monthly : 
Prof. G. DuShane 


Pror. GaagAw DuSxuANm, of Stanford University, 
has been appointed editor of Sotenos and The Sotenisflo 
Monthly, two journals published by the American 
Association for the Advancement of Bcienoce. Prof. 
DuShane, who is forty-five years old, took his Ph.D. 
degree at Yale in 1984 for embryological work and 
then did two years of research in the Uni ity of 
Iowa and in Stanford University. The following ten 
years were spent in the University of Chicago, teach- 
mg in the Department of Zoology and carrying out 
research on problems of amphibian morphogenesis. 
In 1946 he moved to Stanford University where, in 
addition to his work in ogy, he devoted him- 
self to the development of the University’s pro- 
gramme in general biology and gave freely of his 
services for editorial consultation and faculty com- 
mittee activities and as the president of the Stanford 
chapter of the American Association of University 
Pro fenaors. Prof. DuShane goes to the editorship of 
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this period that he co-operated with Dr. C. Sykes in 
his classic work on order/disorder transformations. 

In 1988, Mr. Evans joined the Development and 
Research Department of the Mand Nickel Co., Ltd., 
as a research metallurgist in the Birmingham Labors- 
tory, under Dr. L. B. Pfeil. After a period of activity 
on various research projecta relating to steel, including 
work on steel castings and on temper brittleness, he 
became closely associated with war-time investigations 
undertaken by that company on behalf of government 
departments. To all this work he brought outstand- 
ing energy and enthusiasm, a meticulous attention to 
detail and insistence on an excellence of performance 
from which he would never depart. 

In 1945 he was appointed principal assistant to the 
superintendent, in May 1954 superintendent of 
the Laboratory. In these capacities he was connected 
with a wide variety of research projects in both the 
ferrous ‘and non-ferrous fields, and his indefatigable 
zeal was a constant inspiration to those with whom 
he worked. 

Mr. Evans was elected a Fellow of the Institution 
of Metallurgists in 1946 and was a member of many. 
metallurgical organizations, to which he presented 
numerous technical papers. ing the year 1954-55 
he was president of the Birmi Metallurgical 
Soci 


ety. 

A notable feature of Mr. Evans’s activities was his 
sincere interest in the training and education of 
junior members of his staff, many of, wham have 
profited by his sympathetic guidance and encourage- 
ment when embarking upon a metallurgical career. 
His interest i technical education led him to under- 
take part-time i for some years at the 
usi eee oe of Technology, despite his very 
heavy dutieg in flelde. He joined with typical 
wholeheartedness and no little skill in the recreational 
life of his colleagues and continued to take in 
many of their sporting activities right up to time 
of his death. 

In all the many circles in which he moved, 
Howard Evans will long be remembered for his 
enthusiasm, initiative and ability to get things done. 

W. Bravan 
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Sotence and Ths Scientific Monthly initially on the 
basis of a year’s leave of abeence from Stanford. The 
breadth of his scientific knowledge, his facility in 
communication of the and conditions of 
science are good auguries for the future of the 
Association’s journals. 


United Kingdom 
sentative In the 


ricultural and Food Repre- 
nited States : 
Mr. O. G. Willlams 


Me. Owms G. Wurms, provincial grassland 
officer for the Hast Midland Province of the National 
Agricultural Advisory Service, has been appointed to 
d ea We dd UM 
and f attaché in Washi D.C. The post of 
agricultural adviser (technical) has been discontinued, 
but ita maim functions wil be incorporated in the 
new assistant attaché post. Mr. N. F. MoOenn, the 
former agricultural adviser (technical), will take up 
& new appointment as deputy director of the 
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National Agricultural Advisory Service in the York- 
shire and Lancashire Province. Mr. Williams, who is 
forty-three, graduated m agricultural botany from 
the University College of North Wales, Bangor, in 
1941. Before his university studies he had consider- 
able practical experience, inoluding eight years on 
his father’s mixed farm in the Conway Valley and a 
year 88 of a large dairy farm. He joined 
the Ministry of Agriculture and Fisheries in 1042, 
becoming two years later a technical development 
officer for the county of Buckinghamshire. Mr. 
Williams has taken particular interest in the develop- 
ment of herbage seed growing in Buckinghamshire 
and the East Midlands, and has been a member of 
the Management Committee and vice-chairman of 
the Certifymg Committee of the Lincolnshire Seed 
Growers’ Association. He has also been a member of 
various young farmers’ clubs advisory committees 
and has lectured frequently to farmers’ clubs and 
societies. He was one of the official United Kingdom 
delegates to both the Fifth International Grassland 
Congress held in Holland in 1949 and the Sixth 
Congress held in the United States in 1952, and at 
the latter he afterwards toured extensively m the 
Middle West, visiting farms and research stations. 


Royal Aeronautical Society : 
Mr. E. T. Jones, C.B., O.B.E. 


Mr. E. T. Jones, principal director of scientific 
research (air), Ministry of Supply, has been elected 
president of the Royal Aeronautical Society for the 
year 1956—57 and will take office at the annual general 
meeting of the society, to be held on May 10, 1956. 
Mr. Jones, who is fifty-eight, was a pilot and flying 
instructor in the R.F.0./R.A.F. during 1915-19, and 
then graduated from the University of Liverpool. 

1923-30 he was with the Aerodynamics 
Department, Royal Aircraft Establishment, and for 
eight years was with the Marine Aircraft Experimental 
Establishment, Felixstowe. During the Second World 
War he was chief superintendent of the Aeroplane and 
Armament Experimental Establishment, Boscombe 
Down; in 1947 he was appointed director of instru- 
ment research and development at the Ministry of 
Supply, and was promoted to his present position at 
the Ministry in 1040. Mr. Jones was created an 
O.B.E. in 1942 and O.B. in 1958. 


American Academy of Arts and Sclences : Award 
of Francis Amory Prizes 


Franors Awony prizes of 3,500 dollars each, for 
the invention or discovery of measures for the relief 
or cure of diseases affecting the genito-urinary system, 
have been awarded by the American Academy of 
Arta and Sciences as follows: Frederic E. B. Foley, 
Lowry Medical Arta Building, St. Paul, Minnesota, 
for outstanding inventive and surgical genius in the 
treatment of those afflicted with urological disease ; 
Choh Hao Li, Univermty of California, Berkeley, 
California, for his work on the relation of the anterior 
pituitary hormones to the mamtenance and func- 
tioning of the human reproductive organs; T. R. R. 
Mann, Molteno Institute, Univeraity of Cambridge, 
for his basic contributions to the biochemistry of 
reproductive functions providing basio date strmu- 
lating research and clinical pro ; Terence J. 
Millin, Queen's Gate Clinic, London, for his contri- 
bution to surgery; Warren O. Nelson, College of 
Medicine, State University of Iowa, for his studies of 
the structural relationships of the male sex organs and 
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of the factors that determine the functional activities 
of their components ; Frederick J. Wallace, American 
Cystoecope Makers, Ino., New York, for his co-opera- 
tion with the urological profesion in developing 
diagnostic and therapeutic instruments which have 
contributed materially to the technical advances in 
this specialty; Lawson Wilkins, Johns Hopkins 
University, Baltimore, Maryland, in recognition of 
his contributions to fundamental knowledge of the 
growth and development of secondary sex character- 
istics in man and his application of the adrenal 
cortical hormone to their management and treet- 
ment. 


New Headquarters for the Institute of Blology 


Tra Institute of Biology, having spent the first 
five years of ite existence in rooms at Tavistock 
House, has moved to new premises at 41 Queen's 
Gate, London, 8.W.7 (Tel.: Western 2229). The 
new rooms are in the house of the Royal Entomo- 
logical Society, and the meeting room of this Society 
is to be made available to the Institute of Biology 
for certain of its meetings. The removal marks a 
stage in the development of the Instivute, which has 
now achieved a membership of twelve hundred full 
members, seventy probationer members and three 
hundred student members. The new head 
wil provide faoilitiee not previously available to 
members. In particular, a members’ room has been 

rovided in which members will be able to meet 

iends, conduct interviews and hold amall discussion 
groups. A telephone and ample space for writing 
and readmg will be provided. A selection of works 
of reference will be available, and there will be a 
ently changed display of recent books on 
biological subjects, maintained by a leading scientific 
bookseller. While it is not proposed to attempt to 
build up @ comprehensive library because of the 
existence of the neighbouring libraries dealing with 
various branches of biology, the Institute may 
establish & collection of books on the broader aspects 
of biology which will include copies of the classic 
works of the past. It is hoped that the new rooms 
will be found useful, posaibly in different ways, by 
members from the Colonies spending long leaves in 
Britain, by the many members in the London areca 
who have no access to similar facilities in central 
London and by those from other parts of Britain 
paying brief visita to London. 


Television Transmitter at Meldrum, Aberdeen- 
shire 


Tam opening on October 12 of a now B.B.C. 
medium-power transmitting station at Meldrum, 
Aberdeenshire, brings television within the reach of 
about half a million people living in the north-east 
corner of Scotland, south of the Moray Firth. This 
transmitter replaces the temporary low-power trans- 
mitter at Redmoes, Aberdeen, the useful servico-area 
of which did not extend much beyond the city 
boundaries. The 6-kW. vision and 1:25-kW. sound 
transmitters, manufactured by Marconi’s Wireless 
Telegraph Co., Ltd., feed a three-stack ‘batwing’ 
aerial mounted at the top of a 500-ft. steel mast. The 
mast and station are situated on a hilltop, so that the 
aerial is about 1,800 ft. above sea-level. About half- 
way up the mast is an eight-tier slotted aerial from 
which the B.B.O. Home, Light and Third programmes 
wil be radiated when frequency-modulated very- 
high-frequency transmitters are installed early in 
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1956. No studios are provided at the station. The 
video signal from the Kirk O' Shotte transmitter is 
picked up at & Post Office receiving station at Cupar 
and reldyed to Old Meldrum via a two-stage micro- 
wave link. Additional microwave serials and receivers 
are available for use with outside broadcast units. 
The audio signal comes over Post Office landlines with 
some inevitable loss of the higher audio frequencies. 
A low-power (500 W. vision, 125 W. sound) trans- 
mitter, manufactured by Standard Telephones and 
Oables, Ltd., is installed for use sho the main 
tranamitter fail. It is supplied from a diesel alternator. 
The main transmitter can draw ita power fram either 
of two independent 11-kV. rmg mains operated by 
the North of Scotland Hydro-Hleotrio Board, and 
the customary stand-by diesel alternator has been 
dispensed with. 

Patent Office Library Centenary ' 


Tuum Patent Office Library, at 25 Southampton 
Buildings, Chancery Lane, London, W.O.2, has just 
oelebrated ita centenary year with an exhibition of 


literature illustrating the devel of the indus- 
trial arta through the oen of its existence. The 
exhibition showed industrial lopment by decades 


and included specifications of basic inventions, manu- 
facturers’ catalogues and scientific and technical 
periodicals which ap in each iod of the 
century covered. material displayed was an 
attempt to demonstrate the resources of the Library 
and to illustrate the importance of patented mven- 
tions in the foundation of great industries. Some 


origi examples of manufactured products, now 
wi known and used, were displayed as a focus 
to the exhibition of literature. A ial tribute was 


paid m the exhibition to Bennet Woodcroft, F.R.8., 
the first clerk to the Commissioners of, Patents and 
founder of the Library.. 


Documentation of Spectra by Punched Cards 


Fas documentation of new scientific date Bo tha 
it remains within readable bounds presents a growing 
problem, and the difficulties are especially acute in 
those fields of pure and applied research where the 
solution of & particular problem demands a pre- 
liminary exhaustive search in the literature for 
physico-chemical reference data. For example, 
there is a recognized urgent need for spectral data 
in a compact form. This applies especially to 
infra-red and Raman data for use in physical or 
organic chemistry and for analysis, the more 
since lack of space and costs now prevent full 
publication of such material in the scientific 
one A joint ‘Anglo-German scheme for the 

ocumentetion of molecular spectra, recently an- 

_ nounced by Butterworths Scientific Publications 
(88 Kingsway, London, W.O.2) and Verlag Chemie 
(Weinheim/Bergstrasse), is therefore welcome news 
for many academic and industrial laboratories. The 
spectra of pure com , and of other techno- 
logical products, will be provided on punched cards, 
with much other structural and spectral information. 
A detailed code which applies to the punched holes 
has been designed so that the cards oan be used to 
provide the answers to a wide variety of questions 
which often occur in research. The spectral cards 
are also linked to & current literature survey, which 
adds to their intrinsic value. Details of the soheme, 
which is expected to begin in 1956 with about two 
thousand cards annually, can be obtained from the 
publishers. 
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Halr Embroldery In Siberia and North America 


No. 7 in the series of Occasional Papers on Tech- 
nology of the Pitt Rivers Museum, Oxford, deals. 
with the subject of “Hadr Embroidery in Siberla and 
North America” (pp. 83+16 plates; from the 
Museum, 1955; 15s.). Mr. Geoffrey Turner, who has 
been closely associated with the Museum for many 
years, has made a deep study of the North American 
Indians and their material culture, and no one in 
Great Britain is better at placing a given specimen. 
Moose and reindeer hair. embroidery are often oon- 
fused with porcupine work, and Mr. Turner 
shows how they may be distinguished, also explaining 
how the various i are carried out and where 
they are found. In addition, he outlines what is 
known of the historical background, showing the 
effect of French influence on the development of the 
craft in North America. The paper will be indis- 
pensable to all museum curators who have North 
American or similar Asiatic material under their care, 


and it is to be h that more of Mr. Turner’s learn- 
ing will be publi in future numbers of the series. 
Illuminating Engineering Society 


At the first meeting of the Illuminating Engineering 
Society for the 1955-56 seasion, Mr. A. G. Higgins, 
assistant secretary of the Institution of Gas Engineers, 
took office as ident. Mr. Higgins formerly held a 
number of posttions with the South Metropolitan Gas 
Co., including that of outdoor lighting superintendent. 

The followmg awards have been for 
presented to the Society during the past year: 
Gaster Memorial Premum, to Dr. W. E. 
(Plastics Division, Imperial Chemical Industries, Ltd.) 
and Mr. A. G. Palmer (North Thames Gas Board) for 
their paper entitled “Lighting of Hazardous and 
Corrosive Locations in Industrial Planta’; Silver 
Jubilee Commemoration Award, to Mr. K. R. Acker- 
man (Britiah Broadcasting Corporation) for his con- 
tributions to lighting design and brightness patterns. 
Royal Institution: Lectures 


THR programme of lectures at the Royal Institution 
up to Christmas includes seven Friday Evening Dis- 


courses, October 28, as follows: Sir 
Edward isbury (director of the Royal Botanio 
Gardens, Kew), fruit and seed ction; Bir 


Graham Sutton (director of the Meteorological Office), 
weather forecasting—the future outlook; Dorothy 
L. Sayers (author), ‘Œdipus Simplex’—freedom and 
fate in folklore and fiction; Dr. C. F. A. Pantin 
(reader in zoology, University of Cambridge), the 
prmnitive nervous system; Dr. B. F. J. Schonland 
(deputy director of the Atomic Energy Research 
Establishment, Harwell), lightning and the long 
electric spark; E. J. H. Corner (lecturer in botany, 
Universtty of Cambridge), botanical collecting with 
monkeys; and fir Lawrence Bragg (resident 
professor and director of the Laboratories at the 
Royal Institution), the discovery of useful electricity. 
In addition to the Discourses, Prof. J. B. 8. Haldane 
(Weldon professor of biometry, University College, 
London) will deliver the Woodhull Lecture on 
October 27 at 6 p.m., speaking on ‘The Prospects 
for Eugenics’. R. H. Macmillan (leocturerer ih 
engineering, Universjty of Cambridge) will give four 
lectures on Tuesdays (at 6 p.m.) beginning October 
25, on the subject of automatic control and pro- 
duction. On November 3, 10 and 17 (at 6 p.m.), Dr. 
R. C. Sutcliffe (deputy director of the Meteorological: 
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Jffloe) will give three lectures on large-scale weather 
sroceases. Both these sets of afternoon lectures are 
ypen to the public (2s. 6d. per lecture). The Christ- 
nas Lectures will be given by Prof. H. W. Melville, 
“Mason professor of chemistry in the Univeruty of 
Birmingham, who will speak on “Big Molecules”. 
KLectures, illustrated by experiments, have also been 
arranged for school children, and refresher courses for 
science teuchers will be given. Details of these have 
been sent to education authorities ın the London 
aree and it ia hoped that this new venture in science 
teaching, which Sir Lawrence Bragg started so 
successfully last year, will become an important part 
of the Royal Institution’s work. 


fron and Steel Institute 


Tma eighth Hatfleld Memorial Lecture of the Iron 
and Steel Institute will be given on October 7, at 
0.30 p.m., in the Firth Hall of the University of 
Sheffield by Dr. E. C. Bain, vice-president, research 
and technology, of the United States Steel Corpora- 
tion, his subject being ‘Trende in Metallurgical 
Research in the United States". Admission will be 
by ticket only, obtainable from the Registrar, 
University, Sheffield 10. A half-day meeting of the 
Iron and Steel Engineers Group will be held at the 
Engineers’ Club, Manchester, on the morning of 
October 20, in connexion with the National Fuel 
Efficiency Exhibition; Dr. W. 8. Walker (Round 
Oak Steel Works, Ltd.) will present a paper on “Fuel 
Efficiency in the Iron and Steel Industry”. The 
autumn general meeting of the Institute will be held 
during November 16-17, at the offices of the Institute, 
4 Grosvenor Gardens, London, 8.W.1. 


Commonwealth Fund Fellowships for Advanced 
Study and Travel In the United States 


A NUMBER of Commonwealth Fund fellowships are 
agam being offered by the Commonwealth Fund of 
New York to British subjects, for study and travel in 
the United States. All expenses of travel, study and 
living will be met, with some adjustment of stipends 
for married men. The fellowships, which are open to 
British men and women who are not normally 
resident in or near the Americas and who have not 
previously worked or studied for more than a few 
months in the United States, are offered annually in 
six categories as follows. General: twenty fellow- 
ships to graduates of a university in Great Britain 
or Northern Ireland ; candidates must be available 
in London for interview in March 1956; age, 28-82 ; 
tenure, 12-21 months; applications by December 15. 
Home Civil Service: five fellowships to permanent 
members in the higher ranks of the Civil Service in 
Great Britain, three for the administrative grades and 
two for the scientific and professional grades; age, 
preferably leas than 40; tenure, 9-15 months; 
applications by December 10. Australian and New 
Zealand Oiv Services: five fellowships to Civil 
servants in the Governments of Australia and New 
Zealand ; age, leas than 40; tenure, 9-15 months ; 
applications by November 1. Oversea Civil Service : 
two fellowships to Civil servants in the Governments 
of British Colonies, Protectorates and Trust Terr- 
tories; age, less than 40; tenure, 9-15 months; 
applications by November 18. Journalism: three 
fellowships to journalista practising in the United 
Kingdom and on the opinion-making or 
broadly editorial side of their profeasion ; age, 28—35 ; 
tenure, 8-15 months; applications by December 31. 
American Studies: four fellowships to faculty mem- 
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bers appointed to or holding posta in American 
studies in universities in the United Kingdom; 
candidates to be nominated by their universities ; 
tenure, 4-15 months (these fellowships are not limited 
by previous study in the United States). Application 
forms and further information can be obtamed 
through British universities or Government depart- 
ments, or from the Warden, Harkness House, 35 
Portman Square, London, W.1. 


Announcements 


Pror. R. C. Ganz, regius professor of physiology 
in the University of Glasgow, and Mr. H. J. Seddon, 
director of studies in the Institute of Orthopsdios, 
University of London, and clinical director of the 
Royal National Orthopsedie Hospital, London, have 
been appointed members of the Medical Research 
Council, 


Ow the occasion of & visit to Great Britain by Prof. 
J. Heyroveky, of Prague, an advanced course on 
polarography will be given at the Royal Technica] 
College, Balford, Lancs, during November 18-18. 
A number of lectures will be given, including two by 
Prof. Heyrovsky ; and there will be & demonstration 
of apparatus. Tho feo for the course is one guinea. 
Further information can be obtained from the Head 
of the Department of Chemistry and Applied 
Chemistry at the College. 


Mz. W. H. RurHERrOoRD has been appointed 
asmstant secretary of the Royal Society of Edinburgh 
in suocession to Mr. G. A. Stewart (see Nature, 
October 8, p. 675). Mr. Rutherford, who has been on 
the staff of the Society since 1940, has served as Mr. 
Stewart's deputy since 1948. Educated at the High 
School of Dundee, he was elected & fellow of the 
Society of Secretaries in 1951. an associate of the 
Corporation of Secretaries m 1954, and is a membor 
of the Royal Institute of Public Administration. 


Pror. F. J. LLEWELLYN, profeesor of chemistry in 
Aucklend "University College, New Zealand, and 
formerly senior lecturer in chemistry at Birkbeck 
College, London, and I.C.I. Research Fellow in the 
University of Birmingham, has been appomted rector 
of Canterbury University College, Christchurch, in 
the University of New Zealand. 

Dr. F. H. K. GREEN has resigned from the secre- 
taryship of the (European) Scientific Advisory 
Committee of the Lady Tata Memorial Trust, which 
he has held since 1934, on his appointment as 
scientific secretary of the Wellcome Trust. He will be 
succeeded by Dr. David Galton, of the Chester Beatty 
Research Institute, Fulham Road, London, 8.W.3. 


AT the October meeting of the Board of the 
Institute of Physics, it was unanimously reeolved to 
record in the minutes that it had noted that the 
British physicista, under the leadership of the 
president (Sir John Cockcroft), played a prominent 
part in the recent United Nations Conference on 
‘The Peaceful Uses of Atomic Energy", and was 
happy to see this further contribution to one of the 
Institute's principal objects, namely, the advancement 
and diffusion of a knowledge of physica, pure and 
applied. 

REFERENCE was made in Nature of August 13. 
p. 207, to & paper on the drying of akins, published 
in Colonial Plant and Animal Products. The authors 
of this paper were Dr. M. H. French and Dr. R. L. 
Sykes; we regret that Dr. French’s name was 
omitted. 
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CINEMATOGRAPHY IN 


RESS in scientific research depends on pre- 
date alone oan form the ultimate basis of new dis- 
coveries. Although infinitely versatile, our human 
sense Organs are limited when accurate measure- 
menta are needed, they of size, or or of 
weight. The invention of the microscope, micro- 
- meter and of the chemical balance have each opened 
large fields of research, and their accurate measure- 
mente have greatly advanced biology, engineering 
ciné camera is one of them, scientific research would 
scarcely have progreased beyond the speculative and 
descriptive stage. To demonstrate the latest resulta 
achieved by soientiflo cinematography, the Scientific 
and Technical Group of the Royal Photographio 
Booiety & special morning session on 

3 at the British Association meeting in 

Bristol. In spite of many other attractions, it was 
extremely attended, and the audience numbered 
more than three hundred. 

The meeting was opened by R. J. Hercock, chair- 
man of the Scientific and Technical Group, who in- 
troduced the p , and by Prof. N. F. Mott, 
who took the during the morning. Prof. Mott 
was of the opinion that research films are well suited 
to bring together scientific workers from many 
. different disciplines, and that this is one of the main 
functions of the British Association. He was followed 
by Dr. A. R. Michaelis, who had been naible 
for the organization of this seasion. Dr. Minhaelis 
gave a brief outline of the history of the subject, of 
E. J. Marey’s classical contribution and his insistence 
on the quantitative nature of all scientific cinemato- 
graphy, which he hoped would be streased by all the 
other speakers. He mentioned the many cinemato- 
graphic techniques which have been used in scientific 
research and gave a few classical examples of their 
Spe den t flelds. 

‘ase of high-speed cinematography in physical 
and engineering research was the ject af W. D. 
Ohesterman’s (Royal Naval Scientiflo Service) peper 
and research film. A wide range of problems was 
shown. on the screen, particularly noteworthy being 
underwater sequences of cavitation phenomena, 
partly recorded on models in hydrodynamic flow 
channels and y recorded in the open sea. Spark 
cinematography at frequencies up to 100,000 frames/ 
sec. was demonstrated in ballistic research work and 
showed in detail the impact of projectiles on armour 
plating. Mr. Chesterman concluded with a plea for 
ihe wider use of underwater cinematography by 
marine biologists, who might well use this established 
technique for the study and recording of their subjecta 
in natural surroundings. 

An example of the use of high-speed cinemato- 
graphy in industrial research was presented by D. J. 
Dearnley (Central Research Establishment I, National 
Coal Board). Froth flotation of fme-coal particles 
was cinematographically recorded a+ 2,500 frames/sec. 
in order to elucidate the mechanism and efficiency of 
grain attachment to air bubbles. A fleld-splitting 
optical system was developed in order to record each 
bubble simultaneously from two directions ab right 

es, and from the resulting research film, received 
ith applause at the meeting, ib proved possible to 
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measure collection efficiency and contact times as 
well as to plot the trajectories of particles and 
bubbles. ` 

The moet outstanding research film showr at the 
meeting was the one dealing with the behaviour of 
living cella in tissue culture, by E. J. 
Ambrose (Cheater Beatty Research Institute, London) 
and recorded in collaboration with M. Abercrombie 
(University College, London). Combining the new 

ique of Smith (Baker) interference microscopy 
with time-lapse cinemi hy, Dr. Ambrose was 
able to show a colour film whidh lea deep impromion 
on all who saw it and which was recei ith much 
lause. The advantage of this new technique was 

e demonstration of changes in thickness of oe 
shown by marked colour and-thus idi 
an extra dimension in the of the 
image. In the film, the behaviour of normal and 
cancer oells was contrasted, showing that, when two 
normal cells make contact, adhesions occur on their 
surfaces which do not take place in the case of tumour 
cells. Particularly outstanding was the record of the 
behavicur of cancer cells in the presence of ribo- 
nuclease ; this enzyme stimulated the free movements 
of the cancer cells even further and led to their death 
through over-digestion of the enzyme. 

High-speed cinematography through the mioo- 
Shope a rare and diui y donli eedah tach: 
nique, was demonstrated with threa examples by 
R. MoV. Weston (Simpl, Ltd.). her crate te 

A . Weston 


-technical probleme of the technique 


showed its use for the movement of 
mercury in a clinical thermometer, for examining the 
lever eecapement of watch and for the discharge of 
elatérs and from a liverwort. Tho first two 
los showed hisharte unknowA defuct andthe hig 
allowed i baby ner PUT: es 
(Bir College, London), for whom it was 

In the absence of Dr. J. 8. Courtney-Pratt in the 
United States, Mr. D. P. O. Thackeray (Research 
Leboratory.on the Physics and Chemistry of Surfaces, 
Fee presented a RECS Esper ana 6 roae 
fiim e by the Oourtney-Pratt image-sampling 
toehoe i the subject of the film was the explosion 
of single crystals. 

X-ray cinematography, both of the direct and the 
indirect method, was shown by G. E. H. Foxon 
(Biology Department, Guy’s Hospital Medical School, 
London); the ingenious use of "Moooano’ gears was 
greatly admired in a film more devoted perhaps to 
an exposition of technique than of resulta. J. Under- 
wood (G.K.N. Group Research Laboratory) gave the 
last paper, describing further examples of the use of 
high-speed cinematography in Industrial research : 
his first high-speed film showed the passage of liquid 
in a heat-exchanger model; his second the initiation 
of a welding arc under an shield by a con- 
denser di ; and his third, taken st 5,000 
frames/sec., the determination of the 
acceleration characteristics of the blades of a flying 
shear. 1 , thirteen films were shown. at the 
meeting, which concluded with from the 
American research film, ‘Oolor Motion Pictures of 
the Whole Sky”. 

Four German research flhna which had been 
specially sent over for this meeting were projected 


No. 4485 October 15, 1955 


two days later during the general festival of scientific 
films. Two of these were “Netzbau der Kreuz- 
spinne” and ‘“‘Pervitinwirkung bei der inne"; 
both were made by Prof. H. M. Peters (Zoological 
Institute, University of Tübingen). The second of 
these two was particularly noteworthy, as it allowed 
the itative evaluation of the action of benxidrine 
on spider Aranea diadema ; this was achieved by 
plotting against time the intervals along the radial 
threads of the web. ‘Biologie des Hamsters”, Parte 
l and 2, were produced by Dr. L Eibl-Eibeefeldt 
(Department of Animal Behaviour, Max-Planck 
Institute for Marine Biology, Buldern, Westphalia) 
and showed some remarkable instances of mating 
behaviour of hamsters as well as of their young. 
These four films were lent by the Institut fur den 
wissenschaftlichen Film, I 
courtesy of ita director, Dr. G. Wolf. 
There can be no doubt that this first collective 
presentation of research films from many disciplines 
at & meeting of the British Association waa & 
succeas, as the frequent and often lengthy Sonus 
by the audience amply demonstrated. The hope can 
e TUM Mu M ee 
next year in Sheffleld of the British Association, 
those who have made research films in the meantime 
will use the op ity to present their resulte ; the 
films should be submitted to either the Scientific and 
Technical Group of the Royal Photographic Soci 
or to the Scientific Film Committee of the Briti 
Association. A. R. Miagmamrrs 


RADIOCARBON DATING 
CONFERENCE IN CAMBRIDGE 


HE second conference on radiocarbon dating 

held in Europe took place in Cambridge during 
the week July 25-30. Dr. H. Godwin, head of the 
Cambridge dating laboratory at the University Sub- 
department of Quaternary Research, Botany School, 
was the host and inspiring organizer of a most suc- 
cessful and instructive symposium. He assembled a 
small group of scientista representing almost all the 
dating stations in Europe, plus a few physicists who 
‘are in the process of setting up dating equipment. 
Thanks to & generous grant from the Wenner-Gren 
‘Foundation, New York, ib had also been poesible to 
invite a few of the leading Americans in this fleld. 
Thus, the conference was a first towards the 
goal seb in Co & year ago, w. the estab- 
Uahment of personal contact with American 
colleagues was considered essential for future dis- 
cussions—in Europe—-of the implications of redio- 
carbon dating. 

The Cambridge conference was devoted almost 
exclusively to the discussion of new methods, which 
have undergone rapid development in the past two 
years. The classical Libby method of ‘counting’ 
solid. carbon in the soreen-wall counter is being 
abandoned, mainly because the widespread con- 
tamination of the atm with radioactive dust 
although probably too low to be of signifloance as 
& health harard—represents a serious menace to 
accurate low-level assay. This is i ly true in 
the case of ‘black carbon’ samples with their ex- 

In the United States and in Europe, & number of 


et ee ee u cq ii Nl of natural 
radiocar have been made simultaneously; for 
s 
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example, gas counting of carbon dioxide, acetylene 
and methane, and scintillation counting in which 
the sample to be dated`is incorporated into the 
Each of the methods mentioned was 
discussed m detail at the Cambridge conférence, and 
a comparison of the merits of various techniques was 
attempted, especially as regarde the ease and speed 
of operation, the’ accuracy ‘achieved withm a given 
counting time, the relative sample sizes, eto. 

Just as ab last year’s conference in Oopenhagen, 
the question of errors of radiocarbon ages was the 
subject of lively discusaions. In the solid carbon 
method, the statistical error of the net count epre- 
senta the largest contribution to the error of the 
result. As this error is being suppressed by improving 
the ratio S/B (sample over background), other 
factors such as isotopic fractionation during pro- 

ing of the samples, variations in the natural 
isotopic constitution of the unknown and the refer- 
ence sample, and the uncertainty in the half-life of 
radiocarbon, eto., begin to play an appreciable part 
in estimating the of radiocarbon measure- 
mente. ifferent errors have been combined in a ` 
variety of ways, and very few publications contain a 
concise statement as to how the errors listed have 
been computed. 

A solution of this blem acce to all 
participants could not be found during the Cam- 
bridge meeting; but ıt was agreed that the manner 
in which the error is calculated should-be stated 

icitly in future publications. 
oreover, the standardization of the form of 
publication of dating resulta was discussed. All 
investigators t agreed that dating results 
should be oo at regular intervals for pub- 
lication in either Nature or. Sotence. They should 
preferably in the form of date lista similar to 
those ied by Libby, containing only a brief 
description of the sample, ita current laboratory 
number and the station’s identification prefix letter 
(of. below). Obviously, publication of date lists will 
not replace presentation of the same results in their 
context in any other scientific journal; how- 
ever, it will make the dating resulta of various 
stations more readily acceasible to those interested 
in any one of the widely differing flelds of application 
of the radiocarbon dating method. Also, the resulta 
of inter-laboratory cross-checking and standardisa- 
tion, as well as of mass-spectrometric monitoring, are 
of interest to many workers in this and related flelds, 
and all data should be made available to thé widest 
possible circle of readers. A list of the dating stations 
in operation or close to completion, and the ident- 
fication prefix letters used or accepted for use by 
theee stations, is given in Table 1, and additional 

information will be appreciated. 


BM British Museum, London P XPhladelphia 
e Ohicago 9 Cambridge, England 
GRO Rome 
G GL Royal Institation, London 
L Lamont fry.) W Washington 
M? Michtgan Y Yale 
? Manitobe ? New Zealand 
? Poznan, 


In this connexion it may be mentioned that an 
informal exchange of scientific information between 
European dating laboratories has been in existence 
for almost two years, and an effort is being made to 
maintain and widen such contacts among scientists 
actually engaged in radiocarbon dating. 
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The in Cambridge has given ample 
evidence of the great need for and interest in small 
conferences, where experience ee d. qus within 
this rapidly developing field are di informally. 
The method of radiocarbon dating is still new, and 
further technical improvements are likely to come. 
On the other hand, its wide of applicebility 
has not yet been fully un and appreciated. 
Therefore, joint meetings of physicists and chemists 
with archmologists, geologista and other users of 
dating results are bound to be mutually instructive 
and stimulating, provided the groups can be kept 
small and scientists with as remotely related interesta 
as atomic physics and history of human cultures can 
discuss the essentials, each making an effort to 
understand the others’ problems. Hips Lavi 


ANIMAL PRODUCTION FROM 
3 GRASS 


HE theme of “Animal Production from Grase”’ 

proved a most successful choice for the fifth 
‘stady meeting’ of the Association of 
Animal Production, which was at Reading dur- 
ing July. Representatives of seventeen countries 
were present, and all stayed in two of the University's 
halls of residence; this contributed on the social 
side towards the success of the meeting. 

AB a i to the meeting, most of the 
visiting delegates took part in & tour 
beginning with a visit to the Royal Show at Notting- 
ham, where the Council of the Royal Agricultural 
Society extended its hospitality to the visitors. 
Particular interest was shown in the display of 
British breeds of livestock. Afterwards, visite were 
made to the research farm at Thurgarton and the 
Veterinary Research Unit of Mesars. Boots, and to 
Mr. Maurice Passmore’s farm at Wormleighton. 

At Reading, the theme for discussion was intro- 
duced by two main papers, each being followed by 
shorter reports on current research in the various 
countries. On the first day, Prof. M. M. Cooper, of 
King’s College, Newcastle upon Tyne, delivered the 
chief contribution on ‘‘Animal Management for 
Intensive Production from Grass”. This oompre- 
hensive review of the present poaition in farm practice 
and in the experimental field was both stimulating 
and provocative and delivered with characteristic 
vigour. Prof. Cooper directed attention to the dis- 
crepancies that exist between the recorded output 
from under experimental conditions and 
that obtai on most farms, even those under more 
progressive management. For this the farmer must 
not be judged harshly. Many lack the capital to 
ensure better utilization, while generally there is a 
lack of the technical knowledge of how to produce 
grass with “‘the composition of a watered concentrate 
for eight or nme months of the in sufficient 
quantities to meet the nutritive demands of high- 
producing cows”; and there is no simple recipe the 
adviser can give the farmer to enable him to do so. 

In Britain the well-distributed rainfall and the fact 
that eighty acres is the size of the typical farm have 
made the higher efficiency of the dairy cow a dom- 
inating factor, and she is the pivot of a system of 
farming. The meat-producing sheep is import- 
farms and on the large, pre- 

of the north, where cattle 
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may be merely mowing maohines to keep the grase 
in good condition for maximum mutton production. 
One of the current problems is the extent to which 
sheep can be integrated into dairy farming. Some 
sheep on a typical large dairy farm are a necessity 
for proper pasture management ; and in establishing 
a directly re-aeeded pasture, they are invaluable in. 
effecting consolidation and i i 


Prof. Cooper also discussed systems of grazing 5 
pointing out that trials in New Zealand gave better 
live-weight gains, carcass weights and lamb grading 
„from rotational grazing where the Ing-rates were 
high than from non-rotational grazing, but that at 
low rates of stocking the reverse was true. On can-., 
servation of grass we have much to learn from ` 
Continental countries. Though we should aim at 
Maximum use tn situ, with the reduced conservation 
losses, lower handling costs and better return .of 
animal excrement to maintain fertility, conservation 
is also easential and is & means as well as an end in 
intensive management. 

Finally, Prof. Cooper appealed for a better assess- 
ment of nutrient off-beke from pasture. It is absurd 
to credit full value to concentrates and other foods 


They 
management methods on the production and 
ion of dairy cows in trials on the 
Institute's farm. Production acre was in many 
cases the final objective, and for this maxi- 
ion per cow might not be the 
i be obtained at the expense 


of efficient food conversion. Possibly slightly more 


provi supplementary feed appear to give the 
most abaTaotory a pie 

In a report of “A Comparison of Systems of Sheep 

ing Management” carried out ab Wye College, 

Kent, Cornforth dealt with two sheep-grazing 


lied. Rotetional grazing of a sward 
treated with nitrogen gave almost 700 Ib. live-weight 
gain per acre, which is 27 per cent better than from 
& contmuous grexing treatment on the same light 


chalk soil. 

ee DIU ee wore fomi Y 
Germany, Netherlands, Austria, Portugal and 
Switzerland. That from P. B. De Boer, a Netherlands 
farmer, outlined his methods of intensive grassland 
farming, designed to try to eliminate the estimated 
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E3 per cent loss of grown herbage in the process of 
«raring and conservation. This is done by strip 
srexing for limited periods and housing the cows at 
wight. Each field is cut or grazed five or six times 
-er season, nitrogenous fertilizer being applied follow- 


ng each cut ar ing period. By alternating cuttmg 
ind grazing, tability ia improved. Dung is only 
applied to fi the crops of which are to be cut for 


productive of milk grown. 
summer. Starchy foods are used to balance the grass 


the princi paper was in two , 

the physiological aspects being given by A. M. Frens, 
ef The Netherlands State Agricultural Experiment 
Station at Hoorn, while the second, on the economic 
[i ay of grassland farming, was given by H. 
ijkstra, of The Netherlands Agricultural Economi 
Research Institute. 

Mr. Frens, in a clear‘and persuasive paper, pointed 
out the difficulties with which cattle on intensi 


but also the large quantities of water that have to 
grass strain their resorptive capacity, and water 
resorption from the intestines may be leas effective 
than ib physiologically should be. This results in 
soft fæces, in which an excess of minerals is excreted. 
Cattle which are scouring, moreover, tend to have a 
may contain insufficient to meet the extra demand 
caused by the increased loas by excretion. Supple- 
mentary food to give additional fibre to cattle on 
highly stimulated can be an advantage, even 
if the grass contains all the nutrients needed for the 
animal’s level of production. It should be chosen 


carefully, go that it does not prevent a high intake of : 


grasa, and the inclusion of extra sodium, copper and 
perhaps magnesium may be worth while. 

Me: Dunes a papot Wap tne oniy ono Nounig wE 
that must fulfilled for the most economical 
production: (a) grass and grass products must be 
adapted, in the most economical way and along with 

feeding-stufis, to the feeding require- 


any purchased 
ments of the farm livestock ; (b) the farm equipment, ` 


seoda, fertilizers and labour used must be so applied 
that no greater net qutpub could be obtai by 
utilixing them in any other line of production; and 
(e) the primary products of the enterprise (grassland 
products) must be converted as efficiently as 
possible into the secondary products (milk, meat, 
eto.). These three conditions are not independent of 
each other, but have a mutual influence. 

There were twelve subsidiary papers in this session, 
of which two were contributed from the United 
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Aspecta of the Nutrition of Grazing Dairy A 

gave details of trials in which the effecta of supple- 

mentary foods on herbage intake were studied. 
Other contributions were from France, Portugal, 


and of the best utilization of various 
A characteristic of both sessions was the vi 

discussion, which was ably directed by the president, 
adoption of a resolution calling for intensified research 
on international linea on the problems of producing 
a high yield of good-quality grass and of ite utiliza- 


INSTITUTE OF MEDICAL 
LABORATORY TECHNOLOGY 


SEVENTH TRIENNIAL CONFERENCE 


HE seventh triennial conference of the Institute 
of Medioal Laboratory Technology was held in 


dland Region since the 
during which 


improvements 
whole country were far short of requirements when 
the National Health Service took over in 1948. 


730 1- 


Between then and 1954 the amount of pathological 
work has doubled ; almost two thousand technicians 
and about the same number of student technicians 
were employed last year in National Health Service 
laboratories. ‘This increase of laboratory work should 
be looked upon as part of a process eatablished before 
the Health Service or even before the War. We 
have moved from the conception of & hospital which 
was primarily to provide beds in which patients 
recovered with varymg degrees of assistance from 
their attendants, to one in which the hospital is a 
diagnostic and treatment centre, where moat patients 
are out-patienta, their needs being met without 
admission. Admission to the ward is now regarded 
as a stage in the patient’s life and Illness whioh should 
in his own interests be cub as short as is compatible 
with speedy and effective cure. Briefly, the hospital 
is @ special kind of service which stands behind, 
and supporte, the great bulk of curative work that 
is done m other places—surgeries, clinics and the 
patients’ own homes. 

Naturally, the bulk of the most complex and 
highly scientific work is done for patients attending 
consultative out-patient or admitted to 
the wards. This should not hide the importance of 
the s share in diagnosis and trea: in 
other places, and it is necessary that this side of its 
work should be expanded. The work: of general 
practitioners is of great importance because so much 
of it can lead to earlier diagnosis, prevention of 
serious illness, and the reduction of the load on other 
departments of the hospital. ‘There is ample evidence 
that the availability of the pathology laboratory to 
the general practitioner does not swamp the labora- 
tory with work at the expense of the requirementa of 
the hospital itself: it may even have the opposite 
effect. That every practitioner shoùld be able to 
refer his cases direct to the laboratory is a prime 


necessity. f 

Speaking of the capital development plan for 
hospitals, Dr. Godber said that it is commonly 
believed that a new hospital must necessarily oost 
more to run than an old one, and it may be that a 
new one will cost more per bed per year; but if the 
new hospital makes it oe ee 
in the number of bed-days formerly required for two, 
then there is a margin for increasing cost per patient- 
day and still reducing the cost per patient treated. 
A modern ical service can do much to enhance 
this proceas, and particular care is needed in hospital 
planning to ensure that such departments as pathology 
and radiology are on a sufficient scale to meet all 
requirements efficiently and at the same time with 
economy im man-power. 

The laboratory, continued Dr. Godber, is part of the 
hogpital and should not be divorced from it; the 
clinician relies upon laboratory workers for accurate 
and expert information which gives him the assurance 
that enables him to control the complicated arma- 
mentarium of treatmenta. Diagnosis is, after all, rarely 
a simple process of exact ition and needs a 
balance of evidence from a variety of sources. Like- 
wise, modern treatments often need the most exacting 
control, and for these reasons there needs to be close 
contact between the laboratory and the olinician. 
Along with the use of more complicated and more 
accurate apparatus, there has bean an i i 
devolution of responsibility to the technical staffa of 
medical laboratories. The Institute of Medical 
Laboratory Technology has played a great part in 
facilitating the changes which have taken place in the 
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lifyi ‘nat HE E: 
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ons and by &nc 

achieving a status for the medical tech 
nician which is now recogni in Britain throughout 
the national hospital service and all other laboratories 
There were five sessions of scientific lectures at the 
conference, about two-thirds of which were given by 
Institute members and the remainder by guest 
speakers. Dr. M. Lumb spoke on the mfluence ot 


bacteriology occupied part of the talk 
given by Prof. Robert Cruickshank, president’ of the 
Institute. Some of the most interesting. of the 
recent problems in this disease have been raised by 
the type of lesion in which the tubercle bacillus can 
be demonstrated microscopically but not culturally. 
Prof. Cruickahank ended his observations with a very 
necessary warning to laboratory workers. Many 
laboratories are now handling tuberculous material, 
and the need for antibiotio control has resulted in a 
great increase of living culture work. The incidence 
of the disease in laboratory workers is disturbing, and 
every possible care should be taken to guard against 
laboratory infection. ; 

Prof. E. J. W. Barrington, of the Department of 
Zoology in the University of Nottingham, was able 
to show & common meeting-ground for those who 
work in pathology departments and those who work 
in other specialties, when he spoke of the place of 
histology in endocrinological research. Certain of 
the new cytochemical methods, he said, are-of equal 
value in the earthworm and in man. Mr. F. A. 
Ibbott gave a provocative paper on the error induced 
in volumetric glassware by ing and sterilization 
with heat ; his own experimenta, some of them drastic, 
have shown that no signi were pro- 
duced by dry heat in certain of his own standard 
apperatus. Dr. J. C. White, of the Postgraduate 
Medical School of London, gathered together recent 
advances in our knowledge of the human hamo- 
globins, while Dr. N. P. Burman dealt With methods 
of detecting and counting antagonistic micro-organ- 
isms in soil and described some of his own methods 
for simplifying a tedious and time-consuming process. 

Prof. K. E. Cooper, professor of bacteriology in the 
University of Bristol, took modern trends in micro- 


deplored the tendency of some workers to set up 
& very good microscope with a poor illuminating 
system, 80 not making full use of their instrument. 
Mr. J. 8. Simpson showed methods employed in the 
microbiological assay of antibiotics, vitamins and 
amino-acids, and was &ble^to demonstrate how the 
use of large sandwiches of agar between glass plates 
saves the use of considerable quantities of Petri 
dishes. Dr. G. R. Osborn, director of pathology, — 
Derbyshire Royal Infirmary, gave many examples of 
the use of modern cytological techniques in the early 
iagnosis of cancer, and he was followed by Miss 
M. E. Attwood, who has applied such techniques to 
the problem of diagnosing uterine carcinoma in 


particular. x 
Among other were those of Mias V. A. L. 
Brews, who + with electrophoretic patterns of 


blood sera and the flocculation teste, while Mise E. L. 
Bown gave a résumé of semi-micro methods used in 
pediatric bi istry. Dr. H. M. Rioe, director 
of pathology, General Hospital, Nottingham, made 
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observations on the sensitivity of the hsmolytio 
system in complement fixation tests and showed the 
greater reliability of modern modifications in the teste, 
for example, for syphilis. Mr. I. Dunsford, of the 
Sheffield Blood Transfusion Service, was able to draw 
on an extensive practical experience in discussing the 
difficulties encountered when selecting suitable blood 
Spel craig del oars His main point was that 
no one test sh be relied upon when cross-ma 

blood but that saline and albumin techniques shoul 
alwaya be employed, with the addition of the Coombs 
test m cases where there was & risk of the patient 
having been immunized by previous transfusions or 


pregnancies. 

In addition to these and other papers, numerous 
demonstrations were on view all the week. For the 
first time at an Institute conference a large number 
of foreign laboratory workers were present, and an 
evening was spent on discussion of matters of common 
interest. Another innovation was & demonstration 
for the publio who, generally speaking, are not very 
knowledgeable about what takes place in the hospital 
laboratory. This demonstration, the result of much 
co-operation between local pathologista, technicians 
and many others, was open for only three hours on each 
of two successive evenings; but the success of the 
experiment may be judged by the fact that during 
this short time more than a thousand people visited it. 


PRESERVATION OF FOOD BY 
IONIZING RADIATIONS 


HE traditional methods available for the 

preservation of food are several and varied in 
their nature. The almost method of 
drying involving the use of solar radiations—un- 
recognized as such— waa the subject of much research 
some years ago, and this work was very useful to 
Great Britain during the Second World War when 


Df ibe eteerionl prosarystiven; EQUe by ths Iud 


tal Committee of the Ministry of Health, 
often 'blunderbuss' in function, are virtually unused 
outside the British Isles where those of more recent 
introduction have been found table both by the 
industry and the authorities, Tho availability of 
antibiotios—some very specific in their action—has 
created new blans for those who advise our 
legislators on desirability of permitting additions 
to the schedule of preservatives, for such they are. 
In the realm of food science, tion and 
development, although more sedate in their progress 
compered with some of the other branches of sciance, 
often outatrip the ability of the manufacturers to 
take advantage of them. 

The initial discovery by Röntgen in 1895 that X- 
rays can damage and destroy living cells has in more 
recent years been extended over broader fleld of 
1onixmg radiations in general. The situation to date, as 
recorded in various journals mainly of American origin, 
is that radiations derived from electrical generators, 
radioactive elemente and nuclear reactions are avail- 
able which exert a lethal effect upon micro-organisms 
and insecte. Parallel with these observations have 
been reports of reactions initiated by the exposure of 
food ocamponents to such rediations—breakdown of 
amino-acids, fata, vitamins and so on. ‘The food 
technologist faced with a new series of units repre- 
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senting the dosage of the product under treatment 
has often been in difficulty in grasping the significance 
of the evidence given in these reports, and the very 
long list of journals in which such reports are some- 
times hidden only adds to his confusion. With con- 
siderable foresight, the Food Investigation Organ- 
ization of the Department of Scientific and Industrial 
Research, as befits ita name, has come to the aid of 
food technologists in providing, the efforts of 
Dr. R. 8. Hannan, a wealth of information and, let 
us not delude ourselves, of instruction in ita Special 
Report No. 61 on “Solentifio and Technological 
Problems involved in using Ionizing Radiations for 
the Preservation of Food’*. The bibli hy of 
some four hundred odd references in this publication 
will satisfy every collector of reprints and is alone 
worth every penny of the modest price 

In his survey, Dr. Hannan deals with the ionizing 
radiations, their generation, their properties and the 
technical problems associated with their use. Having 
described the positive advantages of the use of this 
modern he very wisely presents for the 
reader’s consideration the various gaps in our know- 
ledge which must be filled before we are able to 
contemplate using it. The most suitable type of 
radiation and its optimum dose, the possibility of 
reactions initiated by such dosage Involving the pro- 
duction of undesirable and maybe toxic substances 
or the destruction of some essential constituent—all 
these will need to be studied $n ertenso and by teams 
of workers, We are grateful for the mformation and 
for the guidance as to future research, and we look 
forward to the resulta of the further researches of 
Dr. Hannan and his colleagues. 


Report No. 61: Scientific and Technological Problems 

ved In using I. for the Preservation of Food. 

prom B. Hannan, vill+-102, (London: H.M 8.0., 1955.) 
Ts. 


PHYSICS OF THE IONOSPHERE 


HE rapid advances being made in many flelds of 
ecientiflo research leads to a vast amount of 
published literature in which it is not easy for the 
student and research worker to discover the real mile- 


stones of progress. As e means of y mitigating 
this difficulty, there is now an establi practice of 
organixing a conference or symposium at which a 
particular subject or fleld of investigation is reviewed 


and discussed, mainly by those working in the subject. 
Such a conference forms a suitable foous and also 
acts as a stimulant to those who otherwise may be 
rather dilatory in describing their own contributions 
or putting forward well-founded views on the work 
of others. The resulta of such a conference are made 
of immensely greater value when all the papers which 
were read and discussed are collected together and 
published in same recognized standard form. 

The conference on ‘The Physics of the Ionosphere”, 
held under the auspices of the Physical Socisty at 
the Oavendish Laboratory, Cambridge, in September 
1954 (Nature, 174, 866; 190854) meets all these 

I ta with the ion of the report which 
is now available*. Eid comprises fifty in- 


Sete Or Report of Eee Bounty omena 
tho oat e Re at the Ca Laboratory. 
Cambri pimi 1964. "Pp. tv+406. (London. Physical 
Boolety, 1955.) 40s. 
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dividual papers from authors in Australia, Canada, 
France, Germany, Great Britain, India, Japan and 
the United States. It ia divided into four parta, each 
of which is introduced by a survey paper, with a 
most useful selected list of references. 

In the first paper in Part 1, entitled “The Lowest 
Ionosphere”, Prof. A. H. Waynick summarises the 
recent radio data which may be used as a guide to 
the possible physical characteristios of the lowest 
regions of the ionosphere. These characteristics are 
primarily concerned with the absorption of short 
waves and their partial reflex:;on from the lower 
ionosphere, and the height of reflexion of very long 
waves. It is pointed out that great advances in our 
- knowledge of the lower ionosphere is likely to occur 
in the near future. Recent rocket measurements of 
X-ray intensities in the neighbourhood of 50 A. 
suggest that this radiation may well be the pri 
source of energy associated with the formation of the 
E region. In addition, there now appears to be 
-evidence for the existence of & portion 
of the E region due to meteario ionization. The 
remaining nine in Part 1 deeoribe work oon- 
ducted in this in Great Britain, North America, 
Ge adi Tda 

The second part of the report, “Trregularities and 
Movements in the Ionosphere”, o with a survey 
of existing knowledge by Mr. J. Ratcliffe. At all 
eights fe in the ionosphere there are randomly dis- 
tributed irregularities in the electron density. 
Information an these irregularities—their siz6, shape 
and movement—is obtained from a study of the 
fading ohareoteristion of waves reflected from, or 
transmitted through, priate part of the 
ionosphere. The ds GE ihe fading observed at 
spaced receiving stations has contributed greatly to 
our knowledge of the movement of these irregularities. 
During recent years, measurements of the no 
of very-high-frequency waves by scattering 
D and W coins tad Bora eR RR Rode EE 
application. Observations on the scintillation of 
radio stars also enable drift movements in the F 
region to be investigated. The sixteen papers col- 
lected with the survey in this part of the report form 
a very complete and up-to-date ion of the 
state of experimental and theoretical knowledge of 
this subject. 

“A FORM of Present Knowledge of the F2 
Region", by Dr. D. F. Martyn, is the first paper in 
Part 3, and describes the salient features of the F2 
region, including the production of its ionization, the 
recombination coefficients, winds and travelling dis- 
turbanoee, and the storms and anomalies jase hic 
with this region. Pn pea ee 
section summarize the present state of 
including theoretical speculation, of sie in 
the F2 layer, a brief reference is made, in an addendum 
to the survey, to the wealth of information which was 
obtained by a rocket ascent in May 1954 to a height 
of 210 km. A mass-spectrograph was used and data 
obtained on the composition and preesure in the 
upper atmosphere. .While the resulte await oon- 
firmation, this is undoubtedly an indication of the 
succeas of a new technique for exploring the iono- 
sphere. 

The fourth and final of the report deals with 
“The Mathematios of Wave Propagation through the 
Ionosphere”, and is surveyed by Mr. K. G. Budden. 
With thirteen other papers, this section describes 
the mathematical technique used in the study of 
the properties of the ionosphere, and particularly 
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the variation of ioniration density with height, the 
resulting refractive index and the paths of radio 
waves in traversing the various ionospheric layers. 
This section is complementary to the previous three 
and makes the whole report a comprehensive work of 
reference which will be of the greatest value to 
students and research workers for many years to 
come. The publication of the report must be a very 
gratifying conclusion to the efforts of Mr. Ratoliffe 
and hw colleagues who were responsible for the 
conception and organization of this conference. 


AUXIN AND PROTOPLASMIC 
STREAMING 


T has now been known for some considerable time 
that indole&oetio acid and eee 
substances morease the rate of 
ing, but no y &ooep explanation ae di the 
phenomenon yet been advanced. J. M. Kelso 
and J. 8. Turner (Austral. J. Biol. Sos., 8, 1, 19; 
1955) have now reported on the action of various 
growth-regulating substances on streaming in 
Seno eee SUME On Area 


tho fiio of Wwe AE od 
cells is not aff by change of oxygen concen- 
tration in & hanging drop enclosing the hairs over 
the range 1:5-100 per cent of oxygen in the sur- 
rounding gas phase, experiments can be o&rried out 
without contmuous renewal of the water drop. It 
was observed that, over the physiological range of 
concentrations, indoleacetio acid, indolebutyrio acid, 
naphthaleneecetio acid and 2,4-dichlorophenoxy- 
aostu acid, all modify the rate of protoplasmic 


These substances, added alone, brmg 
der aces in the rate of streamimg within 


10 min.; maximum effecta are reached in 30 mm., 
and the rates return to the normal in 60-70 min. 
(exceptions to this rule are noted for na 

acetic acid {high concentrations) and 2,4-dichloro- 
phenoxyacetic acid (low conoentrationg)). Low con- 
centrations of the auxins stimulate the streaming, 
high ooncentrations depress the rate, and mter- 
mediate concentrations are without effect. 

Auxins thus affect streaming much as they do the 
growth of stems, the optimal ooncentrations for 
stimulation being similar for both processes. The 
‘total effect’ for each growth substance may be 
estimated as the total extra or duminished distance 
travelled by a protoplasmic particle in the presence 
of the applied substance. The maximum positive 

effect is given at 1 mgm./l. (1 p.p.m.) for indole- 
acetic acid and indolebutyrio acid, and at 5 mgm./l. 
for naphthaleneacetic acid. Thre is a marked pH 
effect for the reaction of streaming to indoleacetic 
acid, increase in pH rendering the applied solution 
much lees effective over the whole range of concen- 
tration. The rary effects of indoleacetio acid 
on streammg, both stimulation and inhibition, are 
stabilized near their maximal values, if fructose or 
malio acid is added with the auxin. These results 
largely confirm those obtained by Thimann and 
Sweeney for the Avena ooleoptile, exoept that the 
concentration for mdoleacetic acid giving maximal 
total effect for Avena is as low as 0-01 mgm./l. 
Moreover, for Avena, malic acid not only stabilizes 
the auxin effect but also alters the threshold of 
response. 
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COSMIC RADIATION EFFECTS IN METEORITES 


By Dr. P. REASBECK - 
Physics Laboratory, Untversity of Birmingham 
AND 


Dr K. |. MAYNE 
Clarendon Laboratory, University of Oxford 


EGENT studies of meteorites! ahowed that they 

contain an appreciable amount of helium-3 
produced by cosmic rays. The interactions of high- 
energy cosmic-ray particles with the meteoritic matter 
will produce effects which are propagated to great 
depths by secondary particles as well as primaries. 
Nuolei of a wide of mas numbers leas than that 
of the original should occur in varying proportions, 
either as evaporation products or aa residual nuclei. 

We have mvesti the production of nuclei of 
maas 3 and 4! (evaporation products); we now 
some measurements on the neon i (resi 
nuclei) in iron meteorites. The data for helium and 
noon from four irons are given in Table 1. 

Because the amount of neon is two arders of 
magnitude smaller than the amount of helium, only 
in the case of Thunda was enough neon available for 


mang tric analysis ; the precision of this 
analysis is better than 5 per cent. e measurement 
is icated by the of instrumental back- 


gou peaks at mass 20 and 22, due to H,“Ot and 
irt i . The former was considerably 
reduced by replacing oxygen-18 by oxygen-10, the 
latter by using an (electron) ionizing voltage of 35 V. 
The method of helrum and neon separation has been 
described elsewhere’, but ial care was taken to 
remove adsorbed atmospheric neon from the contain- 
ing vessel before commencing dissolution of the 
meteorite sample. The amount of Romper neon 
contamination was leas than 10-* o.c., which repre- 
sented lees than 1 per cent of the meteoric neon 
finally measured. 

It would appear from the isotopic analysis of the 
extracted neon that all ita isotopes arise fram the 
original iron nuclei after the direct ejection and 
evaporation of nucleons are completed. Such eventa 
as these are the ‘stars’ recorded in photographic 
emulsions at high altitudes; and we have 
used the statistical data obtained from photographic 
plates to estimate the rate of productian of neon by 
coamic radiation. The degradation of the iron nucleus 
(Z = 26) to neon (Z = 10) involves the emission of 
16 unite of charge from the parent; but since some 
of the emrtted particles will carry a multiple 
(helium nuclei), it seems, taking the He/p ratio of 
about 0-8 derived by evaporation theory’, that the 
events with which we are concerned will appear on 
the photographic plate as stara of about thirteen 
prongs. Taking the rate of ster production by cosmic 
rays in photographic emulsions as about 2,500 














atars/o.c./day at the top of the atmosphere‘, this is 
increased by & factor of 2 to give the rate of production 
in iron, and by a further factor of 2 to obtain the rate 
away from the earth's shielding effect. From the data 
given by Lord‘, it would seam that about 2 per cent 
of the totel stars produced are thirteen-pronged 
events. Even if any cut-off of low-energy particles 
due to the 's magnetio field does exist, one would 
not expect figure of 2 per cent of the total stars 
giving neon to be very much altered m space, since 
only high-energy particles will give rise to thirteen- 
pronged events, Thus we calculate a rate of produo- 
tion of neon of about twenty-five neon atoms/gm. 
iron/day. In addition, one would the isotopes 
sodium-20, 21 and 22, and fluorine-20 and 21 to be 

in such quantities that, in decaying into a 
neon isotope, and more than replacing the loss due to 
neon-19 and 28, they will approximately double the 
yield of neon, making & tote] of fifty neon atoms/gm. 
1ron/day. 

We have already suggested! the possibility that the 
cateclyamic break-up of a parént planet formed the 
meteorite fragments about 2 x 10° years ago. On 
the basis of the above data, one would expect the neon 
produced m an unshielded fragment to be about 
1-85 x 10-7 c.c./gm. iron, and the isotopic composi- 
tion and large yield of the helium extracted from our 
sample of Thunds would indicate that this piece was 
relatively unshielded from the cosmic radiation. 
Since it seems that the helium-3 and neon in a 
meteorite are all produced by coamic radiation, one 
would expect approximately the same ratio of neon 
to helium-8 in any unshielded sample. This ratio 
for the four samples concerned is given in Table 1 
and thé values obtamed prove to be closely similar. 
The calculations of Le Couteur® suggest that about 
37 per cent of the total yield of particles from ‘evapor- 
ation stars’ will be in the form of helium-4, helium-3, 
or tritium, all of which will be recorded as helium after 
a suitable lapse of time. Taking the average number 
of prongs per star as ten at the average cosmic-ray 

concerned, and using the measured ratio 
("He + *H)/He of 80 per cent, we can deduce a 
of about a hundred atoms of ("He + VH) per 
hundred stars. (The tritium we eventually measure 
as helium-3.) Using again the figure mentioned above 
of two to four neon atoms per hundred stars, we 
would expect. the neon/helium-3 ratio to be between 
2 and 4 per cent, comparing favourably with the 
measured value. 

We have also compared 
our results with those ob- 
tained from recent labora- 
tory experiments on high- 
energy reactions induced by 
protons in copper’. In 
Table 2"are li the estim- 
ated production orogs-meo- 
tions (from copper) of the 
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nuclear species which end in neon isotopes. The 
variation of croas-section with Z for a given element 
was estimated from the average shape of the curve 
for all i i elements, as discussed by 
Batzel ei al.*. 

Taking these values, the isotopic composition of the 
neon produced should be: neon-20, 44 per cant; 
neon-21 and neon-22, 28 per cent. Our measured 
igotopic ratios given m Table 1 are in reasonable 
agreement with these estimates, considering the 
uncertainties in the croas-sections, and in the energy 
spectrum of the cosmic rays. 

With the data of Table 2 we may make an inde- 

dent calculation of the rate of production of neon. 
Hood we are conpidestis vssclicns iA TON Grea 
unite from copper), we increase the cross-section values 
by 20 per oent; that is, we take 20 m.barns as the 
total cross-section for neon ion. For a cosmic- 
ray intensity‘ of 0-8 icle/cm.*/aec./sterad., 2:0 x 
10* atoms of neon are produced per gm. of iron per 
year; orin 2 x 10 yours. abont d: x ee 
gm. iron, a value once again close to the 
neon content. 

It seems that the coemio radiation bo which the 
broken measurable quantities of 
ma ode pue deu be ee EM 
should lead to a better understanding of the radiation 
and the high-energy prooemsee involved. We are 
continuing our investigations, particularly for samples 
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of greater depth, and extending them to commogenis 


argon . 

We would that the eventa which produce 
argon (Z — 18) from iron (Z — 26) would appeer ae 
six- or seven-pronged stars, and again using the date 
of Lord‘, we find that argon should be produced 
about four to five times as abundantly as neon, 
suggesting & coamogenic n content for unshielded 
meteoritic iron samples of about 6 x 10-7 o.0./gm. 
In addition, ib is to be expected that the isotopis 
composition of cosmogenic argon would differ 
markedly from that of atmospherio argon, with argon. 
36 and argon-88 much more predominant in the former 
source than in the latter. 

If this proves to be correct, it should be possible to 
predict the amount of many other cosmogenic isotopes 
in meteorites, and to decide which of these will lend 
themselves most readily to experimental determina- 
tion. 

We are grateful to Dr. W. O. Look and Dr. 8. J. 


VOL. 176 


Goldsack, of the University of Bi who 
hel MI ee ee hio emulsion data ; 
and to Dr. L. Symonds, the University of 


Birmingham, Pes provided the data derived from 
high-energy proton-induced reactions. We would 
also thank Prof. F. A. Paneth for his interest in the 
work and for providing samples of meteorites. 
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MECHANISM OF SOME REDUCTION PROCESSES ILLUSTRATED 


ON A COENZYME | 


MODEL SUBSTANCE 


By Dr GABRIEL STEIN and GAD STIASSNY 
Department of Physical Chemistry, Hebrew Untversity, Jerusalem 


HE enzymatic reduction of coenzyme I (diphos- 

phopyridine nucleotide) has been the subject of 
many in tions and discussions recently’. The 
product obtained by reducing coenzyme I w 
ydrosulphite can be reoxidized 
of coume can tho reduced coenzyme I formed by 
enrymatio reduction. It was recently shown that 
the reduction product obtained’ from coenzyme I 
when reactive intermediates uced from, for 
example, ethanol in i solutions 
were used as the reducing is was not identical 
with the product of hodiei bita reduction’. This 
reduction product was enzymatically totally inactive. 
Borohydride reduction yields a product which could 
be reoxidired enzymatically to the extent of about 


50 

gor OL orn ee 
gated on N’-alkyl nicotinamide derivatives, which 
represent the active group of coenzyme I*. Karrer’ 
isolated the hydrosulphite reduction products of 


several guch derivatives and compared them with 
reduced coenzyme I, which they resembled closely. 
Buch a substance was used in electrolytic and polaro- 
graphio investigations of coenzyme I model systema! 
Using such a model substance, it was also shown? 
that as, in the case of coanzyme I, when reactive 
ate im eous solutions 
were used as the redu uction product 
is obtained which is iy Ine te, but. not 
identical SO ecco. of hydrosulphite : reduction. 
The work of Oolowick* and Swallow (resulta in the 
press) indicate that the enrymatio and hydrosulphite 
reductions af coenzyme I proceed not through a free- 
radical intermediate, as sometimes assumed, but 
through an ionic addition mechanism. On the other 
hand, the mode of action in the irradiated system 
was assumed’s*;t to be due to the intermediate 
formation of free radicals. The io Tediation 
would in the main act on the bulk of y fpecie 
solvent, producing radicals according to; 
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HOH +H + OH (1) 


OHE radicals attack the ethanol according to: 
RH, + OH > RH + HOH (2) 


The organic free radicals, RH, thus formed are 
apparently efflcient reducing agents of coenzyme I, 
themselves being oxidized to acetaldehyde. 

Thus it appeared possible that, in the present case, 
closely related but not identical products are 
duced through different mechanisms of reduction. 
Aocordi , using nicotinamide-N’-propyl iodide as 
the model substance, we have examined some modes 
of reduction. 

Using hydrosulphite, a pure crystalline reduction 

roduct oould be isolated, melting point 86° O. 
Flementary analysis and oxidative titration showed 
it to be a dihydro-isomer. The ion spectrum 
of the product in carbonate alkaline golution is shown 
in Fig. 1, curve A. In acid solution the spectrum 

to that shown in Fig. 1, curve B. 

On irradiation with K-rays in aqueous solution 
(ref. 8 and unpublished work by the authors and 
Swallow) containmg 0-5 M ethanol and approx- 
imately 10-* M niootinamide-N’-propyl iodide, an- 
other product was obtained, the spectrum of which 
is shown in Fig. 1, curve O. The produot isolated was 
crystalline, melting point 99-103° C. Elementary 
analysis and oxidative titration indicated that it is 
a dihydro compound. In acid solution it gave a 

as shown 1n Fig. 1, curve B, identical m all 
respects with that obtained from the other product. 


Optical density 
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In view of these findings, it was of interest to 
investigate the results of borohydride reduction. 
Here, in the case of coenzyme I, a product exhibiting 
enzymatic behaviour midway between the products 
obtained by the other two methods is obtained. On 
borohydride reduction of the nicotinamide we 
obtained a product having the shown in 
Fig. 2, a composite of the other two. From the 
product two pure componenta could be separated. 
One, a crystalline product having melting point 
108° C., gave & spectrum like Fig. 1, curve O, whereas 
the other gave a spectrum like Fig. 1, curve 4. Thus 
borohydride reduction apparently gives a mixture of 
the products obtained by the other two methods. 

ing the product of electrolytic reduction, 
Leach! obtained the W°’ values of the product in 
solution, but did not isolate it. Fundamental work 
on the mechanism of organic ic reduction 
processes became available recently”, indicating 
that in this method radical intermediates may 
result. 

On electrolytic reduction of nicotinamide-N’- 
propyl iodide in alkaline carbonate solution, & product 
was obtained the spectrum of which is identical with 
that of the radiation product and one of the boro- 
hydride products, as shown in Fig. 1, curve C. 

We find, then, that eleotrolytio and radiation 
reduction, both of which are assumed to proceed by 
a free-radical intermediate, yield the same dihydro 
derivative. Hydrosulphite reduction, prooeeding by 
an ionic addition intermediate, yields another dihydro 
derivative. Borohydride, the mode of operation of 
which is not entirely certain yet, but is often assumed 
to involve hydride (H-) ions, yields & mixture of 
two such derivatives, which can be separated into 
ita components. 

If Pullman’s'* views are accepted and if hydro- 
sulphite does indeed yield the same isomer as the 
enzymatio process, as is often assumed, then the 

of these two methods would be the para- 
isomer. Two ortho-dihydro isomers are 
le, and i by the behaviour of the 

“alkyl nicotinamide models, Karrer thought the 
enzymatic product to be an ortho-dihydro derivative. 

We hope to gain further information on this point 
from an investigation now in in collaboration 
with Dr. A. J. Swallow (unpublished work), whom 
we thank for valuable discussions and co-operation. 
The radiation chemical aspects of the present work 
and of work on some other systems of biological 
interest are being reported separately! 
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LETTERS TO THE EDITORS 


The Editors do not hold themselves responsible 
for opinions expressed by thoir correspondents. 
No notice is taken of anonymous communications. 


faor Chain Phosphorylation in 
Extracts of Azotobacter vinelandii 


ResrmaroryY chain phosphorylation has been 
demonstrated in crude extracts of a few bacterial 
species!—, and in one case tho extract was separated 
as three components which were all necessary for 

on coupled with the oxidation of re- 
i diphosphopyridine nucleotide. However, the 
Mcd eure, the n cf eas coe le 


for oxidative phosphorylation in baoterial is still 
unknown. The present communication describes 
some i experimenta in which 8 crude water- 


ated by high-speed centrifugation into particle and 
‘soluble’ fractions. This was chogen because 
it is strictly aerobic (cf. ref. 3) and has a very high 


respiratory activity. 
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phorylation were stimulated far beyond that ex- 
pected from an additive effect. The phosphorylation 
was usually increased more than the oxidation, sc 
that the phoephorus/oxygen (atoms) ratio wat 
increased. 


The stimulation of the oxygen uptako is similar tc 
an effect already described in extracts of E. colit. 
It can be explained in our experimenta by the ability 
of the supernatant to promote the oxidation of 
fumarate formed from the succinate. Fumarate 
is only very slowly oxidized by fraction P (exp. 8 
in Table 1), so that the oxidation of succinate 
proceeds only a single step. However, fumarate 
is rapidly oxidized by the two fractions combined 
(exp. 4). 

The increase of the Pe ee 
ratio brought about adding fraction S to on 
plan paniy pramen the fact that the 

of the total oxygen uptake which is 
the succinate —> fumarate step, a aa PALE 
relatively little phosphorylation, is decreased. How- 
ever, it ia unlikely that this is the complete explana- 
tion. Dialysis of fraction S had a marked effect on 
the phosphorylation, with relatively little action on 
the oxygen uptake. Heating fraction S abolished its 
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Teblei. OXIDATIVE PHOSPHORYLATION IE TRACTS OF Asctobacter vineiamdéi 
Bee taxt for method of preparation of fractions, oo fraction P was washed by resuspending ta 0-05 M phosphate, aH 7-0, 
jy Saison piii Sr uerus 


and repeating ihe 


Reaction mixture DRM ALIS 0-04 M ; 
(oot 0 x 103 E a duo, d Eripe Re ere 1 OLM 


i. egets 6-08, or Mit ome 


TET mir x 10-* LT; adenosine dtphoaphate, 
aa nase. Tn experiments 2, 8 and 4, fluoride 
kn (Gealonnotate paier ce) meae as described 
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The erirat was prepared swentially socording to 
a procedure already described. In Table 1, fraction P 
consists of particles not sedimented by 30 min. 
‘centrifugation at 10,000 g, but sedimented at about 
120,000 g for 90 min. Fraction S is the clear super- 
natant taken from the top of the tube, after the 
high-speed centrifugation. The small particles 
oxidized succinate with phosphorylation, the phos- 
phorus/oxygen (atoms) ratios varying between 0:14 
and 0:87 in the reported in Table 1. 
The reason for the wide variation between different 
‘preparations is not known ; it is not due to instability 
of the enzyme systems in the extract, since neither 
the oxygen uptake nor the esterification of phosphate 
were atodiad by standivie M Bei at 4° O. or 10 min. 
at 25° C. Fraction S, which contains proteins of 
molecular weight leas than 10*, Lipsiensi aa 
‘soluble’ succinic oxidase activity, especially in exp. 1, 
with some phosphorylation. When the two fractions 
were mixed, both the oxygen uptake and the phos- 
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H 7 0, a$ 4* O., for 2 hr. 
and supernatant used. 


activating effect. It is possible that fraction S oon- 
tains soluble enxyme(s) and coenxyme(s) which may 
activate the relatively LACE in fraction P. 
This can be tested by fractionation of 


fraction S. 
The lation was only y inhibited 
Pinchot! found that the 


fittle affected by dinitrophenol It has previously 
been suggested’ that the action of dinitrophenol on 


id ee heh or Du riage 
prese added ed d radica P (Oc? magne obey tie ison aoe ien 
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«nitochondrial phosphorylation might be indireot. It 
may not be revealed in the very small particles in 


extracts of micro-organisms. 
A. Trasrkres 
E. O. Sr,TER* 
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Isolation of ^* Heptadecenoic Acid 
from Lamb Caul Fat 


APART from the fata of dolphins and porpoises, 
which contain considerable proportions of $sovhleric 
acid, it has bean customary to regard animal fata as 
consisting of triglycerides of straight-cham even- 
numbered carbon saturated and unsaturated fatty 
acids. However, recent work in this laboratory has 
shown that there occur also trace amounts (up to 
1-0 per cent) of saturated fatty acids in the form of 
odd-numbered teo-acids and ante-iso-acids!, even- 
numbered ts0-acids*, polybranched acids? and odd- 
numbered ight-chain acids‘. Odd-numbered 
straight-chain unsaturated acids, however, have not 
hitherto been found in natural fats. 

Appel, Bohm, Keil and Schiller’ have earlier ahown 
that when synthetic fats contaming odd-numbered 
carbon saturated n-fatty acids within the range 


OCs are fed, these acids are deposited in animal’ 


fats, including the depot fate -of the goat and the 
rat, and the milk fat of sheep. Moreover, the animal 
is able to desaturate these acids so that, m addition 
to the presence of odd-numbered saturated n-acids, 
there are also found the corresponding A*-ungaturated 
fatty acids within the range C,,-C,, inclusive. In 
view of the ability of the animal to dehydro 
odd-numbered n-fatty acids, it could be anticipated 
that having established the occurrence of uneven- 
numbered carbon straight-chain fatty acids in natural 
fate‘, the corresponding A*-unsaturated fatty acids 
would also be found. This is now confirmed by recent 
work in this laboratory. 

The methyl esters of the liquids (1,054 gm.) pre- 
pared by crystallization three times from ten volumes 
of acetone of the mixed fatty acids of lamb caul fat 
(2,578 gm.) at — 35° were fractionally distilled tn 
vaouo to yield & fraction 12,6, 41:5 gm., Bap. equiv. 
284-4, iodine value 65-8, [a]*9 ? + 0-09. After removal 
of the more saturated constituents by crystallization 
of the acids (86:90 gm.) from 40 volumes of light 
petroleum (b.p. 40-60°) three times at — 40°, the 
soluble portion, 28-10 gm., iodine value 88-9, 
[e] + 0-44, was converted to methyl esters and 
subjected to repeated fractional distillation to remove 
the methyl esters of O,, and C,, acids. Eventually, 
there was obtained a fraction (7:94 gm.) pcre 
almost entirely of methyl esters of O,,-acids. 
low-temperature crystallization of the acids (6-68 e 
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from &oetone resulted in the following fractions 
arranged m order of increasing solubility : 


Fraction Iodine value 
1 121 gm. 18-4 
2 1 05 734 
3 1:19 74A 7 
4 1038 80 9 
5 1 88 99 2 
6 0 532 110 9 


Fractions 2, 3 and 4 were combined, and after 
conversion to methyl esters (8-09 gm.) were chromato- 
graphed on a 80-mm. diameter column packed with 
a mixture containing 106 gm. silica gel and 26 gm. 
of ‘Celite’. Fourteen fractions were eluted with 
petroleum ether and the residue with methyl alcobol. 
Of these fractions, 1-6 were of relatively high melting 
point and showed optical rotation. Fractions 7—18 
melted within the range of — 32° to — 30-5? showed 
negligible optical rotation and were therefore bulked, 
giving 1-846 gm. Hydrogenation of 0.30 gm. on 
conversion to the acid (0-25 gm.) had & melting point 
of 59-9-60-5°. When admixed with authentic 
margaric acid of melting point 60-8-61-0°, the mix- 
ture melted af 60-0-60-6°. Oxidation of 0-403 gm. 
with 2 gm. finely powdered potassium permanganate 
in acetic acid at 50° C. gave 0-078 gm. of unoxidized 
material. From the oxidation producta insoluble in 
light petroleum there was obtained on crystallization 
from water 0-100 gm. of acidic products, melting 
point 102-103-5°, saponification equivalent 04-1. On 
admixture with authentic azelaic acid, melting point 
104-5-105-5°, the melting point was raised to 103— 
104°. These resulta accord with the presance of 
A®-heptedecancic acid in lamb caul fat. 

In the present sample, the iodine values of the 
methyl esters of the liquids corresponding to those of 
O,,-acids was unusually high (65-8). In another 
sample of mutton tallow from older animals the iodine 
value associated with the C,,-fraction was of the 
order of 15, which suggesta that the ratio of un- 


* saturated to saturated C,,-acids shows a wide varis- 


tion. In the sample under examination the iodme 
value of the O,,-fraction was of the order of 12 units, 
showing that the C,,-acids had been much lesa desat- 
urated than the C,,-acids. 

It is therefore concluded that, in addition to the 
types of fatty constituents mentioned above, it 18 
likely from the evidence provided that there occurs 
also in natural fats a series of straight-chain A’- 
unsaturated fatty acids with an uneven number of 
carbon atoms. 

F. B. SHORLAND 
A. B. Jussor 


Fats Research Laboratory, 
Department of Scientific and 
Industrial Research, 
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Molecular Weight of Ovalbumin 
and of Bovine Serum Albumin 
in Urea Solution 


Brsam 1002, when Ramsden! described the effecta 
of urea on “‘proteida”, there has bean much speculation 
regarding the molecular weights of proteins in urea 
solution. Some workers have claimed that aggrega- 
tion does not take place in the ures denaturation 
of ovalbumin and bovine serum albumin. In spite of 
this, ib is well known that their uree solutions fre- 
quently form gela when the protein concentration is 
high. Recently, Kauxmann e£ al.5? have studied the 
tion of these teins and the gelling time for oval- 
bumin. Under certain conditions an aggregation. 
dependent upon concentration occurred, and this was 
interpreted in terms of hydrogen bonding and inter- 
molecular disulphide bonds (the latter through the 
—88— and —8H reaction of Huggins, 
Tapley and Jensen‘). 

During the past three years, a physicochemical 
study has been made in this laboratory of proteins in 
urea solution. Observations on sedimentation and 
diffusion for ovalbumin and bovine serum albumin are 
briefly reported here. Data for the denaturation of 1 
per cent (w/v) protein in 7 M urea (with buffer and 
sodium chloride to I'/4 of 0-1) at 35° O. are summarized 
in Table 1. Sedimentation coefficients (s) and diffusion 
coefficients (D) are given in o.a.s. units and have 
been multiplied by 10-35 and 10-7 Pavers: and 
refer to the urea solvent at 25° O. otherwise 
stated. Where molecular weights have been cal- 
culated, the partial specific volume was taken to be 
the game sa the native protein (the justification for 
this will be given elsewhere). The molecular weight 
of native ovalbumin was determined to be 89,000 
(^ie = 3-11, for 0-5 per cont; Da, = 7-67) and 
` bovine serum albumin 68,000 (saei = 4-07, for lper 
cent; Dew = 5-49) in agreement with other 
workers. 


Table 1. BEDINOEXTATION amp DIFFUSION 





Homogeneity pH 


Homogeneous. No aggre- | 3 6 
Mon. s = 0-66 (S. m == 
80). D = 333. Mol, 

wi. = 42,000 

Heterogeneous. 

tvo increase of 


Hamogeneity 





Homogeneous. No 
gation. 10D. will ba dis 
cussed elsewhere 


ta with 
diffuso) 








The resulta in Table 1 (supported by o 
rotation studies) suggest that unfolding (or ) 
of these proteins occurs in urea solution. At oertam 
pH. values this is followed by aggregation. 

The extent to which the ion reaction could 
be blocked by cysteine and p-chlormercuribenzoate 
was also investigated. At pH 6-7, 0-02 M cysteine 
had no effect on the aggregation of ovalbumi in 
7 M urea, in &ocordanoe with expectation (of. ref. 2, 
p. 5169) ; at pH. 8-3 it caused considerable sharpen- 
ing of the two sedimentation peaks. The effect of 
0-005 M p-chlormercuribenroate at pH 9-1 was 
- similar. The molecular weight of the aggregate in 
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the presence of the —SH reagent was estimated to 
be 150,000-250,000 and therefore consista of four 
to six molecules of ovalbumin. The behaviour of 
serum albumin in the presence of —SH 
was quite differend. At pH 9 the protein was homo- 
cular weight (60,000, s — 0-98 and D = 3-38) was» 
virtually the same as the native protein. 
Oonsidering our resulta with the ous work?,®, 
there are evidently at least two ki of aggregations 
reactions possible for ovalbumin in 7 M urea. The 
reaction of —88— and —SH seeme» 


these and other proteins will be described elsewhere. 

One of us (R. G. W.) is grateful to the Common- 
wealth Scientiflo and Industrial Research Organiza- 
tion for the award of a studentahip. This work forma 
part of the food preservation investigations of this 
Organization. 


Industrial Research 
Physico-Chemical Laboratory, 
Biocherni 
"Univerzity of Sydney. 
April 
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Some Differences in the Effects of 
Different Sympathomimetic Amines on 
the [sol Innervated Rat Diaphragm 

Preparation : 

Waren the electrically stimulated contractions of 
the isolated imnervated rat diaphragm paration 
are depressed by extra potassium chloride in Krebe 
solution, addition of adrenaline produces recovery. 
Farther, when mixtures of adrenalme and potassium 
chloride are added to preparations already depressed 

extra potassium, 0-2 adrenaline antagonizes 
ao eae aa 5 of the chloride! The approximate 
amounts of ve different sympathomimetio amines 
needed to antagonize in this way 5 mgm. potassium 
chloride have now been found; they are shown, 
relative to adrenaline as unity, m Table l, together 
with the formule of the amines. 


was rapid. 500 ugm. pholedrine or tyramine had 
Ao visible eifoot within 5 oe 10 minate. When added 
alone, the different doses of the different sympatho- 
mimetic &minea i to .antagonize 5 mgm. 
potassium chloride did not produce equal amounts of 
recovery; the amme which antagonized less 
potassium chloride than adrenaline generally pro- 
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* I am grateful to Bayer Products, Lid, for a gift of this compound . 


duced larger recoveries than might have been er- 
pected from these anbegonimna. For example, 
puse (a aR dice i acti Sa ioe 

is needed to antagonize 5 mgm. potassium 
chloride, about 100 times as much ephedrime as 
adrenaline produced equal recovery. This may be 
due to a Blower rate of recovery produced, for 
example, by ephedrine. 

Adsorption of adrenaline at specific receptor sur- 
faces probably oocurs prior to its effect on the 
contractions®*. Preliminary attempts have been 
made to determine the amount of this adsorption : 
porn E 

th in which a rat diaphragm was suspended, 1—5 ml. 
solution was withdrawn and adrenaline estimated 
in the solution by the ethylene diamine method’, 
without prior of the solution over alumina ; 
10 per cent of the adrenaline had disa from 
the solution. As adrenaline is not i 
from adrenochrome when alumina is not used, the 
‘losses’ of adrenaline may have been due to ita trans- 
fer to the muscle rather than to ite oxidation. If 
this is the case, and if the volume of the surface 
phase of the ion is taken, with various 
asmsumptions*, ag 10-* ml, the ratio of the con- 
centrations of adrenaline in’ the surface and bulk 
phases of the solution would have averaged 10*-104, 
CLIQ SEP qp with the minimum 
value (2 x 105) oaelculated from theoretical oon- 
siderations by Danislli*. The amines with the most 
OH groups are the most effective in antagonizing 

chloride and in producing recovery ; this 
influence of groups is presumably related to 
the chemical configuration of the receptors. 
carried out with the rat diaphragm 
preparation in normal Krebs solution and in solution 
containing only 0-5 mM calcium ions show that in 
these solutions the effects on the contractions due to 
methedrine and benzedrine are the same in direction 
as those of 2 ugm./50 ml. adrenaline, but are more 
prolonged ; impium arta rated x que 
&ugmented the contractions in normal Krebe solu- 
tion; in 400 ugm. doses they had no effect. In the 
solution low in calcium ions, there is partial neuro- 
muscular block and this is temporarily increased by 
2 ugm. adrenaline’; a subsequent 50-ygm. dose 
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facilitates transmission’. Increased block was pro- 
duced in varying smounts by other amines; f 
example, 4 mgm. methedrine or 6 mgm. benredrino 


produced a slower k; no facilitation has so far 
been observed with these amines. 
Obviously the effect of 500 ugm./60 ml. 


cannot be due to prolonging of the action of ed- 
renaline, and it is very unlikely to be due to the 
fairly high dosage of methedrine used : larger amounts 
of ephedrine augment the contractions in these cir- 
cumstances, as do larger doses of methedrme in 
normal Krebe solution. It is even more unlikely that 
methedrine acts in & very different way from ad- 
renaline on skeletal muscle. It is possible that the 
sometimes different effecta of adrenaline and methe- 
drine might be due to some difference in a single 
reaction; it is more probeble, however, that re- 
distribution of potassium® and of calcium’, and other 
changes affecting the contractions which are produced 
by adrenaline, are the resultant of more than one 
reaction, chemical or physical, brought about by 
adrenaline. Further work with different sympatho- 
mimetic amines should be of interest with regard to 
the mechanism of action of these drugs. 


KATHARINE A. MONTAGU 


1 Montagu, K. A, J. Physiol., 185, 225 (1054) 

? Danielli, J. F., J. Bap. Biol, 90, 167 (1044). 

*8iadio W. O., Haugaard, N., and Marsh, J. B., J. Biol, Ohom., 188, 
1 Well-Malherbe, H. ., Biochem. J., KL, 811 (1952) 


| Fod. 'Pros., 14, 330 (1055). 
"Montagu, K. A., J. Timo, ‘pes, 619 (1065) }. 
AL, J. Phymol., 119, 95 (1951). 


Single-Breath Continuous Carbon Dioxide 
Analysis 


MuAsuRHMHNWTS Of inequalities in alveolar ventile- 
tion and of physiological dead space give an estimate 
of the under-ventilated and under- volumes 
of diseased lungs. Comroe and F 1 described the 
use of a ni meter to detect uneven alveolar 
ventilation during a single expiration. Dubois e£ al. 
showed how the physiological dead space could be 
assessed by measuring the carbon dioxide content 
of expired air with a rapid infra-red gas-analyser, 
and Dornhorst et al.” described the pattern produced, 
with similar apparatus, by emphysematous petienta. 
This method relates the carbon dioxide content of 
expired air to time, and the records produced are 
sometimes difficult to interpret because the carbon 
dioxide content is also influenced by the volume of 
air expired. Marshall ez a}. demonstrated the relation 
between volume and carbon dioxide content of 
expired air by fractional analysis and applied their 
method to normal and diseanod mibjocis, 
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We have modified the method of Dornhorst et al.* 
so as to plot directly the carbon dioxide content 
agamst the volume expired. The expiratory flow- 
rate is also demonstrated. A single expiration ia made 
into a Benedict spirometer which has a potentio- 
meter attached to the pulley. The change in volume 
1s displayed on the horizontal axis of a cathode-ray 
oscilloscope trace. The spot of the oecilloscope is 
at the same time influenced in the vertical axis by 
a 6-0./sec. a.o. signal from an infra-red carbon 
` dioxide analyser. This is fed with air which is taken 
from just beyond the mouth, circulated through the 
analyser, and returned to the sprrometer by a small 
electric pump. The graph of carbon dioxide content 
against volume for one expiration is photographed 
on 8 stationary film. The delay of the analyser can 
be reduced to one-third of a second and can be 
allowed for in reading the records, being represented 
by two strokes of the a.c. signal.» 

The normal record (Fig. 1) consiste of a horizontal 
line representing dead , followed by a rapid rise 
to a flat plateau of alyeolan air. The abnormal record, 
illustrated in Fig. 2, is from a patient with advanced 
acres fibrosis and emphysema. It can be 

vided into three phases : the horizontal initial line ; 
a steeply sloping portion from poorly lung, 
the volume of which can be substantially reduced by 
holding the breath beforehand, and from which 
physiological dead space can be estimated; and 
finally, a gently sloping portion which is very similar 
to the records obtamed by Comroe and Fowler’ and 
therefore probably reflects uneven alveolar ventila- 
tion. In other patients with emphysema, the hori- 
zontal phase may be followed by a rapid rise to the 
final sloping phase. 

It causes the subject very little discomfort or 
inconvenience to obtam such a record, and the 
apparatus 18 commercially available. Abnormalities 
are immediately recognizable and the a.c. signal 
provides a time-seale from which the expiratory 
flow-rate can be calculated. 

We are comparmg records so produced with other 
methods of estimating pulmonary function and 
are planning to make records from the two lungs 
separately through a Carlens catheter. 

We are grateful to the Gateshead Hospital Manago- 
ment Committee for the purchase of the apparatus, 


8°3 
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to the Newcastle Regional Board Research Committee 
for a grant for technical assistance, and to Mr. J. T. 
Kennair, who gave much technical advice. The carbon 
dioxide analyser was supplied by the Infra-red 
Development Co., Ltd. 
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L. FuHmNMANN 
Newoastle General Hospital. 


G. L. LiaTHART 
Department of Industrial Health, 
University of Durham. 


G. B. PENDLENTON 
Department of Pathology, 
Newcastle General Hospital. 
May 24. 
*Oomroe, Jun., J. H., and Fowler, W. B., Amer. J. Med., 10, 406 
(1051). 


* Dubois, A. B., Fowler, B. O., Soffer, A., and Fenn, W. O., J. App. 
Phynol., 4, 526 (1053). 


"Deed O., Bemple, B. J. G., and Young, I. AL, Lemest, 1, 370 
Mahal R, Bates, D. V., and Obristie, R. V., Chin. Sal, 11, 207 


Inhibition of the Productlon of Precipitating 
Antibodles in Young Rabbits 


Tue failure of rabbita to develop antibody to 
bovine serum albumin when injected with this antigen 
at an early age was recently reported by Hanan and 

1, Similar results have been reported by 
Buxton’, who found there was no antibody response 
to killed Salmonella pullorum in fowls after they had 
been exposed to this organiam as embryos and young 
chicks. The studies of Hanan and Oyama! suggest 
that the responses to closely related antigens may 
also be impaired m rabbits that exhibit inhibition. 
If, however, rabbite that failed to develop antibodies 
to one antigen were capable of producing antibodies 
to & closely related one, the value of such antisera 
in systematic serology and similar fields would be 
apparent. Preliminary results of pre- and post-natal’ 
exposure of rabbits to paren administration of 
whole chicken serum are reported m this communica- 
tion. 

Two pregnant rabbits were obtained thirty days 
before term, and twice weekly each was injected 
subcutaneously with chicken serum. 
The young consisted of five (litter 
I) and six (litter II) rabbita. 
The young rabbite in each of 
the litters were divided into three 
groupe. 

Group A were killed and bled 
the day after they were born. 

Group B ‘were given post-natal 
injections of chicken serum before 
they were four months old (mature). 
Subcutaneous doses of ¢ ml. of 
antigen were injected three times 
weekly for four weeks. The rabbits 
from liter I were first injected 
four days after they were born. 
The rabbita from I:tter II were 
not given the first injection until 
they were flve weeks old. 

Group O were given post-natal 
injections of chicken serum after 
they were mature. The schedule 
of injections for this group was the 
same as given to group B. 
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* Ono rabbit in this group died before post-natal infections ware 
uminietered, 


All the injected rabbits were bled two weeks after 
he first injection and again after four weeks. The 
«rum from each blood sample was seperated for 
nterfacial ‘ring’ preoipitin testa with dilutions of 
shicken serum in neutral physiological salme. The 
antibody activity of the rabbit serum was also tested 
‘or ability to induce passive anaphylaxis in guinea 
digs. The guinee pigs were injected intravenously 
with 1 ml of andiluted young rabbit serum and 
after 44-48 hr. were challenged with 1 ml. of chicken 


serum. 
The resulta (Table 1) indicate that, in rabbits ex- 
posed pre-natally to chicken serum antigen, anti- 
bodies are not present at birth; but, if post-natal 
injection of antigen im delayed for five weeks after 
birth, antibodies do form. Burnet? has recently 
re eres n RD natal exposure alone 
i antibody preduntion ta thics 
50 i ingitis virus and in a human 
being to A and O blood groups. The inhibition may 
5e related to the presence of gamma globulins, which 
iave been not to appear in the electro- 
»horetic pattern of rabbits until they are six weeks 
ldt. / 
, When the rabbite of group B, litter I, were four 
months old, they were still incapable of antibody 
‘esponse to repeated injections of chicken serum. 
When subcutaneous injections of bronze-turkey serum 
were given, however, the serum of one of the rabbita 
‘eacted to a titre of 1: 2,500 and the serum of the 
ather to a titre of 1: 100 with dilutions of turkey 
serum in physiological saline. In precipitin tests with 
aormal antisera produced in rabbits, turkey and 
thicken serum antigens show strong cross-reactions ; 
Jut no croee-reaction was o when the anti- 
serum produced with turkey serum in the pre- and 
oost-natally injected rabbits was tested with chicken 


orum. 

These findings suggest that antisera produced by 
this method may be of considerable use in specific 
letection of avian bloods by the precipitin teat. 
Adaptation of the method to the serological detection 
of bird bloods in hematophagous insecta is being 


studied. 
: I thank Prof. A. 8. West, professor of zool: in 
Queen's University, Kingston, Ontario, for helpful 
suggestions, and Dr. J. McLimtock, " Rotoziolosy 
Division, Ontario, for advice during preparation of 
she manuscript. E 
A A. E. R. Downs 

Veterinary ànd Medical Entomology Unit, 
Department of Agriculture, 

Ottawa. — 

May 6. 
B., and Oyama, J., J. Immunol., 78, 40 (1054). 
h., J. Gen. Microbiol., 18, 898 (1964). 
ML, Brit. Med. J., No. 4481, 180 (1054). 
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Mucins in the Epithelium of Renal 
Collecting Tubules 


As an incidental finding to a. study of the staining 
of elastio tissue carried out by one of us}, the luminal 
borders of the epithelium of the collecting tubule in 
ihe kidney sf iho uae Dig ure oe to mai 
intensely by Gomori’s aldehyde-fúchsin method! 
(Fig. 1). We have been unable to find in the literature 
any previous report of selective staining of the 
collecting system in the mammalian kidney. 

Attempts have been made to in the 
significance of aldehyde—fuchsin staining’, but little 
is known yet about its specificity or mode of action. 
Various other stains were therefore applied to 
characterize the reacting material.. The same sites 
were demonstrated by a number of. methods fre- 
quently used to stain mucins (Table 1), and the 
material is therefore presumed to be related to this 
general group. Krause‘ has noted the presence of 
mucins in the collecting system of the dove (Columba 
livia domestica) and lizard (Lacerta agilss). 

To assess species distribution, kidneys of man, 


goldfish (Carassius auratus), and toadfish (Opsanus 
tau) were examined. Materials stained by these 
various methods. (Table 1) have been observed 
throughout the collecting tubules of the chicken 





. Arbortzation of collecting ducts in lobular 
papilla of kidney in obicken ana disperse Into lobule popet 
a x 
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Table 1. STALIG PROPERTIES OF THB Muoms OF COLLECTING 
TUBULES 





4 
4 
1 
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He bE 
Hott tty 





(Fig. 2), turtle and toadfish ; and in goldfish, numbers 
of mucous goblet oells have been found in some of 
the larger ducts. 

The occurrence of such materials in the fish- 
reptile-bird sequence agrees with Krause's experience 
and is not remarkable; but the case of the guinea 
pig remains a phyletio curiosity. It is of interest to 
note also that, despite their homologous origina, the 
collecting tubule mucin of each of these species ig 
a OI npte 

‘B. MoN 


Instituto de Medicina Experimental 
“A. H. Roffo", 
Buenos Aires, Argentina. 


J. B. LoxarsY . 
. National Institutes of Health, 


erc J. Histochem. Oytochom., 9. Proc. Histochem. Boc. (in the 

ety a: Amer. J. oe Ma d 

uer. Histochem. Oytochem. CMM 1 T30 
Ci ie B., ann Devine J. O., J. Histochem. 


t Kr&use ""MIkroakopische Anatomie der Wirbelthiere", 300 and 
ur Ld onan Beritn and Letpaig, 1021-28). 


A Glossopteris bearing Sori-like 
Structures 


Ir had been indicated by Feistmantel' that some 
species of bear sori in one of the following 


y» in lo rows (Indian 
materials) and 


‘the Middle Permian (Barakar) in 
the Central Provinoe of India. The 
specific determination of the speci- 
men was not possible because its 
upper half only is preserved and 
the venation (excepting the mid- 
rib) 1:8 not always distinct. The 
rock bearing the fossil is a piece of 
soft greyish shale. z 

The sori-like bodies (1:2-2 mm. 
in diameter, Figs. 1 and 2) are 
usually round, xnl thickened 
spots, sometimes oval, and often 
coalesced and oompressed later- 
ally into irregularly linear struo- 
tures along the margin of the 
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frond. A number of individually recognizable sor 
like structures are also present on the margp 
These sori-like spots are mostly concentrated on tb 
u portion of ‘the fossil, the lowermost io 
berg almost sterile. The supposedly fertile ies al 
arranged (1) more or less along the main divergin 
lateral veins, and (2) also along -the margin of tb 
frond. They are not usually idistant from on 
another. Those near the margin of the frond ar 
bigger than those near the midrib. A few of ther 
were examined, ey they did not yiel 
any spore or 

It is very ‘that in the specimen. th 
denen Tos like ode fellows bc diets 
patterns of distribution (both along the veins an: 
the margin), which have not been found hithert 
to occur in the same frond or fronds belonging t 
tho same species? as in the present cage. Bo 
are at least four types of sorus arrangement in th 
genus Glossopteris, p» Weingarten, e b 
viously described by  Heistmantelb*, ‘ 

analogy with living faine pam asa man 
different genera, belonging. even to quite differen 
families", * Tho feez- like arrangement of the nori (iik 
bodies) on the fronds as deecribed i» 
this communication and by Feistmantel)* is un 
doubtedly one of the most primitive types so fa 
known among the seed ts. | Feistmantel^ 
suggested the need for & generic separation o 
Glossopteris, and I formed the same opinion wher 
describing? several types of isolated cu i 
ponds (umn iiacereled Indian Lower ‘Gand want 
coal) referable to Glossopterts. These microsporangie 
are of different shapes and sizes, and there may be 
at least two types of dehiscing mechanism. It im 
however, premature to suggest any generic separatior 
of the Glosscpteris unleas more data are available. 
Whether the sori-ike bodies described by Feist 
mantel» and by me here, and the isolated micro 
sporangia, iously described by me’, are the same 
structures yet to be established. However, th 
mixe and shape of the latter indicate that they car 
be in the sori-like structures describe. 
in this communication. 

The manner in which the sori-like structures are 
borne on the Glossopterts frond indicates that ths 
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. discussion of the problem will be published else- 
here. - 

I am. indebted to Mr. B. K. Ghogh, geologist in 
ne Sohagpur coalfield, for the material, and to Mr. 
n C. Bha of the Zoology Department of 
bis University, for photographing it. TN 

Botanical Laboratory, 
Univermty College of Science, 
Calcutta. 

May 16. 


., Pal, Ind., Ber. 12, 4, Pt. 2 (1880). 

., Pal. Ind., Ber. 2, 3, 11, 12 (1881). 

Ben, J., Proc, Wat. Ins. Sei., Ind., [RLB, 48 (1058)]. ~ 
Ben, J., Bot. Notsr., 108, 251 (1965). 


Significance of the Subderma! Space in 
Pelagic Fish Embryos and Larva 


within the lumen. The lumen is a 
Aled ing to MoIntoeh and Prince, with “a 
jelly-like lymph”. - 

The development of voluminous subdermal spaces 
in fish embryos is clearly related to the pelagic habit. 
The immature egg of the plaice sinks in sea water. 
At maturation within the ovary, the ogg is distended 
by a gross intake of ovarian fluid which dissolves the 
yolk spherulee and gives the egg its buoyancy. The 
ionic composition of this yolk diluent resembles that 
of adult blood, as indicated by 
Milroy* and Dakin’. It follows a pelagic marine 
egg, like the parent, is in constant danger of desicca- 
tion under the oemotio gradient; loes of buoyancy 
is a sure sign of unhealthmess. 

Tf McIntosh and others were correct in describing 
the egg capsule as porous and freely permeable to 
salts and water, then osmotic work must be done by 
the integument of the embryo to prevent an increase 
in body chloride and & decrease in water content. 
If enough water is lost, the egg will sink, i i 
of whether it has an oil globule or not. It is a fact 
that healthy plaice and cod eggs remain buoyant 
throughout embryonic life in aquaria, even though 
their degree of reserve buoyancy is not excessive. 
In 1954, for example, a batch of floating plaice eggs, 


fertilized in 85 parts per mille sea water, were not 


buoyant in 82 parts per mille sea water. 
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embryo ; in other words, the overall volume enclosed 
by the embryonal in 
within the limit laid down by the initial reserve 

As soluble nutrients fram the ftuid yolk 
i iration, the 


problem of water conservation does not arise in & 
demersal freshwater fieh embryo. One can therefore 
readily understand the lack of subdermal space in 
this group and, hence, the ill-developed marginal fin. 

The lumen of the marginal fin is not the only sub- 
integumental space in the pelagio embryo and larva. 
Tt is not generally known that pelagic marine eggs, 
unlike demersal freshwater forms, have no circulatory 





Newly hatohed plaice larve x 7, with hea 
spaces of the marginal fin, 


that the extra-embryonal mesoderm rapidly breaks 
down into isolated mesenchyme cella, to form another 
sub-mtegumental space, the yolk-gac sinus, into which 
the sinus venosus of the heart o directly. At 
some stage in embryonic development, the yolk-sac 
sinus is put im lateral communication with the lumen 
of the growi inal fln. The connexion persiste 
well into the larval stage (Eng. 2), until most of the 
yolk is lost. Nutrient yolk derivatives thus have 
easy access to embryonic and larval tissues via the 
subdermal (Fig. 3). 

There 18 ore, in pelagic fish eggs and larvae, 
sn unorthodox extenmon of the primary method of 
direct yolk appropriation, mdependent of a blood 
vascular . This is, undoubtedly, & result of 
the formation of subdermal spaces, dictated by the 
requirements of buoyancy and water conservation. 
A full account of this work will shortly be published 


elsewhere. JE 
. E. SHELBOURRE 
Fisheries Laboratory, 
The Esplanade, Lowestoft. 
1 MoIn W. O, and Prince, B. E, Tra . Soc., Edin., 35, 
Po, No. 19 (1890). wn 
die: H., 16th Ann. Rep. Fishery Board for Bootland, Pt. IIT 
d À adam Res. dor geynnien Hydrotiol. und Hyérogrephie, 8, 
0. A 
‘Mook, A., Fish. Invest. Min. Agric. Fuh, Ser. IJ, 7, No. 1 (1824). 


Preparation of Cell Suspensions from 
Plant Roots for Cytological Studies 
A OONSIDERABLH amount of microscope work 
involved in cytological studies of plant roots can be 





pou ee 


To 


Fig. 1. Meristematzo oells of Visa faba roots macerated by the method d 
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obviated by the preparation of a o 
suspension from a number of rook 
the cell suspension can then be e 
&mrned instead of a large number 
sections or squashes of individu 
roots. This 18 of particular advan 
age ın studies in which the examin. 
tion of & cell population 
required for the evaluation of tl 
cytological effects of a particuls 
experimental treatment, such as X-radiation. . 
number of techniques have been desoribed for makir 
cell suspensions from plant roots!-*, all of whic 
either produce a large number of broken oella or m 
quire the use of enzymes. The following simplifie 
method without the use of enzymes has given sati 
factory resulta with Vtota faba root-tipa, the namb 
of cells broken bemg negligible. 

The root tips are fixed overnight in a mixture « 
acetic acid and ethanol (1:3 v/v), washed for om 
hour in several of tap water and distille 
water, and hydrolysed in N hydrochloric acid a 
60—63* O. for ten minutes. This hydrolysis soften 
the intercellular matrix sufficiently to allow th 
subsequent mechanical separation of the cells; i 
also serves as the essential preliminary step for stein 
ing the nuclei by Feulgen's method. The temperatur 
used in this procedure, slightly higher than is usuall, 
employed in the Feulgen technique (60° C.), does no 
impair the staining of nuclei as judged by eye wit) 
the mi . After hydrolysis the roots ar. 
stained by the usual Feulgen procedure. The tip 
are then transferred to 45 per oent acetic acid (1 mì 
acid/10 roota) and broken up into a cell suspensior 
by bei drawn into and out of a 5-ml. syring 
through a serum needle (gauge 0-8 mm.). After three 
minutes of such treatment, 70 per cent of the cell 
are in ups of 1—4 cella, 80 per cant in Ups o 
1-8 pelts. The number of broken cells, aoe by 
free nuclei and empty cell walls, is leas than 4 pe 
cent. Maceration even for a further two minutes doe: 
not increase the number of broken cells. 

Groups of beans macerated by this method giw 
the same value for the number of oella per root tip a 
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stained by Feulgen's method and eounter-atained 


with light green (x 160) 
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! 
«sn they are macerated by the chromic acid tech- 
que of Brown and Richless*. Maceration is not 80 
mplete in the fully differentiated region of the root 
ib ig in the meristem, because in that region, 
rtioularly in the case of epidermal cells, the root 
ads to break into shbete of cells. ; i 
The technique has been used sucoesefully in studies 
cytological abnormalities caused by X-irradiation 
Vicia faba roots, the results of which will be 
ported elsewhere. ^ 

SurgnLsvy HonWNBHY - 


Medical Reeearch Council 
xperimental Rediopathology Research Unit, 
Hammersmith Hospital, London, W.12. 
town, R., J. Kap. Bot., $, 06 (1081). 
Carris, B. J., and Blackman, G. B., Vetere, 173, 042 (1954). 
etierfeld, G., Bohreiber, B., and Woodard, J., Stein Tecknology, 
89, 115 (1084). s 
trown, B., and Biohless, P., Proc. Roy. Soc., B, 138, 110 (1049). 
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Stoichlometry of Inclusion Compounds 


A nmowmwT study! of the formation of a variety of 
clusion compounds by potassium benzene sulphon- 
;» led to the conclusion that it could form reolitic 
ruotures in thé interstioes of which various species 
wuld be intercalated. Such structures would give 
angmuir-type intercalation, isothermsb*, but the 
hole isotherm course would not necessarily be 
wlizable because, when the content of included 
iolecules fell below a certain limit, the xeolitio 
zuoture may become metastable and callapse into 
sorbate-free but more compact crystal lattice of 
otassium benzene sulphonate. : 

While most aspects of the behaviour oould be 
tplained in terms of the above view, and of current 
eatmenta of nucleation and ane 
abure remained ‘not fully accounted for. All the 
alusión compounds were formed by bathing crystals 
foutgassed potassium benzene sulphonate in vapours 
IIREIAUA. Geen ep Usually, at a critical 
lative pressure, nn ion of crystal growth of the 


very sensitive to the temperature, 
ut non-stoichiometrio in quantity (Fig. 1). We will 


5 
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Pressure or relative pressure . 


of isotherms for the formation of 
{noinsion eompounds at temperatures T, and T, 
(full linea). compared with true equilibrium course (dotted lines) 


consider these preasure-ind ent, temperature- 
sensitive, non-stoichiometrio 3 
We may call the open lattioe of the framework- 


es of mclusion com: : 
a in nalla whether 
included molecules (for example, tectosilicates such 
as certain of the crystalline zeolites); (2) in a second 
group the host lattice becomes metastable when the 
Included molecules are at too low a concentration, 
and tends to collapse into a new phase, as with urea- 
Se ie adducts, quinol clathrates, and cam- 
plexes formed by potassium benzene sulphonate. 

In both classes of inclusion compound, the true 
equilibrium content of intercalated molecules varies 

continuously with the ambient concentration of 
theeeb*, so that the phases are in general non- 
stoichiometric over the observable ranges of forma- 
tion (Fig. 3, curves a and b). In the second group of 
, however, the included mole- 
cules may be, and often are, quite immobile. Onoe 
the compound has formed, their num- 
. ber cannot then be i or de- 
creased, because the interstices con- 
tainmg moluded molecules have no 
exits wide enough. This circumstance 
will explain as follows the situation 
referred to earlier m connexion with 
the inclusion complexes of potesmum 
benzene sulphonate. 

In Fig. 2, XY, X’Y’ represent the 
only parts of the true equilibrium 
occlusion, isotherms of an intercalated 
species at temperatures T, and T, 
respectively (T, < T,), which are at 
least theoretically realizable without 
instability of the host lattice. When 
outgassed potassium benzene sulphon- 
ate is bathed in vapour of, gay, naphth- 
alene, the inclusion complex cannot 
form until the pressure at T', exceeds 
the value ing to the point 
X. Even here it will not normally 
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form until nucleation has set in at some, higher 
pressure, owing to difficulties in nucleation of 
the new zeolitio phase on or in a matrix of the 
n&phthalene-freo phase. For similar reasons, the 
ideally vertical section such as in Fig. 2 may also 
be replaced by a curve (Fig. 1)". The isotherm path 
followed is initially OA, co nding to a limited 
physical sorption upon e orystellite surfaces. 
At A, nucleation occurs, and a host lattice with an 
amount of intercalated naphthalene corresponding 
to point B is formed—a point on the true ium 
isotherm XY. At B reaction ig complete. As noted 
in the previous paragraph, ib is assumed that no 
more hthalene can now enter or leave the oom- 
plex, which thus remains of fixed composition how- 
ever the preasure afterwards changes over the entire 
range of existence of the complex. On lowering the 
, the range of existence persista to the meta- 
stable point P again owing to diffculties in nucleation 
of erysatals of the original vutgassed potassium benzene 
` sulphonate on or in a matrix of complex. At point P 
nucleation occurs, and the th PQO is followed. 
Thus, at T, the isotherm realized ia OABO on the in- 
creasing pressure run and CBPQO on the decreasing 
pressure run. 

At temperature T, (> T') exactly similar con- 
siderations apply and the isotherm realized is ODEF 
with increasing preasures and FARSO with decreasing 
pressurea. Clearly, then, PBO and REF represent 
two non-stoichiometric phases, metastable except at 


B and-# respectively, of composition independent 


(within the existenoo limits) of pressure, but for, 


normal isotherms X Y, X’Y’, sensitive to tem i 
This behaviour was obeerved with the e, 
toluene, o-, m-, and p-xylene and naphthalene inclu- 
sion complexes in which potassium benzene sulphonate 
formed the host lattice. 

In the paper! referred to, not all the resulta fall 
into the above pattern. X-ray data mdicated more 
than one crystallographic structure among the com- 
plexes, and sometimes Langmuir isotherms were 
indeed realized, apparently without hysteresis (for 
example, éthanol, pyridine and ethylamine com- 
plexes). 

Chemistry Department, 
Imperial College, 
London, 8.W.7. 

May 25. 
Barer, as Mo Drake, J., and Whittam, T. Y., Proc. Roy. Soe., A 
1 Barrer, I. M., Ann. Rep. Chem. Boe., 41, 31 (1945). 
Svan der Waals, J. H., Farad. Soc. Discuss. No. 15, 261 (19063). 
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Visible Spectrum of Potassium Ethyl 
I-Methoxypicrate and of Related 
Compounds 

Tue structure of the product obtained by 
Meisenheimer! from potassium methoxide and s-un- 
nitroanisole and from potassium ethoxide and 
. 8-trinitrophenetole which depended on these two 
products being identical has been confirmed by 
infra-red spectroscopy’. The product appears to be 
the ion (I) The visible spectra of the products 
obtained from these two reactions have now been 
measured. Tho spectra sre identical. There are 
pue c cup te in EM 
420 my (e = 27,000); at 478 mu (e = 16,500) ; and 
at 494 my (e = 17,000). 
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Hantrsch and Kissel* obtained a solid from’ th 
interaction of a concentrated aqueous solution c 
potasium cyanide and a concentrated alooholic soh 
tion of s-trinitrobenzene. To this solid Meisenhoime» 
assigned a structure corresponding in more moder 
terms to (I). This solid has been re-prepared an 
its spectrum in acetone has been found to be feature 
leas ; in no way does it correspond to the spectrur 
of D. s-Trintrobenzene gives a red colour wit 
potassium cyanide in damp acetone solution, and i» 
ethyl alcohol solution. The spectrum of this mixtur 
in the region 390-600 mj. is very similar to that o 
potassium ethyl 1-methoxypicrate (I). This suggest 
that with s-trinitrobenzene and potassium cyanide : 
compound of structure (II) is at firsts formed i» 
solution. Solutions are stable for ab least 48 hr. 
if kept away from light. However, when expose 
to light, the speotrum to a Pakes 
spectrum more closely resembling the spectrum o 


3 x 10* 
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uct obtained by Hantzech and Kissel. 
(II) may therefore have a more transient 
«istenoe than has hitherto been suppoeed. Similar 
ctra are obtained in ethyl &loohol solution. This 
ility that an acetone molecule 
, involved in oomplex ion, as is thought to be 
he case in some m-dinitrobenrene complexes‘. 


mo solid 


thoxide (or methoxide) or of s-trinrtrotolaosne and 
«otassium ethoxide (or methoxide); neither do the 

of these two latter producta closely resemble 
ne another. It has been that in the case 
f s-trinitrotoluene + methoxide the product is an 
on of the type (III)*. The fact that the spectrum 
f this product has a maximum at 370 mp which is 
lose to that of the picrate ion (856 my) may be 
wirbher evidence in of structure (MI) in this 
age, as the ion (III) is teo-electronio with the picrate 


.R. Fosrma* 


s, Annalen, 206 (1902). 
yoster, R., and Hammick, D. LL, J. Chem. Soc., 2153 (1954). 
,and Kimel, H., Ber. deutsch. chem. Ges., $8, 8144 (1899). 
, 217, 234 (1049). 
4 Pros. Roy. Soo., A, 838, 263 (1955). 
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. The Solid - Liquid Equilibrium Diagram 
of Argon and Krypton 


MuaAsUENMENTS of the properties of condensed 
intida of the inert gases should prove imparient 
in the development of the theory of solutions 
of the comparatively simple nature of the interatomic 
forces. While, from the theoretical point of view, 
»quilibrium diagrams are compli in that they 
necessarily contain information concerning two or 
more forms of solution, their determination is a 
most useful initial step in the examination of any 


known composition as they were heated or cooled 
in the slopes of these curves did not oocur at a definite 
temperature, and the melting -points and freezing 
points were determined by & method of extrapolation 
which, it was claimed, gave an accuracy in the 
transition temperature of 0-1 deg. The iti 
of the mixtures was known to approximately 0-05 per 
sent. These results are shown in Fig. 1, in which 
the mole fraction of krypton (w) of solutions in 
equilibrium is plotted against temperature. 

In the present investigation this same method was 
tried; but it proved unsatisfactory because of the 
difficulty of locating the melting point for any oom- 
position and the freezing point for mixtures of about 
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Temperature (°K) 





0-8 


0 02 04 0-6 10 


Mole fraction of krypton (s) 


L- of and : dand 
yr rum Een ca Kane (D; ONO 
present investigation 


ideal 


equimolar proportions. To overcome this diffüculty 
a new method has been developed. The total vapour 
pe (P) of mixtures of known composition has 

measured as a function of temperature (T). 


1 
Graphs of log PJ (7. have been drawn and although 


obtained commercially. The purity of the argon was 
such that the temperature range of melting was not 
more than 0-05 deg. The krypton contained 0-5 per 
cent xenon, which was also the case in the earlier 
determination. 
Fig. 1 shows that argon and krypton are soluble 
in all proportions in the solid and liquid states. The 
ium diagram that would result if both solu- 
tions were ideal is drawn on tho figure. It may be 
seen that when w approaches 1 the measured solidus 
and liquidus roximate to those of the ideal 
solutions. For all other values of w the concentration 
of krypton in both solid and liquid solutions in 
ium exceeds that in the ideal solutions at the 
samo temperature. A preliminary examination of the 
vapour-preesure measurements indicates that, for 


z = 4, (whore Pc is the total vapour pressure of 


the ideal solution) for the solid solution at the melting 
point-is greater than for the liquid solution at the 
freezing point. In both cases P/P; is greater than 1. 
These facta suggest that for œ ~ $ the deviations 
positive than in the 


62° K. for argon-rich mixtures and to 70°K. for 
krypton-rich mixtures, and no evidence of any phase 
change between these temperatures and that of tho 
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solidus has been found. If the solid solutions show 
Positive deviations from ideality, it would be expected 
that ab low the two substances would 
be insoluble. A caifulation ( rted in an account?! 
of a meeting ofthe Physical Soatety Low T 
Group). assuming that the intermolecular force of 
attraction is of the van der Waals , shows that 
the separation into two phases not occur in 
the temperature-range used in this investigation. 

The experimental details and the resulta of the 
vapour pressure measurements will be discussed in a 
later publication. 

I thank Prof G. O. Jones, who suggested this 
investigation, for his oohtinued help and advice. 


R. Hast 
Department of Physica, 
Queen Mary College, 
London, E.l. ' 
June 6. 


1 Veith, H., and Sohroder, H., Z. phys. Chem., À, 179, 16 (1937). 
* Domb, O., Mature, 178, 661 (1965). 


Serlally Balanced Sequences 


WiLLIAMS! has‘ devised experimental deeigns for 
use when several subjects are to be tested an successive 
occasions, and the response to the treatmenta an any 
one occasion may be modifled by residual influences 
of the one or two previous treatments. We have 
recently considered the possibility of analogous 
designs that, under certain assumptions about the. 
mathematical model, could be used for an experi- 
mental comparison of treatments on many occasions 
with one subject only. The practical importance of 
these designs 1s probably not great, but they are 
of interest as introducing new combinatorial 
problems. 

Suppose that four treatments are represented by 
the letters A, B, C, D. Consider the sequence 


A; B,C,A.D; A,0, B, D; O, D, B, A. 


(hence the whole sequence has (# — t + 1) members, 
one letter being repeated ? times and the others 
(f= 1) times each); (ii) after the first treatment, 
each block of è successive treatments contains one 
complete replicate. The first and last treatments must 
be the same. From any , (t — 2) new ones 
can be generated by cyclic permutation of whole 
bloaks of four and alteration of the first letter to the 
new last letter. From each of these, a further (t — 1) 
can be generated by di ing the first letter, re- 
versing the order of the remaining t(1 — 1), and masert- 
ing e new first letter. For ¢ = 4, sequences can be 
classified into three transformation sets, all members 
of a set being related by block permutation, reversal 


ey E, 
te: analysis 


ing to the standard 


additive model is practicable if fine endow ue 
adequately represented by (i — 2) parameters for 
between the (t — 1) blocks; the first 


treatment is regarded purely as a conditioning of the 
subject, and no use is made of observations on it. The 


immediate effects of treatments and their residuals 
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at the time of the next treatment each require (; — 9 
parameters, leaving (t — 1) (¢ — 3) degrees of freedon 
or the estimation of the error variance. If & longe 
experiment is required, Bo as to morease replication 
and to improve the estimate of error, two or mor 
sequences can be used consecutively provided tha 
all begin with the seme letter: for each ane afte 
the first, this initial letter is telescoped with the las 
letter of the previous sequence. 

ite the balance, non-orthogonality makes th 
analysis awkward. For some values of t (but nob fo 
t = 4), additional balance can be achieved by haviny 
each block also contain-one residual from each 
treatment. For example, with t = 5, the sequeno 


4; B, D À,O,A; E, B,O,D,A; 
0, E, D, B, A; D,O, B, EZ, A 


is such that both the first {t — 1) and the lam 
i(t — 1) letters form (f — 1) successive replicates. 

For most 1 tal purposes, a more complet 
form of serial , in which every letter follow: 
every letter including itself once, and which ort 
requires & oe of (# + 1) letters, is obviously 
‘preferable. , a , such appear to be 
much rarer. ‘None exists for é = 3, 4, 5; fort = 
there are plenty, one such, being B 


A; A, BO, D, B, F ; F, 0, B, A, D, B; 
B, A, F, B, D,C; O, A, B, B, F, D; 
D, F, A4, 0, B, E; B, O, F, B, D, A. 


Cyclio permutation of blocks and reversal again 
generate new sequences. 

Further study of these sequences is in progress, 
and & paper describing their application in bioassay 
18 in preparation. : 

This cofmmunication was prepared without know- 
ledge of a paper by R. M. Willi 3 in which analogous 
designs were discussed; Williams, however, used 
a lema severe constraint by balancing treatments in 
respect of adjacent treatments on either side instead 
of the preceding treatment only. 


D. J. : 
Anna D. OvurHwArITH 


Department of Statistics, k 
University of Aberdeen. 
June 6. $ : 
1 HB. J., Ausirahan Journal of Research, A, 8, 140 
Wows a ABE (1000). enu dic 
^ Willams, R. M., Diomeiribe, 39, 151 (1082). 


Corrosion and Meteorology f 

Lr studies of corrosion under tropical conditions, 
it has for a long time been’ the practice to quote 
a yearly conditions of temperature and 
humidity. Although laboratory or simulated tropical 
testing is often carried oub under oyolio conditions, 
these cannot be truly representative of the climatic 
conditions unleas a complete examination of the 
climatic conditions is first made. This is i ly 
important in view of the prinoiple of oritical humidity 
developed by Vernon, Hudson, Patterson and Hebbe, 
and others’, and also the work of Clarke? an fluctuating 
humidity. - 

An analysis of the climatic conditions in Singapore 
during 1953* gave the following information on the 
percentage relative humidity per day during each 


month : 
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From these figures it may be generalized that an 
average’ day in Singapore has the following hours 
xf humidity : 


65-80 per cent relative humidity, 0 hr day. 
80-90 » » T 


average maximum humidity, 05 per oent; average 
minimum humidity, 69 per cent; average humidity, 
80 per cent. But thede latter figures do not take 
nto account the time of iure ieu NR 
ge de ded a bends b en DOREM 
From the-pomt of view of the deterioration of 
paint films on metal surfaces exposed to the direct 
rays of the sun, the sun temperature is of great 


and work in has shown that 
sun tamperatures of 130—150? F. are normal. 
A full investi i a ues BOUE a eiie MUT 
out and will be published eleewhere. 


P. A. OARTWRIGHT 
Research Unit, Far East, ' 
G.H.Q., FARELF. March 21. 
yi Trans. Fored. See. 1m $7, 264 (1931) ; Trens. 
E USES pes, d us : 
ET 929 Patterson 
). and Wilkinson, J. . Soo, Chem. 


v, "easy: ke eto 

Inst. Chem. Hing. (1 
‘Oar, J- Biactredap. Sos, 18, 158 (1099). E 
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I gHOULD like to make two comments on Major 
P. A. Oartwright’s letter printed above. 

.Q) Major Cartwright is right in stressing the 

bearing of climatic conditions on atmo- 

io corrosion, and his view that the variation in 

e relative atmospheric humidity throughout the 

axposure period i8 much more important than the 

jaiai i i ia Eon 
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I am partioularly interested in this ampost of the 
matter and have from time to time 
grams such as Fig. 1, ae ea eid Rua. 
According to the classical researches of Vernon, 
the critical humidity for the atmospheric rusting of 
iron lies somewhere between 70 and 80 cent 
relative humidity. In the diagrams I have, ore,, 
shown the periods of the day, averaged for each 
month of the year, during which the relative humidity 
of the atmosphere at the places concerned liew below, 
between, or above, these limits. We do not know 
whether or not the critical relative humidity varies 


with the atmospheric temperature ; but, if we assume 
a value of 70 per cant everywhere, the diagrams show 


that the conditions are propitious for rusting at- 


Singapore during no lees than 99 per cent of the year ; 
figures for Kew and Pittsburgh 


a 

whole corrosion haxard due to humidity alone is 
rather lead in the United States than in Great Britain. 

(2) Ib does not follow that serious corrosion will 
take place whenever the humidity is favourable. As 
Vernon showed, ib is also necessary that the atmo- 
sphere should be polluted. The most damaging type 
of ‘pollution is sulphur.in the form of combustion 
products. Joint i ions by the British Iron 
and Steel Research Association and the Fuel Research 
Station have shown that in Great Britam, where the 
relative humidity does not vary much over the whole 
country, the corrosion of iron at different sites is 
directly proportional to the sulphur pollution of the 
atmosphere. Where the sulphur pollution is in- 
appreciable, the rate of rusting is small. In con- 
formity with this, in earlier testa made at Singapore 
iteelf, an mild steel plates freely exposed in the open 
at Seletar Aerodrome, the average rate of rusting 
observed was only 0-6 mil (0-0006 in.) per year. This 
figure is comparable with the rates for rural atmo- 
spheres in Great Britam—for example, 1-2 mils per 
year ab Llanwrtyd Welle—and is much smaller than 
those obeerved in industrial atmospheres, such as 
Sheffield, where figures of 4 mils or more per year 
are not uncommon. 
~ This does not contradict the fact thab very severe 
corrosion may often occur m the ice. Humid 
atmospheres heavily charged with salt spray, such as 
are found on surf beaches, are extremely corrosive, 
and rates of 40-50 mils per year have been recorded 
ab sites of this type. Although the corrosion-rate 
falls off rapidly with imoreasing distance from the 
Bea, heavy condensation may play a decisive part at 
inland tropical sites, since it is clear that the ease 

with which condensed moisture 

evaporates from the metal is very 
Ý important. It is difficult to repro- 
duce the fall effects of this factor m 
small-scale experimenta, and it may 
well be that, for practical pur- 
poses, observations made on actual 
articles and components will pro- 
vide a better guide to the severity 
of the corrosive attack that is to 


be expected in jungles and similar 
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PITTSBURGH places. 
J. C. Hupsow 
~ British Iron and Steel Research 
RELATIVE HUMIDITY Arow TOY — 70% - 80 ABOVE BOT Association, 
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Reactivity of Freshly Formed Steel Surfaces 
Peron! has observed that a freshly sheared steel 
. Surface rusia far quicker than would be expected 
at ordinary temperatures. Whether or not it is 


presdnt 

case. The corrosion SONA re ety See 
surface is higher than that of a surface exposed to 
air; statistical studies by Meara* have shown that 
the probability number for rusting at scratch lines 
traced on iron, and, after exposure to air, covered 
with 0:07 M sodium bicarbonate, declines steadily 
with the duration of exposure. | \ 
Prince tentatively suggests that hydrogen peroxide 
Be eee ee: apparently by converting 
errous to ferrio hydroxide; under 
ditions, oe ferrous hydroxide would be oxidized 
Beas herio oxygen, and there is no-need to 

ydrogen peroxide as the oxidiring agent. 
idu Pte ean a 
ne ee) Been 
to water 


in water free from peroxide ; possibly this passivation 
might not oocur on steel—nor with hydrogen peroxide 
as found in the reagent bottle. 


` U. R. Evans 
19 Manor Court, Grange Roed, 


An Epidemic of Words 


ErrpomwroLoaY is & fascinating subject. Much the 
same interest is aroused and the same soientiflo 
principles involved whether, with Lodge in 1608, we 
discuss an '"epidemiok [of a cei . common unto 


all people or most of them” ; the opidemical 
we discover that the 
duet of the Gana OC S M ree 


Salies Git Berkley (107) aint tates an Cpl longo 
of Irish blight which sent the Irish to New York 
and New Holland during the 'fortiee of the last 
century; or (more metaphorically as we nowadays 
think) we may disagree with John Milton (1643) that 
divorce is a “toleration of ick whordom". 
Thus ‘epidemic’, soon after word was coined, 
came to have a wider and a narrower than 
the original Greek eriðnuoç. Epidemiology has 
apparently retained this wide meaning. It is correct 
to discuss the epidemiology of myxomstoeis in the 
rabbit, and when wo discum the epidemiology of Irish 
SEHE Wo EHOW we are nd) & direct attack 
a 

although perhaps there may have been an indirect 
attack on them by way of the potato murrain. 

Epidemics are, of course, dangerous things. 
Although I could see no scientiflo reason for the 
recent re-introduction and popularization of the word 
‘epizootic’ to discuss myxomatosis, there may have 
been some political reasons. I now find that I have 
been m error in referring to an epidemio of Irish 
blight, Hayes and Immer in 1942 referring ta the 
artificial production of epiphytotics on plante. In 
future, epidemios on planta should be referred to, 
th D d vuU uud a ert ian 
thia correctly and according to the original 
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diss pub ne tepiphytotia, MR 
with epizootica, which, of course, exoept for Todd’, 
pre-emption in 1888, might have been epixoios. 

This is a small of words. 
infectious diseases. ileus strong anitiseption afe ce 
had ce rear Aisa el Ne AD ipae ad 

iology (or should it be 1), with th» 
subecienoes of epidemi pue A croak 
otioology 1) and epipbytelogr ( (or epiphytovioology ?} 
. The related demic’ has travelled a lon; 

T ime a ana AGERE. m 10r 

f “Those endemical malignant vapours, which infeor 
i Its modern scientific use was carefully 
defined by Charles Derwin in the first edition o 
“On.the Origin of as cit (1859), when he wrot: 
"in oceanio islands . the proportion of endemi 
species (Le. those found nowhere else in the world 
is often large". rp di eee ee 
define an epidemio to include 
tions DUAL lins eatin SUMI QD. a 
rebbib or bacterium ? 

Bince writing the above, I have found that th 
epidemio of words has already started, Large, in 1040 
referring to the new i science of ‘epiphytotio- 
logy’ or the use of in the prediction o! 
epidemics on planta. 


University of Tasmania. 
July 6. 
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H. N. Barman 


“Educational Problems of the Colonial 
Territories” 


Iw the leading article in Nature of August 20 on 
“Educational Problems of the Colonial Territories”, 
it is stated that “only some 450 scientists aro at 
present engaged in Colonial research", and that “any 
expansion in research must draw y on the 
limited supplies of scientific and man-power 
in Britain itself”. Most British scientiflo workers are 
See ee eee Pe. sixty-five. 
Many of them are capable of another ten years of 
research, and a moderate amount of teaching. Some, 
at least, would be happy to work in a Colonial 
university or research institute. The necessary 

cations are the to work in a tropical 
E D TRA: and to form friendships with 
non- 


mathematiog, require expensive apper- 
abus; and a salary lees than that of a junior lecturer 
would be a weloome supplement to a pension. The 
research carried out'would not often be- of immediate 
inert applicability, but it would, I think, be of 


Monks may have over-estimated the number of suitably 
qualified British gcientista available, but I thmk that 
the presence in a Colonial university of even two or 
three Fellows of the Royal Society carrying out 
fundamental research with African or Asian colleagues 
would help. the: lócal population to ponerats: ita. owi 
scientific culture. 

Until it has been proved that elderly British 
scientists will not accept such offers, I doubt whether 
those interested in tbe intellectual development of 
the Colonies are justified in complaining of lack of 


man-power. 
J. B. S. HALDAME 


Department of Biometry, 
University College, London, W.C.1. 
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INTERPRETATION OF SCIENCE 


LMOST simultaneously with the opening of the 

meeting of the British Association at Bristol, the 
eptember issue of The Twentieth Century appeared 
onteining contributions from some leading scientists 
«dreed not to the specialist but to the average, 
ducated non-scientist who is anxious to comprehend 
ome of the problems presented by scientific advance 
«b merely in nuclear physics but also in other fields. 
K includes contributions from Prof. R. E. Peierls on 
bo frontier of physics, from Prof. A. R. J. P. 
Tbbelohde on our increasing dependence on supplies of 
»aergy, from Prof. P. B. Medawar on the biological im- 
-erfections of man, from Sir F. Macfarlane Burnet on 
ell and tissue replacement in modern medicine, from 
dir Frederico Bartlett on the contact of cultures and 
wom Prof. M. Polanyi on words, conceptions and 
wience; Mr. O. F. Hudson contributes a layman’s 
*lea for independence in the pursuit of science, and 
«rovides an excellent statement of the reason free- 
Korn for science is an interest of society as well as of 
he scientist. An appreciation of the implications of 
sutomation comes from Mr. Austen Albu, and the 
esus concludes with a discussion of science-fictian by 
4r. P. Fison. The journal thus ranges over all the 
nain fields covered in the discussions at Bristol, and 
he two articles in particular that discuss the formula- 
ion and communication of our ideas to one another 
«nd of our culture to other societies deal with a 
bject around which the main criticism of the 
British Association has centred in recent years. 

It is in the light of this freah discussion as to what 
ihould be the main function of the British Association 
and how the task of interpreting science to the oom- 
nunity is best effected that this admirable effort of 
Vhs Twentieth Century is appropriately considered. 
Jlearly its success depends as much on the skilled 
wxposition of its contributors as on the level of 
xducation and interest in the community. For that 
sason alone, consideration of the functions and 
organization of the British Association is closely 
‘elated to the question of education—of the general 
sducation of the scientist himself and of the teaching 
of science in schools and universities generally—to 
which the Association devoted much attention at 
Bristol. The extent to which the purpose and function 
X the British Association require modification and 
ihe organization of its annual meeting can be improved 
»annot usefully be determined without regard not 
nerely to the general climate of opinion and state of 
yublic understanding of science, but equally to the 
work and responsibilities of other bodies such as the 
iniversities, the learned sogieties and the profeasional 
nstitutions. The shortcomings of any or all of these 
»odies should not be visited solely on the British 
Association. 

The discussion as to what the British Association 
would do to increase the public understanding of 
cience and how it should do so seams inclined to lose 
ight of this, and one welcome feature of Mr. Ritchie 
Jalder’s presidential address to the Assembly of 
Jorresponding Societies was that, in preasing for a 


renewed attempt to overcome the fragmentation of 
science, he indicated that other bodies besidea the 
British Association have responsibilities here. This 
special number of The Twentieth Century is likewise 
a reminder that the Pree itself has oertain respons- 
ibilities, and also suggests that those responsibilities 
are by no means as narrowly limited by the short- 
comings of scientista themselves as Mr. Oalder sug- 
gested. Whatever oriticiam may be levelled against 
the exposition of pertioular contributions to this 
‘symposium, they do not support his charge that 
scientists by and large are illiterate, inarticulate and 
irresponsible. On the contrary, they demonstrate 
that, aa he admitted, some acientista are at pains to 
be comprehensible, to be explanatory and to recognize 
their responsibilities. 2 

One dominant impreesion, indeed, left not only by 
the British Association meeting but equally by the 
conferences on the application of nuclear energy and 
by other recent events, is the extent to which scientiste 
are recognizing these responsibilities. Further, what- 
ever critioiam is made of particular proceedings at 
the Bristol meeting, a second impreasion left by that 
meeting is that scientists are no leas concerned about 
this problem of fragmentation and communication, 
and are determined both to improve their own 
capacity to communicate their ideas and also the 
means by which the community is informed of what 
they are doing and how and why they are doing it. 
The situation is not entirely the fault of the scientists 
themselves, for all the truth that there is in much of 
Mr. Oalder's criticism : it is equally a failure of our 
educational system and our newspapers and broad- 
casting system—they have their own share of 
responsibility for the ignorance on the part of the 
average person of the nature of science and its 
limitations, as well as ita potentialities for human 
welfare if used wisely. 

These factors must be borne in mind in considering 
what scientists themselves can, do to repair the 
situation and how far any one institution like the 
British Association can itself correct the fragmenta- 
tion of science by organixing its annual meeting Bo 
as to provide an effective scientific stocktaking and 
encourage the re-definition of the frontiers of know- 
ledge in each specialized field, relating one to the 
others and providing scientist and layman alike with 
& clearer sense of perspective. Those possibilities 
would, of course, be improved by educational reform, 
both in the training of the scientist and in the training . 
of the ordinary citizen, just as they would be assisted 
by more adequate prees reporting, aa well as possibly 
by symposia such as The Twentieth Century has 

Leaving educational reform on one side, disregarding 
the Press, save to observe that the newsprint situation 
is at least partly responsible for the poor reports that 
the British Association meetings receive to-day; com- 
pared with twenty years ago, and limiting our 
attention to action which scientists themselves might 
initiate to meet Mr. Oalder'’s criticiams, it is only fair 
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to point out that the Bristol meeting itself produced 
examples of & new outlook, and a readiness to con- 
sider what new methods and practices could be 
brought to assist the interpretation of acience across 
' disciplinary frontiers in an age of broadoasting and 
television. Scientific films, for example, are clearly 
coming into their own, and a new attitude towards 
the reading of papers indicates something much mare 
fundamental than an attempt to raise the general 
standard of presentation and delivery. Besides the 
self-denial which will be demanded if the number of 


ly of first-rate axpositare, the 
president of the Physics Section, Prof. N. F. Mott, 
has indicated that the aim in his Section is to deal 
with subjects at about ‘Third Programme’ level. 
There were some notable examples of lucid description 
of advanced scientific work and of taking printed 
Papers as read so that the whole of the allotted time 
could be given to a discussion. 

Such practices, it should be remembered, may 

involve a break with the tradrtion of learned societies 
generally and not specifically of scientists, and it 
must also be recognized that changes m technique of 
this order require a good deal of creative and ocon- 
structive thought and experiment before they can be 
adopted as standard practice by scholarly bodies. It 
is encouraging to find evidence that this is pro- 
ceeding—and probably a good deal faster than some 
steadily growing practice for the various sections of 
the British Association to arrange joint sessions at 
which topics of common interest are discussed not 
merely acroas disciplinary frontiers but also at a level 
well within the level of a determined layman, shows 
that the Association is already attempting to deal 
with this problem of fragmentation. It can no 
longer be said without some qualification that the 
Association's programme consiste entirely-of un- 
related papers or unco-ordinated themes: some 
specialists at least are dealing with their subjects in 
terms comprehensible to specialists in other flelds or 
to an educated layman.” 
. If we are to correct the fragmentation of science 
and solve this problem of exposition, the key-word 
is ‘education’. The scientist may have far to go to 
remove entirely the reproach of ineffective exposition, 
but the limits of exposition are ultimately aet by the 
standard of education of his public. The problem will 
not be solved merely by removal of the scientist’s own 
inbibition about exposition or interpretation to a 
non-specialist, by improving hie capacity to express 
himeelf clearly and concisely to those working out- 
side his own fleld or by ensuring that his general 
education makes him aware of the human and oul- 
tural elementa in the world in which he is working. 
It depends equally, as Mr. J. F. Wolfenden and Dr. 
J. Bronowski insisted so emphatically at Bristol, on 
our making sure that the education of the ordinary 
citizen is such that he oen understand what the 
scientist says to him. 

- That point is fundamental in considering, for 
example, such object leasans as the Lunar Society 
cited by Mr. Oalder. It was the absence of any gulf 
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in education and terminology between the scienti 
end the layman, quite as much as the mark 
amateur element among the scientists of the thr 
that facilitated the exchange of ideas and free flow 
discussion between the scientist, amateur or pr 
fessional, and the industrialist and practical man 
affairs in that body. The contribution to the develo 
ment of physical science and of industrial chemistr 
for example, which flowed during the latter part 
the eighteenth and the first half of the nineteen» 
centuries from the meetings of the Lunar Societ, 
the Manchester or the Newcastle Literary az 
Philosophical Society or the Whalley meeting 
started by Dr. Lyon Playfair, is only now becom 
appreciated, and perhaps ite full extent remains yet * 
be demonstrated. 

What Mr. Oalder did well to remind the Assembl 
of Corresponding Societies, which is perhaps pa 
ticularly suited to deal with some aspects of adu 
education, was the danger of allowing the spirit e 
universal inquiry to be choked by the growth « 
berriera, not simply between the humanities ap 
science bub also between the sciences thamselve 
which hinder gr prohibit discussion except withi 
narrow fields. Semantics is indeed a large factor i 
the fragmentation of science, and scientists then- 
selves must take this question of language muo 
more seriously if the fragmentation of science is t 
be checked and overcome; without some commo 
ynderstending, if it is too much to say that a scienti 
does not know what he is doing, it is certainly tro 
that he is wasting his time. Clarity and accuracy i 
explaining and describing his results are as an easentit 
and intrinsio a part of his work as precision in makin 
and recording his experimental observations « 

Mr. Oalder’s clear statement of the dangers of tb 
present situation deserves to be pondered by layma 
and scientist alike. Much that he said had been sak 
before on different occasions and in different way 
by scientists to scientists; for the danger, fc 
example, of an unhealthy and mistrustful popule 
attitude to science has been realized by man 
scientists in Great Britain as well as in the Unite 
States since the Oppenheimer case last year. & 
too, the shortcomings of the educational system c 
Great Britain which he noted are generally recog 
nized in current discussions of higher technologice 


` education, of university education, and of general o 


further education; though not perhaps as yet wit 


"the sense of urgency necessary to make fundamente 


changes. Mr. Calder, for example, directed attentio 
to suggestions made more than ten years ago in th 
report of the British Association Committee an Post 
War University Education which have never bee 
implemented. 

One at least of the joint discussions at Bristol di 
something to stimulate the re-examination thi 


‘and other proposals for facilitating" the study c 


natural science on lines wider than those of any « 
the specialized science schools; and there is som 
reason for hoping that in ways such as this tb 
British Association may steadily grow more influentir 
in stimulating the changes needed in the educations 
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„stam and practice of Britain. So, too, the closer 
lanning of ita annual meeting could contribute to 
"he more effective interpretation to the general public 
nd to the specialist in other fields of scientifle 
«lvanoes, as well as to inter-disciplinary discussions. 
uch planning and reorganization of the Association’s 
rogramme demands, however, in the first place a 
dear conception of the functions and work of the 
association in the world to-day. It demands no lees 
Hoar ideas as to the part which the learned societies" 
«ad professional institutions have to play in inter- 
isciplmary discussion, and in the education of the 
"ublie as to the significance of particular scientific 
-dvances or the importance of the scientific and 
echnical factors in matters of public, concern. 
iqually it calls for the support and full co-operation 
f such bodies. 

Full account must be taken of all such potentialities 
a order that waste of effort may be avoided and the 
«est use made of our limited resources, just as the 
ulest possible use should be made of all supple- 
aentary methods of educating the public mind, 
nd television or the public library service. We need 
o remember, in fact, as the Library Association was 
old at its recent annual conference, that the public 
ibrary is the major instrument of adult education, 
und especially of the informal education which is an 
sential element in the production of a complete and 
vell-rounded human being. It was a director of 
-ducation who remarked in the Association's annual 
ecture: “When I añ most uncertain about the’ 
jrbues which education is intended to promote, and 
ibout the methods by which we try to promote them, 
find comfort in thinking that the money we spend 
om publie libraries, with its result of putting books 
ato the hands of millions of people who would other- 
vise not read them at all, ia the only expenditure of 
vhich we can say with tolerable certainty, “This 
susa education to happen’ ". 

That these implications are being discussed is 
verhaps the most hopeful sign that the dichotomy 
ud rivalry of science and the humanities, and the 
ragmentation of science itself may be ending. The 
wientist who has come to recognize his responsibility 
‘or seeing that, so far as possible, the ordinary 
ducated man and woman understand the social 
ind political implications of new scientific knowledge, 
1as taken one step towards recognizing his respons- 
bilities as & citizen. Nor is he likely to be backward 
n realizing the dangers to science itself if there ig 
nsuffcient understanding of the nature of scientiflo 
vork on the part of the nation as a whole, or of that 
mall part of it which holds political power. 

It is not simply that, as Dr. Eric James remarked 
n his lecture to the Science Masters’ Association on 
‘Science and Ortizenship’’, the intellectual resources 
X government will be gravely impoverished unless 
nany of those now being trained in the sciences rise 
0 positions in administration hitherto held by arts 
nen: there is also grave danger that imsufficient 
‘esources will be placed at the disposal of science and 
wientists. Moreover, if, as Dr. James suggesta, we 
‘each & stage in which the possible supplies of ability 


No, 4486 


NATURE 


755 


are insufficient for the technical needs of Britam, 
there is real danger, not so much that too high a 
proportion of the national intelligence is directed into 
scientific channela—though this, too, is serious—as 
that at some stage the limitation of human capacity 
will force us to select objectives for study and pursuit, 
and we-may choose wrongly. 

This is the real danger to intellectual freedom and 
scientiflo advance, and it will clearly be greater unless 
men of science are prepared to use their gifts and 
training in administration and government and not 
simply in research. We need more and more, in public 
debate, roen of science, aware indeed of the limitations 
of their method and technique, but none the leas alert 
and competent to detect nonsense when it is presented 
in publio affairs no matter what support it receives 
from interested groups or political caucuses. 

Lastly, if scientists themselves are to undertake 
theee responsibilities of public education and to 
repair the fragmentation of science and ita division 
from man’s wider cultural heritage, we must remem- 
ber, as Dr. James pointed out, that a major respons- 
ibility rests on those who train them to see that the 
education they receive fits them to be citizens and 
stateamen. To produce such men, understanding the 
dangers and opportunities that are provided by the 
discoveries they themselves are making, is & task to 
be undertaken urgently and with determination. It 
means infusing into the education of such men and 
women the easence of the older studies, so that they 
are, as Dr. James seid, “prepared and equipped to 
lead mankind to resist the temptations of purely 
material triumphs, and to use science not as & means 
of enslavement but as a foroe for the liberation and 
enrichment of mankind”’. 


BIOLOGY OF TSETSE FLIES 


The Natural History of Tsetse Flles 
An Account of the Biology of the Genus Glossina 
(Diptera). By Prof. Patrick A. Buxton. (London 
School of Hygiene and PU dd Medicine Memoir 
No. 10.) Pp. xx+816+47 plates. (London: H. K. 
Lewis and Co., Ltd., 1955.) 84s. net. 


OR more than fifty years, the various species of 

teetee fly have been studied fram many aspects 
by entomologists, medical men aod veterinarians, 
and as & result an immense amount of information 
has been collected and published. This has produced 
a considerable literature of varying quality, which 
has not been reviewed in its entirety for a very long 
time. The bulk of the fleld-studies have been by 
British scientists working either on the eastern or 
western sides of Africa, and frequently under very 
different conditions. Arising from the researches of 
these two schools of teetae ecology are two separate 
masses of literature with frequently only the most 
tenuous of links. At last, in the person of Prof. 
P. A. Burton, a builder has appeared who has 
bridged the gap with a firm structure, containing no 


doubtful planks. 

Within the of this superbly produced 
volume the author included the most important 
basic facts on the anatomy, systematics, distribution, 

i reproduction and ecology of tsetse and 


metabolism, 
their relation to disease. It must not be thought 


' those who are not worki 
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that this is one of those dull encyclopsdic volumes— 
& lumber room of facts reserved for use by the 


Anyone who has studied the taetse problem appre- 


ciates what fascinating flelds are open to the research’ 


worker. He may legitimately study the inseot in 
relation to climate, vegetation and , or he may 
study the habita of man and in relation to 


the fly ; Me eaten ore cate ae Do 


can investigate the ecology of the trypanosome within 
the $eetee fty. The results from these various lines 
of research are likely, when integrated, to aid in the 


i preventing 
vector and man and hie animals, and of discovering 
the trypanoeome’s requirements if it is to be 

by the teetee to new mammalian hosta. 

The fescmation of the subject has been well 
brought out by Prof. Buxton, who has avoided the 
drearineas produced by dealing with each species 
separately and has, instead, divided his subject into 
topics such as source of food, movement and rest, 
tsetse and trypanosomes; such an 
enables the reader to obtain an excellent picture of 
the habita of the tsetse fly and the problem it presents 
to man in ical Africa. 

Since the War, there has been a very considerable 
expansion in the numbers of scientists engaged in 
research on tsetse flies and trypanosomiasis ; a new 
generation of such workers has come into being. The 
pre-war literature on the subject is scattered through 
many different journals, and is often macoemible to 
in one of the few central 
laboratories ; the unavoidable result has been that 
some old discoverias have been re-discovered and 
published anew. The appearance of this book is 
Miedafuro rnoet timely, for not only does it serve as a 
literary bri across the two sides of the continent, 
but also as a dge between the pre-war and post-war 
generations of workers. 

Prof. Buxton has not been content just to pick 
out the information from the summaries of all those 
papers that were appropriate to his topic; in eases 
where the paper appealed to his selective instinct he 
iu iuri Mal dois o etal eee 
as well as the original diagrams, or versions of the 

which have bean re-drawn by his colleague, 
H. B. Leeson, who haa also contributed many 
maps, and text-figures. It is this treatment of the 
subject which has made the book so readable. 
Caution should be exercised when reading the distri- 
bution maps, remembering that these are on a very 
small scale. For example, from Fig. 20 one would 
get the im ion that G. medicorum extended along 
the<liftoral and siio denise af Who tropical force 
belt; i reality ite distribution lies along the northern 
side of this belt in the country which is transitional 
between forest and savannah, and only approaches 
the coast m one or two dry areas, 

In addition to 165 text-figurea, there is an excellent 
selection of photographs of a very high standard. 
eee RNC STET tie ditt asain er ce 
tation favoured by the different ste soca 
and special features in tsetse Seyi nash. ea, 
feeding grounds, breeding sites and haunta. 
There are also some good photographs illustrating 
the value of aerial survey for studying the vegetation 
types, and detecting the 
associations most favoured by the fly. 
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add enormously to the value of the book, as a mer 
list of botanical species can convey little to th 


reader who is unacquainted with them and the typ 
of vegetation which they 


The ten at the end of the book are o 
particular ue to the research worker, as the 
provide detailed i of i whic} 
should leed to a on. of tho methods used 


taken the end of 1952 as his deat 
line, and it oan safely be said that he has amitbe 
references to little of real value that has been dom 
prior to that date; the book is therefore of grea 
value to all who are working on the teetee problem 
It is also of interest to those working o: 
methods of fleld-survey and estimates of inseo 
populations, as the tsetse may be oonsidered as + 
claasioal organism in this respect, much original work 
he: been done on this aspect by the late Dr 
C. H. N. Jackson and others. “Porther the book is o 
general biological interest since it brings out mos 
clearly the intriguing relationships that exist betwee: 
the teetee, climate, vegetatian and man, his animale 
and the wild game; it also demonstrates how a 
improved understanding of these relationships har 
frequently revealed some key factor alterable by 
man which has enabled him to change the environ 
ment and so control the Insect. For example, it har 
been found that large areas of woodland can some 


. times be freed of tsetse by the removal of only certain 


essential of vegetation; similarly, unde» 
certain conditions riverine tastes can be eradicatec 
by discriminative clearing of the sie leona whict 
in this case destroys an essential ecoclimate. 

Prof. Buxton is to be congratulated on the pro- 
duction of this magnificent volume, which will be 
the standard work on the subject for many years. 

T. A. M. Nase 


TREATISE ON ZOOLOGY 


Tralté de Zoologle 
Anatomie, eee ae e, Biologie. Publié sous le 
direction de Pierre-P. Graseó. Tome 12: Verté- 
brés : Embryologie—Grands Problèmes d'Anatomie 
Com Biochmniquee. Par P. 
reir ieee M e An DOE Mor. 
Gérard, L. Lison, R. Matthey, J. Pasteels, J. 
Piden Ai Hocker a cC. Stéphan. Pp. 
viii+1146. (Paris: Masson eb Cie., 1954.) "Broché 
9,800 franca; Cartonné 10,550 france. 


HIS volume, Tome 12 of the whole work, is the 
seventh of the now well-known ‘Traité de 
Zoologie" to appear (two of them are each oom 
of two fascicles the size of volumes). It is mtro- 
ductory to the study of the vertebrates and deals in 
& general way with the embryology, development, 
adult structure of the group and the various funda- 
mental problems that arise from a consideration of 
its comparative anatomy. It immediately calls to 
n the classical “Studies on the Structure and 
t of the Vertebrates” by the late Prof. 
EB. Goodrich, since many topics are common to 
both, It differs in that Prof. Goodrich said of his 
work, ‘It is not a complete treatise, but deals with 
certain subjects and problems of special interest”, 
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'hereas the '"I'raitó" attempts to cover the whole 
-eld and bas in addition a short but i ing chap- 
x on the biochemical characteristics of vertebrates. 
‘he twenty-four years separating the two works 
save been fruitful ones. The contents of the present 
-olume are difficult to appraise because it is to be 
lowed by others treating of the separate classes ; 
bat on birds has already appeared, and so what 
PPa 1o De pira may ee Thus, 
account of the eye, the portion 
‘ealmg with birds only mentions the pecten 
moidentally and very briefly, but it is adequately 
Kealt with in the bird volume. 
Perhaps too much stress haa been laid on the old 
lassios even for a general introduction ; for example, 
he flgure of the arterial of the salamander is 
aken from Bethke (1898) with no mention of the 
«ore detailed and modern work of Francis (1034). 
nformation on the elasmobranchs is taken from 
?grker, and the much more recent and com i 
vork of Daniel and his school not considered. On 
the whole, the chapters dealing with the central 
lervous system, eye, ear, olfactory organ and teeth 
appear to be the most o ing: the last four 
ee ee 
out none the leas in a completely com tive 
manner both anatomically and functi No 
bar Gat beck oF cooley coctelus wash d wealth of 
QU uer Nu dea ea Minbar Ab a eg They are 
to date and, in one case, de information 
publidiod ue previo year, which is praiseworthy 
n such a large work. 
The whole format of the volume, its paper, preas 
work and illustrations carry on the very high 
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of the ious volumes. The 788 text-figures, line 
blook (487), Ime block with oolour (28), half-tone 
drawi (157), half-tone photographs (47) and half- 
tones of macro and micro sections vary considerably 


in usefulness and presentability. The line-blocks 
Figs. 5, 6, 7, 284 and 033 are excellent, as are those 
with colour—for example, Fig. 44, which occupies 
three whole pages, and Fig. 48 on four 
they show the wide of effecta that can be pro- 
duced by this p toca Ta the chapter on tia eral 
nervous system considerable use has been made of 
photographs of actual dissections, and they are not 
an unqualified success. Some—for example, on pp. 
289, 252, 259, etc.—are not very helpful; others 
with an explanatory diagram are more easily com- 
prehended. It is not obvious why good drawings 
were not used throughout, since readers of this work 
will be familiar with the oe of dissections, 
Earn AAE to photo, It is quite otherwise 
photographs of t macro and mioro sections, 
Dar ie ee ea and 
they do represent the actual object. It is a pity that 
the nomenclature has not been unified and brought 
ap to date; for example, ee 
as Soyllium and SoyllkorMnas, and another as 

and Moreover, each of the pair is indexed 
separately without any cross-reference. It is not as 
Fierent abun a eM 717 
Scyliorhinus is used in reproducing a diagram from 
Goodrich, who called it Scyllium. 

In spite of these blemishes, the volume is most 
aseful and to be highly commended. It deals with a 
number of topics im an up-to-date and adequate 
manner and is a welcome addition to the few 
works on vertebrates. Doubtleas it will hold ita 
place as an important work of reference for a oon- 
siderable time. C. H. O’DonoeHum 
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EDUCATION AND SOCIAL 
DEVELOPMENT IN THE COLONIES 


Education and Soda! Change In Tropical Areas 
By Prof. Margaret Read. Pp. ix+180. (London and 
Edinburgh: Thomas Nelson and Sona, Ltd., 1965.) 
8s. 6d. net. 


[HE papere collected in thig volume were written 
over a period of nearly ten years and addressed 
to audiences as diverse as the subjects covered. Most 
of them were presented, however, during the years 
1050-52, and although the common thame—the 
application of social anthropology to educational 
problems—gives the book more unity than its 
structure would it nevertheless lacks the 
coherence and incisiveness that it might have hed if 

Read had sat down to rewrite the 
weld them into a systematic discussion 
of a few leading themes. As it is, too many points 
are raised and cursorily dismissed, problems are 
fudisntel rather than waclvaed: and thotigh there ie 
leen repetition than might have been the 
net result is lees satisfactory and penetrating ‘than 
some of the individual papers. 

None the lees, the book is to be welcomed not 
solely as a contribution to the clearer und 
of the fundamental conditions in which Col 
develo and welfare operate. Dr. Read indicates 
clearly and forcefully the leading ions which 
have to be considered in formulatmg educational 
policy, or social policy in general, in the Colonial and 
similar territories: the problem of communication 
and the importance of studying the results of cultural 
contact and education in terms of the changing 
patterns of living and social grouping among the 

ple of the tropical areas. But when ashe also 
epit in so stimulating a manner the difficulties 
that arise—because what is educationally desirable 
may be socially unacceptable, or because what is 
socially desirable is economically unattractive, or 
because the economically attractive is politically 
impracticable—we are aware that much that is 
written of tropical areas has its bearing on educational 
policy in Great Britain. 

Quite apart from its contribution to the under- 
Laer d Colonial welfare and development, Prof. 
Read’s k is of real value for ita bearing on educe- 
tion in Britam on two counts. First, it emphasizes 
the need for a similar approach to our own educational 
problems ; ib raises, for example, such leading 
questions as the appropriateness of our educational 
system to the society in which we live. Secondly, it 
demonstrates the value and importance of the 
holistic to educational problems, whether, 
EEE E E ee e br 
nel aaa of higher ological education and the 

co between that and university education, on 
one hand, and technical education, on the other ; or, 
at the other end of the speculum, in consid 
place of adult education and whether nena cs 
able that some attempt should be made by such 
means to reshape particular group attitudes to higher 
education. 

The book is admirably produced and reasonably 

i but once again it bas to be recorded that the 
abeence of both index and references detracta from 
ite full value in stimulating further thought and study 
on problems which determine the future of Britain 
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A HUNDRED YEARS OF TECHNOLOGICAL TRAINING AND 
RESEARCH IN SWITZERLAND 


By Pror. MAX WILDI : 
Swiss Federal Institute of Technology 


"[ EE twenties and thirties of this century wit- 
neased the centennial celebrations of the earliest 
non-denominational university institutions, of the 
type ` Oollege, London. Now, in the 
middle of the century, a later phase of nineteenth- 
Mu ee ee 
education has completed its first the 
specialized technological colleges and institutes. Thus 
during October 20—22, the well-known 

Technische Hochschule of Zurich (the Swiss Federal 
Institute of Technology) is entertaining guests of 
hoücur Bom all over ihe maneca Cord 45 
celebrate rte first centenary. 

The official opening of the first courses of this 


a wise and far-sighted solution, eminently 
in what was not attempted and equally far- 


ice, would have either to a pitiably 
characterless shadow of a university, or to 
Mig io Gein plied pellium. dU 
ee according to Swiss political tradition, the 


foreign, partly British, growth. They had no con- 
nexion whatever with the historical and regional 
forces. None of the older Swiss universities (Basle 
and Geneva) or even their younger liberal sister 
institutions at Zurioh or Berne had seriously started 
teaching technology or science. Thus the way was 
open for a central school of engineering and kindred 
gubjecte. 

The Swiss Federal Institute of Technology owes its 
initial impulse, its generous endowment and the wide 
and lofty conception of its aims to the great liberal 
revolution“of 1848. That year marks the victory, in 
Swiss history, of the urbanized Protestant areas with 
their old textile and watchmaking industries over the 
mainly agricultural Roman Catholic mountain valleys, 
among which lay the cradle of Switzerland. Zurich, 
the rising industrial town, terminus of the first rail- 
way and centre of important engineering planta, was 
chogen as the seat of the new school. It was here, on 
the site of the old ramparts overlooking the Limmat, 
that the imposing mam buildmg in classic style of 
the Institute arose to the design of Gottfried Semper, 
the firs) head of the school's architectural section. 


Origmally, that is, in the half-century between ity 
erection in 1864 and the completion of the neigh 
university buildings, ib housed both th: 
F Polytechnic School as it was then called afte» 
its famous prototype, the Toole polytechnique om 
Paris, and the cantonal Uni 
The remarkable development of the technica? 
sciences in the course of a century is reflected in the 
rapid growth of this representative centre of technica” 
study and weoamh. Tis original ix motions omm 


doubled by subdivision and the inclusion of natura 
science, theoretical mathematics and physics, pharma- 
coutics, surveying and military science. Tho develop. 
Te Se ee 
mainly educational centre & scientific pasar 
intuhion mado it imperativo to adapt th 
laboratories to their new purposes io Admins 
new ones. Among more recent additions may be 
mentioned institutes or laboratories for photogram- 
metry, geophysica, miaropaleontology and applied 
mathematics. In the course of the past seven years 
alone, twelve new feasorial chairs for these and 
other subjects have been created. The staff of the 
Institute comprises at present 107 professors, 68 
Priwatdosenien (sasistant professors and lecturers) and 
237 asistanta. Professors have the same standing as 
holders of full university professorships. The number 
of full-time students varies from 2,600 to 4,000. Of 
these, 15-25 d veu ogi aide 'Their gtudies 
cover, a8 & a four-year course ending in a final 
diploma examimation. A minority of approximately 
25 per cent of all ustes go in for i 

research in order to obtain the of a doctor of 
technical, mathematical or natural sciences. Many 
well-known scientists and leading engineers received 
their early ining at the “ETH”; othera, 
Réntgen, Bir Mond, Stodola and Einstein. The 
latter two were members of the Institute’s teaching 
staff as well. 

One special feature of the Swiss Federal Institute 
of Technology has attracted the attention of educa- 
tional authorities in countries where new techno- 
logical colleges were being planned or actually 
foundod, as, for example, Australia t it is the exist- 
ence, side by aide the specialized sections, of a 
m fully equipped general seotion deeling with 

humanistic and non-technical subjects as 
Aene psychology, German, French, Italian and 
English language and literature, political and oon- 
stibational history, law and economios, art history 
and history of music. Most of these formed part of 
the original programme of 1855. From the fact that 

A E MAH ee ee 

-time professorship at the ake pete founded 
ahoo Ge may geien how oel orks 
Britain enjoyed as the foremost liberal and Rods 
power. (The chair for English has sinoe been made 
a full-time professorship.) All courses in this so-called 
free section are voluntary, studenta being only 
required to attend at least one hour a week in any 
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X the various general subjects. The Institute is 
«roud to have had, among the professors of this 
ection men like Jakob Burckhardt, Friedrich Theodor 
wischer, Francesco de Sanctis and, in recent times, 
Jarl Gustav Jung. 

In the first century of its existence the Swiss 
Ce DAHER HANC d T 


V neum tue B. Done dis Gavia 
aa tunnels and by harnessing the Alpine torrents 
to provide the country with eleotrio 


has equipped the schools of Switzerland (and itself) 
with young teachers in mathematics, physics and 
natural science, who in their turn provided an élite 
of scholars. The latter was 
Foreign talent, which was 


lemented by eminent 
admitted and even 
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sought after. For many generations tho eastern 
European and Balkan countries not only sent 
thousands of students to Zurich, but they also gave 
the Swims Federal Institute of Technology some of 
its brilliant scholars, men like Stodola and Ruzicka. 
In a country like Switzerland, a country that is BO 
poor in natoral resources that three-quarters of its 
energy supply and nearly all ite raw materials as well 
as a very large amount of foodstuffs have to be 
imported from abroad, & population of five millions 
can only be mamtained at the present high standard 
of living if all the latent energy of the nation oan be 
called forth and given an opportunity of profitable 


rendering high visible and invisible exports. 
It need scarcely be said that, in such an economy, 
the panne centre of scientific and mdustrial research 


ths a enemies sone will continue to hold something 


ADVANCES IN ORGANIC CHEMISTRY 
FOURTEENTH INTERNATIONAL CONGRESS OF PURE AND APPLIED CHEMISTRY 


HE Fourteenth International Oongrees of Pure 

and Applied Chemistry took place in Zurich 
during July 21-27. It was devoted tq organic 
chemistry and was the most repre- 
sentative gathermg of organic chemists held in 
recent years. 

Here, on the favourite meeting for inter- 
national conferences, refreahed by the beauty of the 
city and ita surroundings, delighted by the generous 
hospitality of their hosta, and encouraged by the 
messages of peace and political rapprochement 
emanating from Geneva, more than three thousand 
chemists and their ladies from nearly forty countries 
were assembled. The distinguished company in- 
cluded many leaders of the science, and the list 
of participants might well have been taken for 
the author index of a text-book of contemporary 
organic chemistry, with scarcely an important name 


The scientific was arranged in 
mam sections, covering (i) "abecretionl and pide 
organio chemistry, (ii) natural t and (ii) 
synthetic, industrial and analytical organi 
It comprised fourteen lectures, delivered by invited 
speakers, i 


ten meeting at 

added visits to the chemical industries in Basle and 
to various other factories, numerous excursions and 
social eventa, including & reception at the Stedthaus 
and a banquet attended by more than a thousand 
eras ee ee pe cee aoe Gee 
ternational Union of Pure and Applied Chemistry, 
which was simultaneously h its Highteenth 
Conference. Thus, the time-table was a rather 
crowded one, and no praise can be too high for the 
superb work done by 


eroak ao ee oe a at ieee’ 
present at more about one-tenth o 

ceedings. Fortunately, complete sbetracta of Pine 
papers (usually with references to the journals in 


which they are to ) are available in the Con- 
hondoan printed volume of 


in eatenso before the end of the year as a 
t to Beperientia. Rather than to catalogue 
s Tong Tiat of en better purpose might be served, 
re, by mentioning a few of what appeared to 
be particularly significant or memorable oontribu- 
tions (though such & selection must necessarily be a 
very personal one) and setting down some general 
tmpressions and reflexions. 
` Perhaps the most noteworthy feature of the pro- 
gramme was the emergence of physical and theoretical 
sies, qud moran and rope to te ther 
ject, 


two major branches. The 
wero numerically divided m almost equal the fourt 
between the three sections, and five of fourteen 


is school to the theory of sterio 
hindrance. N. A. Neemeyanov outlined & descriptive 
theory of conjugated systems which seeks to inter- 
pret their twin or multiple modes of reaction without 
recourse to the of resonance or mesomeriam. 
Reoent developments in our knowledge of carbonium- 


with a rate greater 
by a factor of 10% than the saturated derivative 
(III) owing to the intervention of the bridged ion 

transannular 





D. H. R. Barton reviewed the principles of oon- 
formational analysis, which have so revolutionized 
our understanding of the chemistry of alicyclic com- 
pounds. Using these principles, the conformations of 
molecules containing several fused cyclohexane rings 
can usually be deduced from qualitative data; but 
work in this fleld is now moving towards still subtler 
and more quantitative aspects of stereochemistry. 
Studies on reaction-rates, such as of the formation 
of benzylidene derivates from triterpanoid ketones, 
reveal that even widely separated groups often show 
marked interactions, and Prof. Barton suggested that 
distortion due to unsaturated substituents can be 
transmitted through a molecule by small con- 
tiguous alterations in ency angles and atomic 
co-ordinates. He comed the term ‘conformational 
transmiasion’ to describe this novel effect. 

Numerous papers of great mterest were read in 
this section, so that it would be inappropriate to 
single out any individual contribution for specific 
mention. The main lines to be followed in inter- 
preting quantitatively the basic facta of organio 


chemistry now seem to be firmly laid down, and it 


appears that pioneering mvestigations will be in- 
creasingly oonoerned with what may be termed 
non-classical phenomena. It also seems quite safe to 
forecast a continuance of the notable activity in the 
fleld of photochemical and radiochemical organio 
reactions and in the application of spectroscopic and 
isotopic tracer mained. 

-In the section of natural producte, many out- 
standing foate of synthesis were described. V. du 
Vigneaud outlined his recent work culminating m 
the complete solution of the structure of oxytocin, 
the principal labour-inducing ‘and  milk-ejecting 
hormone of the posterior pituitary gland. R. B. 
Woodward deecribed the total synthesis of strychnine, 
an achievement which but a few years ago still 
seemed altogether outside the range of the attam- 
able. Two remarkable syntheses, not previously 
published, were announced from Swiss industrial 
research laboratories. Aldosterone (VIII), the most 
potent hormone of the adrenal cortex, which was 
isolated and had ite constitution determined only 
last year by a team led by T. Reichstein, has been 
synthesized through a sequence of about twenty 
steps starting from Sarett’s tricyclic ketone (VI) 
through the intermediate (VII) (A. Wettstein and 
co-workers, Ciba Company). A highly effloient syn- 
thesis, starting from f-ionone, of B-carotene, one of 


0«D -CHOH 
H T" HeCOMe OCH,OH 
o CH2 CHO 
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the most widely distributed carotenoid plant pi 
ments, has been worked out and is already bein 
employed for commercial production on the tre 
mendous scale of several tons per year (O. Isler an 
co-workers, Hoffman Le Roche Oo.) The now 
key-step in the synthesis is a chain-lengthenmg c 
unsaturated aldehydes by the condensation of tb 
corresponding acetals with vinyl or propenyl ethe: 
In addition to B-carotene, lycopene and no lees tha: 
six other carotenoid hydrocarbons have been obteine 
by similar routes, and the first total syntheses of th: 
oxygenated carotenoids, zeaxanthin and physalien 
have been achieved. The carotenoids are natura 
and harmless colourmg matters for margarine am 
other food products, and their manufacture will n: 
doubt rapidly bring to an end the use of aniline dye 
for this ; 

In & paper which will be ramembered as much fo 
ite historical associations as for ita scientific interest 
Sir Robert Robinson described the final stages in th» 
Synthesis of brazilin (XI). Sir Robert recalled tha 
he began his studies m this fleld—almost his firs 
research topic—nearly fifty years ago with Prof 
W. H. Perkin, jun., at Manchester. Deoxytrtmethyl 
brazilone (LX), which had previously been synthes 
ized, was converted through a series of steps int 
dl-brazilein (X). Borohydride reduction, followed by 
resolution of the menthyloxyaootyl derivative, ther 
gave d-brazilin (with F. Morsingh), 


Me HO, » 
OMe OH 
TX x 


Besides the synthesis of substances of ever 
Increasing complexity, the other maim challenge now 
chemists working on natural products it 

that of biogenetic inter-relationships. H. Erdtman 
reviewed the chamistry of tropolones and other con 
stituents of conifers and demonstrated their tax. 
onomic significance. O. Fromageot desorbed hie 
comparative studies on lyzoenzymatic proteins which 
contain more than a hundred amino-acid residues. 
In the field of steroids and triterpenes, activity shows 
no signs of abating; the stereochemical connexions 
between the two groups have been further clarified 
(O. Jeger and co-workers) and several im t new 
structures, including those for the biogenstically 
interesting tetracyclio i butyrospermol 
(T. G. Halsall and E. R. H. Jones) and a-onocerin 
(D. H. R. Barton and K. H. Overton), were reported. 
By comparison with the very rapid expansion of 
well-established classes of compounds, the appearance 
on the horizon of structurally completely novel types 
show signs of slowing down, as if a rich but over- 
worked mine were increasingly reluctant to yield 
new seams. Nevertheless, there were some remark- 
able new finds; a noteworthy example is the anti- 
biotic erythromycin, which oontains the multi- 
hydroxylated fourteen-membered lactone ring (XII) 
consisting of seven propionate unite joined in head-to- 
teil fashion (K. Gerzon and co-workers). Widespread 
interest wes also aroused by the fact (mee Nature, 
August 20, p. 825) that the most complex so far of the 
vitamins, B,,, has yielded ite secrets to the combined 
efforts of a team of chemists and X-ray crystallo- 


VoL 176 


H 
OH OH 
XI 


c 


i 


No. asas October 22, 1955 





hers (Sir Alexander Todd, Dorothy Crowfoot 

in and co-workers); in addition to the mag- 

nitude of the molecule, the presence of a porphyrin- 

type nucleus containing two directly linked, partly 
h; pyrrole rings is unique. 

In the third of the Congress sections, major syn- 
thetical methods “developed in recent yeers were 
given due prommence. K. Alder reviewed advances 
fn ode Ort E O ee ee 
occurrence and direction: of diene addition, - 
ledge which chemiste owe in large measure to the 
work of his school. Organometallic compounds, 
which seem capable of unlimited development as 
synthetical reagents, were by & par- 


ted 
ticularly interesting letus by K. Ziegler, who 


described his recent work on the polymerization of 
olefins by aluminium alkyla. This has resulted in a 
new for the manufacture of polyethylene 
which promises to be of great technical importance ; 
another enpi involves a replacement reaction 

i anti-knock agent, lead tetraethyl, 


a of applied chemistry, that of photogrepbio 
sensitizers, was outlined by L. G. 8. Brooker. The 
spectral properties of cyanine dyes, the moet effective 
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wes En acc up alin e peer n e R 
solvent or physical environment, and it is now 
well established thas the sensitizing curve is closely 
related to the light absorption curve of the dye-silver 
halide complex. 

Although the dominant note of the Oongreas was 
on the pure rather than the applied aide of chemistry, 
it thus provided many forcible reminders that civil- 
ization does not depend solely on the supply of 
power, an aspect which features so prominently in 
public discuasion at the present time, but also 
on the ing of energy to the production of 
food, clothes, fuel and an infinite variety of other 
things. No one attending the Congress could have 
been left in doubt that organic chemistry is an 
immensely alive subject, and that we are only at the 
beginning of an era in which this branch of science 
will wield an ever-inoreasing influence on our daily 
lives, by substituting synthetic materials for naturel 
products and by bringing under control biological 
processes which ave ao long sustained: mankind 
unbridled. 


Whether fired by such far-reaching thoughts, 
< in new ideas or fresh blems, or merely 
stimulated by contact with many oo 
members of Congreas dispersed in an ted 
mood, and a large pro i Fo eno rdum UN 
other Of Betteadand to f ow up a period of 
men by another of physical recreation. The 
interesting encounters the writer had during a fort- 
night's climbing in the Grisons area certainly left 
him with the im ion that seldom can so many 
ee ee ve been concentrated on so high 
a level. 


Ib was announced that the next International 

of istry, covering all branches of the 

subject, will be held in Paris in July 1957, following 

the centenary celebration of the Société Ohimique de 
France. E. A. BRAUDN 


DUST AND HEALTH LIN INDUSTRY 


DISCURSION on “Dust and Health in Industry” 
was held by Section I (Physiology) of the 
Erb Asocion un Mis POTE ee 
at Bristol. Ib was opened by Dr. B. Wright 
Unit), who dealt with the problem of measuring dust 
in relation to pneumoconiosis of various 

types. Dr. Wright pointed out that, to understand 
the problem, it is necessary to consider some of the 
Phys uM M MR M 
physiologi behaviour of the respiratory tract. 
Airborne dust consists of particles of such small size 
that their rate of settling in air is very low, of the 
order of 5 cm.[min. for a icle Su in diameter, 
down to rates so low as to negligible for particles 
leas than about lj. As a consequence, the size range 
of airborne dust particles depends the atmo- 
srbsrio oond dora y in ill air shiay will ba yery fa, 
whereas in & well-ventilated place relatively coarse 
particles will remain in suspensidn. Particles that 
are large enough to be visible are of little hygienio 
importance, so that ib is not possible to Judge the 
likely danger to health of an enyironment by visual 
Bee A A e oe are 
to the phymiologi ies of the 
respiratory tract, Dr. Wright pointed out that ib 


consista essentially of two parta—the upper reepir- 
atory tract, which is covered with ciliated epithelium, 
and the respiratory bronchioles and alveoli, which 
are not. Particles that settle on the ciliated epithelium 
will be removed within a matter of minutes or hours, 
whereas particles that penetrate to the alveoli may 
be retained indefinitely in the lung. The low settling- 
rate of very fine particles enables them to penetrate 
deeply into the respiratory tract, and the finer they 
are the farther they penetrate. The main mechanism 
by which they are trapped in the tract is sedimenta- 
tion in the smaller bronchioles, although some lose of 
larger particles by impingement takes place in the naso- 
DRIE RA amus bronki The velocity of the air 
in the respiratory tract decreases continuously as it 
approaches the alveoli, where air movement is almost 
negligible, so that & substantial proportion of particles 
penetrating into the alveoli settle out and are retained. 
The proportion of particles retained is not much 
affected by the rate of breathing, because, although 
the increased air velocity tends to reduce the pro- 
portion of particles captured by sedimentation, 
impi becofnes a more important mechanism, 

the volume of air entering the alveoli is 
increased. It realixe that the 


is i b to 
PSG uf eal vo the aiel baw nodus 


directly to do with the relative dimensions of the air 
vessels and the particles, since the former are never 
lem than 2004 in diameter, whereas tho 


Owing to the wide range of particle mires found in 


particles counted depends largely on the efficiency of 
the microscope used. In theory, a measurement of 
the surface area of dust might be of value, bub 
practically ib is diffloult to obtain a measure of the 
true surface, and it is still[necessary to confine the 
measurement to particles in the respirable size range. 
When collecting samples for mi counting, 
care has to be taken that they are not distorted by 
the sampling instrument, so that the actual mire of 
the airborne i or aggregates can be judged. 
Methods are now available for collecting samples for 
gravimetrio analysis, in which the larger i 
separated while sampling by a mechaniam similar to 
that in operation in the respiratory tract. 

Prof. J. Gough and Dr. A. G. Heppleston (Depart- 
ment of Pathology, Welsh National School of 
Medicine, Cardiff) then presented a paper on ‘The 
Harmful Effects of Pneumoconiosisa”’, with icular 
reference to ooel-workers. In the past, a high phthisis 
death-rate was associated with the inhalation of 
highly siliceous dusts, but a low rate with 
to ooal dust. Recent evidence, however, indi icates 
. that coal-mining is nob such a healthy occupation as 
had been 
ooaniosis of coal-workers. 
may be distinguished. 
Simple pneumoconiosis ia characterized by numerous 
discrete dust foci throughout the lung and representa 
the effect of dust alone. Complicated pneumoconiosis 
is often superimposed on the simple form, appearing 
Bé cns: mnie denmly Heroa Mask mara. mi D 
considered to represent the combined effect of dust 
and tuberculosis. James has found bacteriologival 
or histological evidence of tuberculosis in 40 per oent 
of these massive lesions from 245 men. When split 
' into however, 88 per cans of massive 
lesions from men leas than forty showed tuberculosis, 
but only 29 per cent of lesions from men of sixty and 
more. These findings are interpreted as pointing to 
the tuberculous origin of maasive fibrosis and suggest 
that, with increasing age, the infection dies out. A 
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tuberculous element therefore exista in the maseiv 
fibrosis of ooel-workers just as in classical silicosis 
but in coal-workars it is largely concealed, except 1 
the younger men. In 1,000 consecutive autope 
cases, there were 454 with massive fibrosis and, o 


from pulmonary heart disease due to vascula 
obliteration and emphysema caused by massiv 
fibrosis. It oan therefore be said that indireotl 
tuberculosis cantributes greatly to the morbidity am 
mortality of coal-workers. 

Bimple pneumoconiosis, however, is very rarely 
fatal but can contribute to disability in men over th» 
age of fifty. To establish the affect of simple pneumo 
coniogis on coal-workers, the pathological finding 
in the 1,000 cases were correlated with thi 
disability during life. 20 cases were found in whict 
dyspnea could be attributed only to aimple pneumo 
coniosis, that im, after eliminating all o possible 
causes for dyspnea. This figure, however, under 
estimated the contribution of simple pneumooonioeii 
to disability because, to prove its effect, the 454 
ooal-workers with massive fibrosis had to be exoludec 
and many of these had the more severe grades om 
simple pneumoconiosis. Free silica is not agat 
as necessary for the devel b of the simple dust 
lesion of eoel-workers, which bears no pathological 


“resemblance to the classical giliootio nodule. A woman 


exposed for five years to the inhalation of carbom 
black, very highly purified form of carbon, developed 
lung lesions identical with those of simple pneumo- 
coniosis in coal-workers, thus supporting the con- 
clusion that the reaction to airborne coal dust ie 
non-specific. The development of the simple dust 
legion in men exposed to a dust, such as coal or 
hematite, containing little free silica, therefore 
depends on mechanical accumulation of sufficient 
dust irrespective of ita nature. (The precise structure 
of the simple dust lesion of coal-workers was then 

by means of a film prepared from 
serial sections.) This lesion is in effect & fairly wide 
cylinder of vesicular tissue consolidated by dust and 
a little fibrous tissue, disposed around respiratory 
bronchioles, which are often dilated to produce the 
change known as focal emphysema. The mechanics 
of focal emphysema are interpreted on the basis of 
imbalance between the forces of inspiration and 
expiration, in which atrophy of bronchiolar smooth 
musole appears to be the main factor. ‘Dyspnea due 
to simple pneumoconiosis in coal-workers can there- 
fore be attributed to rigidity of important segmenta 
of the bronchiolar tree and to the development of 
focal emphysema, which may be regarded as in- 
creasing the dead space of the lung, an effect likely 
to be greater as the emphysema becomes more severe. 

Reference was aleo made by Prof. Dr. 
Heppleston to the pathological features of the recently 
recognized ‘rheumatoid’ nodules in the lungs of ooal- 
workers with rhettmatoid arthritis. These nodules 
have to be distinguished from foci of complicated 
pneumoconiosis. It was suggested that coal-workers 
with rheumatoid arthritis react abnormally to the 
collagen produced in infective pneumoconiosis, and 
the non iflo inflammatory reaction, which may 
occur in the abeence of tubercle bacilli, is believed to 
be the ‘rheumatoid’ camponent of these peculiar 
nodules. 

Mr. 8. Smith (Factory Department, Ministry of 
Labour and National Service) deelb with protection 
against the risk of inhalation of industrial dust. 
Whereas the almost instinctive reaction to the 
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xistence of & dust haxard is to think of providing 
espirators, or local exhaust ventilation, these 
4ethods are wrong as first thoughts. The funda- 
nental method, which has been used with success in 
aany processes, such as bedding of pottery, grinding 
nd ‘sand-blasting’, is to substitute a harmless dust 
or the dangerous one. Where this is not possible, 
ho dangerous process ought to be totally enclosed : 
haoa sha soe stricta. Hilgetration of the Ruooeet 
hat can be achieved in this way is the control of 
adioactive dusts in the Atomic Energy Research 
tetablishmente. But complete enclosure, although 
„ften possible, is not always expedient. In such cases, 

onam total canlecued an Qa. Gomi koal be 
*btained, and suction applied to the inside of the 
abinet, so that the enclosure is sealed, as far as dust 
3 concerned, by a dust-proof wall of moving air. To 
ve effective, the air ought to be moving into the 
abinet ab about 150 linear feet per minute. This 
wrangement is none other than the common fume 
sapboard, which is to be found in every chemical 
aboratory ; ‘industrial’ fume cupboards have been 
wild around such planb as ‘barrels’ in foundries, 
wheatos blending benches, asbestos stook heaps, 


mam melting furnaces, and lummiring benches. Of © 


‘uree, moet of the fume cupboards in industry are 
10b the fragile glass structures commonly found in 
aboratories ; those that enclose heavy plant have to 
» of steel, bub the principle governing their use is 
he same. Obviously, very large machines can be 
yrotected in this way for very small running-costa. 
When the degree of enclosure that can be achieved 
3 small, very large air-flows are necessary to give 
ven moderate control of the dust; this 

fume cupboard’ is the familiar local exhaust hood. It 
3 often unsatisfactory for such reasons as its high 
unning-costs, the poor cantrol of dust that it some- 
imes gives, and the fact that, if the machinery works 
it high it Is usually defeated; an example of 
his is recent discovery by foundry research 
wsociations, in conjunction with the Factory Depart- 
nent of the Ministry of Labour and National Service, 
hat the hood of the-orthodox pedestal grinder 
where good enclosure and high air flows are common) 
3 ineffective because the dust moves under the 
afluence of the wheel rather than of the air flow. 
In the past, wetting has been relied upon to prevent 
he emismon of dust. It has been found that this is 
aocessful only if gentle forces are at work, as in the 


tirring of a alurry ; with violent forces, as in grinding, 
is not 


If none of these methods is completely effective, 
ne is thrown on to the last resort—personal pro- 
ection of each person at risk by the provision of 
sepirators. The performance of dust respirators is 
Mie input British Standard 2577, and many in 
to be able to pass its testa, 
Relan ds planed, marneümes, 6n the ution of 
; dust cloud to a safe concentration by general 
‘entilation. Experience has shown this to be quite 
rrong. 
A protective scheme is usually built on the basis 
f samples having shown the existence of dangerous 
onditions; therefore, it is neceasary to consider 
isthods of sampling. Research has shown that, for 
eneral purposes, only the thermal precipitator and 
beolute methods, such as sedimentation, are reliable. 
Iven with these, statistical sampling errors occur ; 
nd others appear in the evaluation of the sample, in 
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the form of counting errors, and errors due to having 


‘to allot a given particle to one of a finite number of 


size groupe, instead of being able to give the size 
distribution in a sample as a continuous function. 
Therefore, to express resulta to three, and sometimes 
four, signifloant figures, aa is common in the literature, 
is patently abeurd; and the existing tables „of 
‘maximum allowable concentrations’ (which 

results to three significant figures) are of little 

All workers in'this fleld work to two numerical values 
for each material, whether they realize it or nob; the 
lower is the upper limit of concentrations that they 
know to be safe, and the upper is the lower limit of 
those that they know to The gap 
between the two limita is always wide, because there 
is a lack of fundamental information about which 


parameters make a dust and about 
the finer details of * mechanism whereby the dust 
causes its damage to the lung. The gap can become 


narrower as more fundamental OAU a dis- 
covered. 

Dr. R. 8. F. Schilling (Department of tional 
Health, University of Manchester) the 
results of a recent investigation of byseinosis among 
Lancashire cotton workers. He gave a brief review 


byssinosis as an industrial disease has been doubted. 
Another masking feature is the high incidence of 
chronic respiratory disease in the general population 
of the cotton towns of Lancashire. However, by 
using & modified Gaenaler & to measure the 
volume of air expelled during the first 0-75 sec. of a 
forced expiration, the ‘maximum voluntary ventila- 
puli ee eS ue ur c a Mone 
degree of disability by byssinosis. A survey 
made m the Oldham area against controls from two 
engineering factories disclosed that 60 per cent of all 
persons at risk were suffering from the disease. In 
the worst cases, the maximum voluntary ventilation 
was only 60 litres/min., whereas that for controls of 
the same age was more than 100 litres/min. Out of 
190 men between forty and sixty years of age working 
in card and blow rooms, some 36 were seriously dis- 
abled by byssinosis. The disease principally occurred 
in card rooms, and its ence was inversely 
related to the distance of the workers from the 
carding engines. Byssinosis presents a number of 
probleme. Is ib due to a specific allergen ? What is 
the origin of the causative agent ? Is it in the cotton, 
or the trash, or in the concomitant moulds or bac- 
teria? No maximum allowable concentration of 
cotton dust is known, or has been 

Dr. Op. Suiherland reviewed the position Ni 
the point of view of national insurance in Britain. 
He remarked that simple pneumoconiosis among coal 
miners is quite unimportant; and that statistics 
show that miners’ wives suffer from heart disease 
almost to the same extent as their husbands, In 
reply, Dr. Heppleston emphasized that the clinico- 
pathological correlation indicates that simple pneu- 
moconiosis can cause disability, but the figures give 
no indication of y. Furthermore, the occur- 
rence among miners’ wives of a high mortality from 
heart disease and pulmonary tuberculosis does not 
adversely affect the arguments relating to the nature 
of dust disease in the coal-workers themselves. 
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Dr. B. Klinge queried the apparently different 
descriptions, of the mechaniam of deposition of dust 
in the lung as given by the different speakers, and 
wondered why Dr. Schilling had suggested no 
mechaniam to explain how ootton dust attacked the 
lung. He regretted that Mr. Smith had limited the 
scope of his discourse to factories, since the princi 
he enunciated were plainy relevant to other 
problems, such as atmospheric pollution. Dr. Wright 
and Dr. Heppleston explained that the difference 
between the mechanisms they had described was only 
apparent, and was due to the fact that the latter had 
dealt with phenomena in the depths of the lung, 
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whereas the former had not so limited himself. TD 
Schilling said that he had not given the io» 
requested, because none is known. Mr. replie 
thas ake cahit cl dat was vo ul S DILE 
to limit his examples to those of which he had hg 
substantial first-hand 
Mr. B. W. A. Cratchlow remarked that tho alide o 
& carding engine showed an obsolete exhaust. Dz 
end sald this showed the dust 
nature of work, but a much improved exhaus 
has been developed by the Shirley Institute, which 
with the t, is paying particula 
attention to methods of dust control in card roome 
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UTILIZATIQN AND EVALUATION OF GRASSLAND 


HE first seasion of Section M (Agriculture) at 
the meeting in Bristol of the British Association 
was devoted to a diadussion of the utilization and 
evaluation of grasland. The session wes opened by 
Mr. R. A. Hamilton, who said that increases in world 
po tion will call for increased output by agri- 
. As standards of living improve, there is a 
tendency for people to eat less tillage crops and more 
meat and dairy This will put an ever- 
strain on the supply of basic food nutrients, 
Bacadne ths affisierióy of conversion of plant foods to 
RM ae a e With &bout two-thirds of 
the agricultural land of the world under grass, ib is 
vital that there should be efficient utilization, 
especially as grass that is well can uce 
greater yields of nutrients for livestock than almost 
any other crop and the cost of grass nutrients is low. 
hs anta of ure haa boan Gaated to uae 
recent British conditions, £11-14 per ton of utilized 
starch-equivalent, or £17 when preserved as 
and £20 as hay. By the same estimate, grazed 
costs £17, osts £28, artificially dried grass £40, and 
dairy cubes £54 per ton of starch-equivalent. 
Where & variety of stock is consuming the grass 
and where other foods are sometimes given, it is 
difficult to measure the output of the grasaland. The 
food of the stock may, however, be 
estimated on the basis of their size and production 
together with the value of any other foods, and the 
contribution of the grass may then be determined 
by difference. This method has many shortcomings, 
cee xu OU eek Ges OMS 
useful at available, and by its means a 
working party ipid. Organization for 
ai Qoo Oo-operation recently estimated that the 
yield of starch-equivalent per acre from 
in various countries was: N 
26.2 owt. ; Denmark, 22-3 cwt.; Belgium, 20-0 owt. ; 
Norway, 19-0 owt.; West Germany, 17-2 owt.; Great 
Britain, 16-7 owt., and Franoe, 11-1 cwt. The low 
value for Great Britain may be partly due to an over- 
estimate of the value of the large amounts of con- 
centrates used. Surveys show that, with good 
management, yields of 80 or even 40 owt. can be 
obtained in Britain; few arable crops will produce 
values of this arder. It has, however, been estimated 
that even in New Zealand, with ite ideal climate and 
cud graseland dairy industry, utilization 
is still only 50 per cent of the potential. 
oe sear A will bo aird sath cheats 
system of management which includes the longest 
possible grazing season and an efficient system of 


storing all grass produced in excess of immediat 


production and th 
requirements of dairy cattle is leas close than for fa: 
lambs, but grass in some form nevertheless ide» 
for the full needs of most dairy herds. con 
ire amy New Zealand can provide lamb and buttex 

ower costs than any other country in the world 

In Britain the liquid milk market requires & mor 
even spread of milk production through the year 
yet the grazing season is considerably shorter than ir 
New Zeeland. Mr. Hamilton accordingly streased the 
need to lengthen the grazing season and to secur 
efficient grass storage for winter feeding. Methods of 
grass conservation are, therefore, of very greed 
importance in the British economy. With any oi 
the recognized methods there will be loses of 
nutrients, and it has been estimated that average 
losses of starch-equivalent are of the following order - 
artificially dried graas, 5 per cent ; silage, 22-35 pe» 
cent; hay, 40-45 cent. Theeo all some 
what on the and the efficiency witt 
which it is applied; clearly ab times the losses may 
be much higher. At present, hay and silage account 
for more than 05 per cant of all grass conserved in 
Britain and, of this fraction, 90 per oent is still in the 
form of hay. Silage- ig more suited to the 
British climate than hay- and Mr. Hamilton 
was of the opinion that we should be making It 
million tons of silage instead of the 24 million toni 
being made at present. 

Before & campletely eo eae 
utilization can be achieved, Mr. Hamilton concluded, 
there are many problems that have to be overoome 
Perhaps among the most important of these are the 
increased incidence of hypomagnessamia, bloat, in. 
fertility, various allergies and perasitism that hae 
followed more intenarve methods. Unless these 
problems are solved, it will not be possible for gras 
to play its important part in lowering the 
cost of uction of ruminant products. 

The question, raised by Mr. Hamilton, of the 
difficulty of measurement of the output of pastures 
has recently received conmderable attention. Three 
types of approach have now been tried, each with 
some success; they are based either on & measure- 
ment of the amount of grass removed from the field, 
the amount consumed by the cow, or of the production 
of the cow. Mr. O. Line (National! Institute for 
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Research in Dairying, Bhinfleld) talked about these 
techniques and described an experiment that has 
recently been carried out over three seasons at 
Shinfleld. A fleld was divided into twenty-four 
paddocks, each 20 yd. wide and 100 yd. long, and 
each paddock was sown down to a ley consisting of 
either perennial ryegrass, or meadow feecue or cocks- 
foot, each with white clover. During the experiment 
aae aene ee ee erri QU EUER 

twelve paddocks being tested at any one time. Ample 
grazing was allowed by strip-graxing with an electric 
fenoe; they received no other food. The primary 


fleld, the meadow fescue ley proved 

with ryegrass or oooksfoot, probably to a higher 
clover content and to superior palatability. Although 
this result cannot be taken as generally applicable, it 
18 interesting to find that similar comparative values 
were obtained when the resulta were expressed as 
graxing days obtained or milk yield per acre. Mr. 
Lane felt that, because of ita simplicity, measurement 
in graxing days per acre has the greater application 
for experiments of this type. 

In view of Mr. Hamilton’s insistence on the need 
for increased silage production, it was logical to con- 
elude the with a consideration of the 
nutritive value of silage. In dealing with this ques- 
tion, Dr. O. O. Balch (Shinfleld) emphasized that, of 
the 2} million tons of silage now made annually m 
Britam, & considerable proportion is given to cattle 
and that to & large extent ite value to the farmer is 
measured by its use for milk production and the 
it can play in dairy farming systems. Good ellage 
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can be made only from good herbage, but good 
herbage can be satisfactorily ensiled by a variety of 
methods. With all methods of ensiling there will be 
losses of nutrients due to fermentation and seepage 
of substances in solution. Together these io 
e ak aa pe oe Meth 

such as sodium metabi 
will uce the losses due to fermentation, and wilting 
of the crop before ensiling will reduce both losses. 
In a pilot experiment at Shinfield, the loes of 
carbohydrate was halved by the 
use of metabisulphite ; but unfortunately wilting and 
the metabigul method do not appear to be 
always compatible. 

Provided the method of ensiling is efficient and 
does not lead to the development of high tempera- 
tures, the digestibility of the finished silage will not 
differ very markedly from that of the crop; any 
changes are usually towards & lowered digestibility 
resulting from the loes of readily soluble constituents. 
Excessive heating lowers the digestibility of the pro- 
tem. Thus silages of similar nutritive value can be 
made by different methods, and the choice of method: 
dae aS OS Re aR 

used on & particular farm. ong- 

advisory workers there is an urgent need for a simple 
means of relating the nutritive value of silage to ite 
gross chemical composition. The evidence available 

BU reer that the crude fibre content 


Ru) DONE AD bee satisfactory guide for practical 


othe im and con- 


Pen given by the 
short discussion, was the efficiency of 
maltese oe EAEN A E E 
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ATOMIC ENERGY 


BIOLOGY AND MEDICAL SESSIONS AT GENEVA 


" By Da L. F. LAMERTON 
Physics Depertment, Institute of Cancer Research, Royal Cancer Hospital, London, S.W.3 


HE sessions of the Geneva Conference on the 
Peaceful Uses of Atomio Energy devoted to 
applications in biology and medicine were of a rather 
different nature from the others. In the first place, 
the fleld was wider, covering & large number of 
and secondly, sinoe relatively little 
material in the subject had been classified, there 
could be none of the disclosures of information which 
added so much to the signifioance of the other 
sessions. The success of the biological and medical 
side of the Conference had therefore to be judged by 
the extent to which a real un ing could be 
established between the workers attending from the 
various parts of the world. That this was achieved 
reflects great credit on the various governments and 
individual delegates, not only for the quality of the 
material presented, but also because there was no 
attempt to make political issues out of any of the 
subjects under discussion. 

For the seasions assigned to biology and medicine, 
nearly three hundred papers were submitted by 
twenty-four governments. About a hundred and 
fifty of these papers were submitted by the United 
States of Americe, covering a very wide range of 


topics, and including both reviews and reporte of 
special investigations. The United Kingdom sub- 
mitted twenty-one pers, the majority being in the 
nature of reviews. U.8.8.R. submitted eighteen 
pepers, mainly reviews of work carried out by Soviet 
investigators, and therefore of special interest to 
Western workers, for whom ooverage of Soviet 
scientific journals is very incomplete. 

In the time allo it was poasible to plan for oral 
presentation only about one-third of the papers sub- 
mitted (101 papers from nineteen countries and three 
specialized agencies of the United Nations), and even 
80 the length of time allowed for tation and for 
discussion was much lees than ideal for a scientific 


The main subject headings were as follows: 
‘Radioactive Isotopes ‘and Nuclear Radiations in 
Medicine" (therapy, one session ; diagnoms and 
studies of disease, two acesions); “Biological Effects 
of Radiation” (modea of radiation injury and radiation 
hazards, one session; mechanisms of radiation 
injury, protection and recovery, one session. ; otic 
effecta—human implications, half session); ‘ io- 
active Isotopes and Ionizing Radiations in Agri- 


ymiology and Biochemistry” (animal physiology 
and plant biochemistry, one session ; bio- 
chemistry, one session); “Safety Standards and 
Health Aspects of Large-scale Use of Atomic Energy" 
(radiation safety recommendations and control, 
hazards related to uranium mining, one session ; 
~ hazards related to reactions and chemical processing, 
ecological probleme related to reaction operation, 
One seasion). 

In addition to these sessions, biological and medical 
subjects were included in the plenary sessions of the 
Conference, and certain of the evening lectures were 
devoted to biological topics. 


In a short review it is clearly not possible to sum- 
marire each of the seasions, but only to give general 
impressions. One of the strongest impressions was of 
the progreas being made in agriculture by radioactive 
tracer studies. very interesting contributions 
came from the U.8.8.R., where there has been a large 
brand t into the study of the efficiency of fertilizers, 

as into more basic problems of translocation 
of materiis in planta The work reported indicated 
real practical advantage gained from these studies, 
and corresponded well with work from the 
United States, the United Kingdom and other 
countries. This certainly representa a field of study 
where international collaboration can develop, with 
considerable mutual advantage. Much effort has 
also been put into studies of the method of crop 
improvement by the use of radiation-induoed genetic 

as shown in rta from Sweden, Norway 

United States of America. 

ait ion Ge to Ihe Bs ae 
radioactive materials and nuclear energy, a number 
of different aspects of the subject were discussed; 
but progress was not so obvious as, for example, in 
the papers dealmg with agricultural ap ace 
Radioactive isotopes have now an estab 


in redii qucd ee eee A 
mitted showed that they are bei used in an in- 
creasing number of centres out the world ; 


but any spectacular advance must depend on finding 
means for a high degree of localization of the isotope 
in the desired tissue. Papers from Switzerland and 
France described recent clinical experience with 
particulate radioactive materials which permit, in 
certain sites and with oertain limitations, a local- 
ization of irradiation. Except for radioactive iodine 
in the thyroid gland the problem of a high degree 
of localization by metabolic processes remains 
unsolved, although a paper from the United States, 
reporting reliminary studies on the labellmg 
of antibodies, in, cndloated a voesibla approach. Another 
paper from the United States was read on prelimmary 
clinical experience with brain tumours using neutron- 
capture therapy, & technique that may prove to have 
more general technical applications. 

The fundamental advances that radioactive iso- 
topes have made poasible in biochemistry and 
physiology were described in the seasions dealing 
with ‘diagnosis and studies of disease as well as in 
Sica ate a ial Se concerned with general 
physiolo and biochemistry. Many topics were 
Se From the direct clinical point of view 
there was much interest in the work reported from 
the United States on the use of radioactive iron in 
the study of various types of anmwmia, and aleo in the 
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United Kingdom’s contributions on absorption 
studies of vitamm B,, labelled with radioactive 
cobalt. From Indie there was a report on &utoradio- 
graphio methods being used to study the action of 
veru drogë i leprory trpaiment, 

The mechanism of photosynthesis was the subject 
of papers from both the U.S.S.R. and the United 
States of America, and nucleic acid studies.from the 
United States of America and the United Kmgdom. 
Papers frém the United States and from Brazil dealt 
with the application of radioactive materials‘in public 
health problems. Much important information has 
already been gained on the habita of insect 
tions, such as range of flight, and the discussion follow- 
ing these papers demonstrated the wide application 
that these techniques could have in the future. 

A number of countries contributed pa to the 
subject of the effects of radiation radiation 
hazards. The Soviet workers put a great deal of 
em is on the neurological changes roduoed by 
radiation. They regard these 
Gratien pierce ae me o aes eid 
have considered them in setting up their radiation 
protection regulations. Difficulties of , in 
spite of & very adequate simultaneous ion 
gervioe, prevented a full discuseion on some of theee 
matters during the meeting, but informal contacts 
were made which ib is hoped will continue. 

In spite of some apparent difference in approach, 
it was encouraging to find that the maximum per- 
missible dose recommendations of the U.S.S.R. are 
similar to those set out by the International Oom- 
ence was the of time over which the 
can be integrated. Whereas the Internati Com- 
mittee recommends 0-3 rem per week as the maximum 
permissible dose, the U.S.S.R. take a value of 0-05 
rem per day. Alth there are other differences in 
the approach of the U.8.8.R. and the International 
Committee on Radiological Protection on the pro- 
tection of radiological workers, the general basis is 
remarkably similar.’ 

Two pepers were read, in the plenary sessions, 
concerned directly with the effects on humans of 
large over-expoeure arising in reactor accidents. 
Fram the United States & report was given on four 
exposed workers, the greatest dose received being 
about 190 r., mainly gamma radiation, and from the 
U.8.8.R., Wüxe Gao cela aeo Ed io has. 
received 800 r. and 450 r., respectively. Very full 
clinical reporta were presented, None of the accidents 
proved fatal, tho the U.B.8.R. workers became 
seriously il., The number of cases of known human 
exposure to radiation, without other forms of injury, 
and with olmical data, is so small that 
reports of such cases are of extreme value. 

It was natural that there should be a great deal 
of mterest in the problems of the genetic effecta of 
radiation. On this subject three pepers were read, 
two from the United States and one fram the United 
Kingdom. Sri s of large p a 
on experimental radiation- mutations, 
paucity of knowledge, M oe Coes ae 
and in particular human population genetics is oon- 
cerned, ia very evident. There is need for a wider 
field of research, and one that will include studies of 
the genetics of human populations in various local- 
ities where the natural radiation background is 
abnormal. This again is an international problem, 
where co-operation through one of the international 
agencies could be of the greatest value. 
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In the seasions devoted to the health aspecte of the 
Narge-acale use of atomio energy, tb was demonstrated 
khat in atomio energy installations the plant per- 
sonnel need suffer no serious exposure to radiation. 
In normal operating conditions - oan be 
Kept down to a small fraction of the maximum 

le limit, and even in the case of reactor 
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A problem of groatar conocen is that of the possible 
epread of radioactive materials over wide regions, so 
See ea cae 

The problem is not yet of & magnitude to constitute 
serious hazard; but it is important that there be 
available aa poan su poesis bario data on, thé uptake 
of various radioactive substances in plant, fish and 
animal forms. Over the past few years much informa- 
tion has been obtained in the United States, but not 
all has been readily available. 
ted in a series of in the last seasion of 
the biological and cal meetings, which will 
provide most valuable reference material. 


It was, however, 


OBITUARY 


Prof. Wilfred Smith 
Woren Surra, John Rankin professor of geo- 
graphy in the University of Liverpool, died suddenly 


while preparing to attend a university function on 


September 27 at the age of fifty-two. Prof. Smith 
had been closely associated with the University of 


lecturer, senior lecturer, of geography, and 
cinco 1688 Dean af tho’ Heoulty of Atte 

Wilfred Smith belonged to that band 

of studente that gathered around the late Prof. P. M. 

Roxby, the first of the John Rankin chair ab 

The impress of the great teacher was 

clearly seen in everything Smith wrote about and 
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lectured He began his life-long interest in the 
location of industry with an important study of the 
iron and coal resources of China—a country in which 
Roxby had developed a special interest. In later 
years, and more particularly in view of the disturbed 
conditions in the Far East, Prof: Smith concentrated 
his attention on the homeland, and in 1949 there 
appeared the standard work on the location of 
industry in Britain under the title of '"The Economic 


deogro lu see cali This work well ilus- 
e author's technique. It shows him to be a 
oed lone eid worker with a passion 


for fact and; particularly, for pattern in fact. His 
references were always abundant and exact, and his 
writing precise and direct. This work makes, in fact, 


8 Dew to economio geography in the Roxby 
tradition—the industrial seen as an expres- 
sion of historical as well as of factors. 


of his studente more and more towards the economia 


geography of Merseyside, and the visit of the British 
Association to Liverpool in 1953 provided the 


M epee Ki ed Area utar e ae re 
of Merseyside”, edited by Prof. Smith and to whi 
he himself made a moet valuable contribution. 
He was one of those modest men who gave prac- 

tically all his time to academic work ; seldom 
rested. When not engaged in research, he was busy 
as an administrator, or actively engaged in teaching. 
At the time of his death he was ident of the 
Institute of British Geographers, which now includes 
within its membership i all teachers of 
geography in the British universities. In spite of 
physical handicaps he succeeded in travelling widely, 

ly in western and southern Europe. He 
will be greatly missed by his profeasional colleagues 
in every university, for he never spared himself in 

the interesta of his subject; and in par- 
ticular by his own university, to which he was deeply 
devoted and to which he had given a lifetime’s 
distinguished service in so many capacities. 

E. G. Bows 


NEWS and VIEWS 


Embryology at the Carn regie Institution of Wash- 
ington : Dr. G. Corner, For.Mem.R.S. 


Dz. QGroran W. Corxnme will retire on January 1 
from his post as director of the Department of Embry- 
ology of the io Institution of Washington 
and will be su by Prof. J. D. Ebert, professor 
of a o y, Indiana University, B 

Oorner was elected this year a fi 
member of the Royal Society, and a note was 
lished then on his work and activities (Nature, 


May 14, p. 838). - 
Prof. J. D. Ebert 


Pror. Jamas D. e 
four, in 1042 from W 
Jefferson College, Washington, Penn., and Pies 
nearly four years on active duty as an officer in the 
United States Naval Reserve. During 1940-50 he 
held an Adam T. Bruce fellowship in biology at 
Johns Hopkina University, gaining his Ph.D. degree, 


Logie aapdlel n ete page at the 
setts Institute of Technology, in 1951 


jomed the Department of Zoology of Indiana 


University, to set up & programme of research and 
advanced teaching im tal “embryology. 
Prof. Ebert’s research work been directed toward 
an understanding of the mechanism of synthesis and 
interaction of tissue-specific proteins in development. 
He has em loyed the techniques of immunochamiatry 
to throw on the processes involved in the 
formation and localization of the contractile proteins, 
actin and myosin, in the developing heart, and 
recently ho hea made an analysis of the metabolism 
of the heart-forming regions of the early embryo, 
paying special attention to the mitochondria and 
is. Since 1952 he has com- 
posta tesresn methods of experimental embryo- 
ogy—transplantation, organ culture, etc.—with 
reote techniques in an investigation of the 
growth-regulating mechanisms of the chick embryo, 
and theee experiments suggest that, at the outset, 
growing organs can utilize specific macromolecules 
rapier building bloke. The Debertesces of fius. 
blocks. ee ee 

SE of the Inetitution of W: 


situated in Baltimore, Maryland, and is well known 


A 
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for ita investigations of the morphology of the human 
n Mua UE DEUS Mh. 
reproductive system, the morphological research 
being centred on the Department’s superb collection 
of human embryos. Under Prof. Moesiae 
it ia expected that workers in the 

poy e a cen tube Doi e MEO cs 
mechanisms of differentiation, growth and morpho- 
genesis of the early embryo, using the technical 
advances in such flelds as immunochemistry, protein 
poem eA And vHUIDES to Unk up pur now: 
edge of reactions at the cell group and tissue level 
with the reactions of speciflo molecules. 


Hunsaker Chair of Aeronautical Engineering at 
the Massachusetts Institute of Technology: 
Prof. W. R. Hawthorne 


Pror. W. R. HAwrHORNH, Hopkinson and Imperial 
Chemical Industries, Ltd, DE of applied 
thermodynamics in the Department of Engineering, 
University of Oambridge, is at present on leave of 
absence at the Massachusetts Institute of Technology 
and has been appointed for the current academic 
year to a new chair at the Institute, the Jerome 
Olarke Hunsaker chair of aeronautical 
Prof. Hawthorne’s princi es ee AE 
of aircraft propulsion advanced fluid mechanica, 
and at the Institute he will divide his lecturing 
between the Departments of Mechanical and Aero- 
nautical ing. During his tenure he will 
deliver the Minta Martin Aeronautical Lecture. The 
Hunsaker chair was established last year in honour 
of Prof. J. O. Hunsaker, founder and for many years 
head of the Aeronautical Engineering Department at 
the Institute and a leading figure in American 
aviation. He retired in 1052 but is still closely 
associated with the Institute. The founding of the 
chair has been largely due to Major Lester D. 
Gardner, of New York, an alumnus of the Institute 
and one of the founders of the Institute of the 
Aeronautical Sciences; more than 860,000 dollars 
has been raised, and it is hoped to increase this 
eventually to 500,000 dollars. 


L. G. Groves Memorial Prizes and Award of the 
~ Air Ministry . 


Two L. G. Groves Memorial Prizes and an Award 
are made annually by the Air Mini from a fund 
established in 1946 by Major and Mrs. Keith Groves 
in memory of their son, t Louis Grimble 
Groves, R.A.F.V.R., a meteorological observer who 
lost his life on a weather flight in 1945. pne 
this year are as follows: Prise for Airoraft Safety, to 
Squadron-Leader J. Harvey (technical staff, Head- 
quarters, Fighter Oommand) for designing an altera- 
tion to the fuel system of the Meteor night-fighter, 
which provides the aircraft with automatic operation 
of the fuel system from all tanks, in place of the 
original arrangement of individual tank selection by 
the pilot, and thereby m enhanoces ita safety ; 
Prise for Meteorology, to Dr. F. J. Scrase (principal 
scientific officer and ee ‘of the Instrument 
Development Division of the Meteorological Office) 
for his research on turbulence in the upper atmo- 
sphere and theoretical investigation of the errors, due 
to radiation and lag, of radiosondes, studies which 
are closely related to practical problems of aviation 
and air. navigation, end flee for his work as president 
of @ sub-commiasion of the World Meteorological 
Organization responsible for the new ‘Guide to Inter- 
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national Meteorological Instrument Practice" ; Awar 
for Meteorological Observers, to Flight-Lieutenant J 
Formby (of Short Bros, and Harland, Ltd.), for hi 
work since September 1952 in carrying out meteor 
ological ascents under contract with the Air Mini 
amounting to more than 450 flights in Spitfire aircraf: 
from the R.A.F. Station, Woodvale, Lanoca, anc 
involving exceptional ability both as a pilot and as 
a meteorological observer. 


Central Advisory Water Committee 


Marras of the Central Advisory Water Oom. 
mittee, appointed by the Minister of Housing ane 
Local Government, are being resumed, and the first 
will be held on October 31. The Minister, Mr. Duncar 
Sandys, is chairman of the Committee, and the vice 
chairman is the Parliamentary Secretary, Mr. 
William Deedes. The Committee was first set up in 
1946, under the Water Act, 1945, and has iasued e 
series of reports on river pollution, water softening, 

theri ds and land i . Ite sittings 
Wero ai derum 1952, and rta revival has neces- 
sitated appointment of new members, the terme 
of appointment of the previous members having 
lapsed. The members are: Sir David Brunt, secre- 
tary and vice-president, Royal Society; Mr. John 
Oockram, chairman, Water Oompanies Association ; 
Lieut.-Ool. J. Godman, chairman, Severn River 
Board; Coun. A. Gorman, charman, Metropolitan 
Water "Board ; Bir Arthur Heneage, president, River 
Board Association and chairman of the Lincolnshire 
Branch, Country Landowners Association; Dr. N. R. 
Hood, director, British P& and Board Industry 
Research Association; Mr. H. E. Hopthrow, assistant 

secretary, Imperial Chemical Industries, Ltd.; Bir 
Regmald Kerr, chairman and general manager, 
British Transport Waterways; Prof. W. B. R. King, 
sometime profeasor of geology, University of Cam- 
bridge; Mr. W. O. Knill, vice-president, Association 
of Waterworks Officers; Mr. O. E. Lucette, manager 
and secretary, Manchester Ship Canal Co.; Mr. 
A. G- MoLellan, i and general manager, 
Sunderland and So Shields Water Co.; Canon 
W. Marsden, chairman, Public Health Committee, 
Rural District Councils ‘Aisbointion: ; Mr. G. 8. Mason, 
chairman, Pollution Prevention Committee, River 
Boards Association; Mr. W. A. Muddell, chairman, 
Trent River Board; Prof. J. Proudman, sometime 

fessor of oceanography, University of Liverpool ; 

Ford De Ramsay, president, Association of Drainage 
Authorities ; Mr. J. H. T. Stilgoe, engineer, Liverpool 
Water Undertaking ; Mr. A. Titherley, director, 
Mid-Kent Water Oo.; Ald. J. R. Wardell, past 
president, Britiah Waterworks Association; Mrs. 
Charles Williams, chairman, Public Health Com- 
mittee, Cornwall County Council; Mr. Harold 
Woolley, vice-president, National Farmers Union; 
Ald. R. O. Yates, president, British Waterworks 
Association ; Secretary, Mim M. E. Petzache, Ministry 
of Housing and Local Government; Asststani 
Secretary, Mr. G. D. Vaughan, Ministry of Housing 
&nd Local Government. - 


Photobiology Group : Inaugural Meeting 


Tus inaugural meeting of the Photobiology Group 
was held in Bedford College, London, on October 3, 
and about sewenty members participated. A series 
of review papers was presented on different, aspects 
of the biological &ction of hght. Dr. E. J. Bowen 
(Oxford) opened the meeting with an account of work 
on triplet statea in excited molecules, in which he 
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lemonstrated some colourful experiments showing 
Muorescance and phosphorescence in solids, and 
«nergy transfer in solid mixtures; the possible 
mportance of such phenomena in biology was dis- 
sumed. Dr. R. Hill (Oambridge) followed with an 
xccount of recent work on pho i He 
oointed out the sequence of biochemical processes in 
the breakdown and synthems of carbohydrates, 
nvolving phosphorylated intermediates and adenosine 
xiphoep . His comparison of the structure and 

pertis of chloroplasts and mitochondria led to 
resting discussion of the possible influence of 
physical structure on the chemical processes which 
these te. During the afternoon session Dr. 
W. A. H. Rushton (Oambridge) gave a stimulating 
review of recent physiological work on visual pig- 
ments, including a recorded demonstration of the 
electrical response from the optio nerve of & frog on 
c of illumination, in contrast to the absence of 
PE E steady illumination. In the final paper, 
Teddington) gave an account of methods used for 
the absolute standardization of light meters. At the 
conclusion of the papers, a business meeting was held 
at which ib was sealed to establish the Photobiology 
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Group on & t basis; to hold two meetings 
of this kind & ; and to affiliate with the Comité 
International de Photobiologie. Further information 


about future activities can be obtained from Dr. 
E. M. F. Roe, Chester Beatty Research Institute, 
Fulham Road, London, 8.W.3. 


The Woodhull Lecture at the Royal Institution 


Tun late Miss Z. M. Woodhull, of Norton Park, 
near Tewkesbury, who was a life-member of the 
Royal Institution, Albemarle Street, London, gave 
praetical form to her interest in the improvement of 
racial qualities in future generations and her attach- 
ment to the Royal Institution by making a bequest 
to be used by the Institution for the furtherance of 
the study of eugenics. The managers of the Royal 
Institution, as a first step in carrying out Miss 
Woodhull’s wishes, have, after consultation with the 
trustees of her estate, arranged for lectures to be 
given from time to time on aspects of eugenics. The 
first Woodhull Lecture will be delivered at the Royal 
Institution at 6 p.m. on October 27 by Prof. J. B. 8. 
Haldane, on ‘The Prospecta for Eugenics”. He will 
discuss how the earlier eygenista were over-hopeful 
as to the possibilities of rapid racial improvement ; 
that the fact of mutation makes the permanent 
‘purification’ of a race impossible with our existing 
knowledge; how a large reduction in congenital 
abnormalities may eventually be achieved ; and the 
impact of atomic nuclear reactions upon the study 
of genetics. 


Recent Gifts to the University of Oxford 


Taa Univermty of Oxford has announced the 
receipt of gifts and grants amounting to £100,000 for 
a wide variety of purposes. The largest is £52,000 
from the Rockefeller Foundation towards the cost of 
providing resvarch laboratory facilities and equip- 
ment for the use of the regius professor of medicine 
at the Redcliffe Infirmary. Arthur Guinness, Son 
and Co., Ltd., is increasing to £4,000 a year the sum 
of £2,500 a year for seven years which they iously 
covenanted to pay for the three research fellowships 
in microbiological chemistry in the Department of 
Biochemistry. Other sums include 2,000 dollars from 
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the National Council to Combet Blindness, Inc., 
towards the terres apparatus for research at 
the Nuffield of Ophthalmology ; 10,000 
dollars from the International Bank for Reconstruc- 
tion and Development for a survey of Britiah experi- 
enoe in the of capital investment 
overseas, which is to be carried out at Nuffield 
College ; £4,850 from the Nuffield Foundation for 
research work in the Department of Human Anatomy ; 
£700 a year for moyen years from Major H. W. Hall 
to make possible the purchase of an optical spectro- 

h for use in the research laboratory for archmology 
End the hirtory of art; and £1,000 a year for seven 
years from the British Oxygen Oo., Ltd., for the 
continuation of low-temperature research in the 
Clarendon Laboratory. 


Preservation of the Sheld-Duck In Germany 


Iw the annual rt for 1954 of the International 
Committee for Bird Preservation (pp. 66; from the 
British Museum (Natural History), 1955; 2s. Gd. net) 
a noteworthy example is given of the help afforded 
to bird-lovers by one of the Armed Services. When 
Heligoland waa given up as & bombing range by the 
Royal Air Force in 1951, it was agreed with the 
Government of the German Federal Republic that 
the range should be transferred to the Grosse Knecht- 
sand in the mouth of the Elbe. As a result, large 
numbers of sheld-duck were being destroyed, and 
there was & real possibility that the species would bo 
exterminated. The matter was referred to the 
Secretary of State for Air, who was informed that 
the sheld-duck use the sand-banks of Grosse Knecht- 
sand during their moulting season in July and 
August; the duck are flightless during this season, 
which is thus the season of danger. Almost immedi- 
ately the Secretary of State announced that “new 
arrangements will be made for the use of the range 
during the next moulting season. Only practice 
bombs will be dropped containing only & small charge 
to set off a amoke marker, which will mean that 
there will be no blast effect. The Royal Air Force 
will co-operate with ornithologists under arrange- 
ments to be made with the British Section of the 


International Committee, to inspect the range before 


and after bombing has taken place to establish its 
effect on the Sheld-Duck. By these measures there is 
every hope that in the future the species will be able 
to moult without being seriously molested”. 


Protection from Radloactive Isotopes 

Tum increased applications of radium sources and 
the change in the maximum permissible dose have 
necessitated a revision of the radium protection code 
given in Handbook 23 of the United States National 
Bureau of Standards. Furthermore, the nuclear 
reactor has made available other high-energy, 
relatively long-lived, gamma-ray emittera—for ex- 
ample, oobalt-00 and omeium-137, which are now 
ing 1 use, The National Committeo 


‘Protection iations from Radium, 
Oobalt-60, and  Oesium-137", prepared by Sub- 
committees 9, which supersedes the previous Hand- 
book. The principles outlined, though 
referring specifically to the three sources, are also 
applicable to other gamma-ray emitters and should 
prove useful as & preliminary guide until these other 
emitters are given separate treatment. Industrial 
applications are not considered ; the medical appli- 
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cations discussed cover interstitial, intzacavitary and 
surface treatments, and teletherapy (that is, thera- 
peutic irradiation with collimated gamma-rays); and 
in the non-medical ications, specific consideration 
is given to the uses of sources in instrument oalibra- 
tion, research and civil defence exercises. Radiation 
hasards can be significantly reduced by the proper 
use of suitable facilities, and detaila of appropriate 
equipment for the safe handling, storage and trans- 
portation of the radioactive materials are given to- 
gether with emergency measures to be taken when 
accidents such as spilling oocur. The disposal of 
radioactive materials is not dealt with. The Hand- 
book concludes with several tables and graphs giving 
date from which a worker oan calculate, to suit his 


omar be Ot ne aed Dad. 


concrete, iron or lead for any 
one of the three sources. 


Courtaulds’ Sdentiflc and Educational Trust Fund: 
Postgraduate Research Scholarships for 1955 
THe Oourtaulds’ Scientific and Eduoational} Trust 

Fund has announced the award of 

graduate research scholarships for 1955. Scholar- 

abips in a branch of acience related to the textile, 
paa and allied industries (maximum of £400 
or one year only, but renewable for further periods) 
have been awarded to the folowing: J. D. Ooombee, 

University of Nottmgham; J. H. N. Hill, The 

Queen's University, Belfast (renewal); G. Holden, 

University of Manchester; G. R. Kotten-Kaye, 

Royal Oollege of Science, Imperial College of Science 

and Technology, London (renewal); F. Nyman, 

University of Cambridge; J. H. Oxley, University 

College, London (renewal); M. T. Pope, University 

of Oxford; P. R. Sewell, University of Birmi 

(renewal); R. R. Sheldon, University of Liverpool ; 

and T. O. Btening, King's Co , London (renewal). 

Postgraduate research scho ips in textile tech- 

nology, tenable far two years (£820 the first year and 

£360 the second) have been awarded to the following : 

O. B. 


to do their research at the University of Leeds, 
except Mr. Hardisty, who will work at the Man- 
chester Oollege of Technology. 


Mond Nickel Fellowships for 1955 


Tum Mond Nickel fellowships for 1955 have been 
awarded to the following for study in the fields 
indicated: D. H. Butler (P Bronze Oo., 
Ltd.), uction of copper and ite alloys, with 

i attention to foundry methods, in 
and in America; R. W. N. Dron (Rhoanglo Mine 
Services, Litd.), organization of research and its 
Telation to 
the United Kingdom and North America; W. F. 
Duncan (British Aluminium Oo., Ltd.), the design, 
layout and operation of continuous strip mills and, 
pa rad aed Mc ser aan pri ies and quality, 

Inbrication and cooling, and development of 
automatic controls; R. H. Hannaford (British Iron 
and Steel Research Association), organization and 
praotioe in the ferrous foundry industry in Europe 
and the United States, with particular reference to 
layout, mechanization and the application of 
ment techni ; R. J. Harbord (John Lysaght’s 
Scunthorpe Steelworks, Ltd.), the development of 
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continuous casting in the non-ferrous industry an: 
its application to the production of steel. 


Institute of Metal Finishing : Officers 


Orricmes of the Institute of Metal Finishing fo 
the geemion 1955-56 are as followa:  Presiden* 
R. A. F. Hammond; Immediate Pas Presideni 
Prof. J. W. Cuthberteon ; Vios-Presidents, Dr. 8. Q 
Clarke, Dr. T. P. Hoar, Dr. L. B. Hunt, R. W. Nicol 
H. Silman, A. Smart and A. W. Wallbank ; Honorar, 
Treasurer, F. L. James; Honorary Seoretary, Dr. 8 


Announcements 


Mn. W. STRATH, at present servmg as a Thire 
Secretary in H.M. , has been appointed e 
full-time member of the Atomic Energy Authority. 
Sir Rowland Smith, chairman of the Ford Moto: 
Co., and Mr. C. F. Kearton, a director of Courtaulds, 
Ltd., have been appointed part-time members. This 
brings the ip of the Authority up to the 
limit of ten, other than the chairman, laid down im 
the Atomic Energy Authority Act, 1954. Mr. Strath. 
will be largely concerned with the Authority’s 
relations with industry, with oversees atomic energy 
organizations and with rew material procurement. 

A oOoxrHRaNOH on “Cloud Physics’, arranged 
jointly by the Physical Society and the Royal 
Meteorological Society and organized by Prof. P. A. 
Sheppard, will be held in the Department of Meteor- 
ology, Imperial College of Science and Technology, 
Exhibition Road, London, 8.W.7, durmg January 
4—5. A number of leading workers in this field have 
been invited from the United States, Australia and 
the Continent of Europe. Further information can 
be obtained from the Physical Society, 1 Lowther 
Gardens, Prince Consort Road, London, &.W.7, 
marked for the attention of Miss E. Miles. 


Tum Worshipful Oompeny of Glass-Bellers of 
London is offering up to four echolarships in glass 
technology, tenable at the University of Sheffleld, 
which in suitable circumstances will be eligible for 
supplementation by the Ministry of Education to 
the full value of State scholarahips. The scholarships 
will be awarded by examination, for which candidates 
will take papers in chemistry, physice and pure 
mathematics (two as primary subjects and one as 
secondary subject) together with an English language 
paper. Hntry forms (to be completed by January 16) 

further information can be obtained from the 
i , University, Sheffleld 10; the examination 
begin at the University on April 9. 

Taa Naiionu nscaence Foundation, Washington, 
D.O., has inted the following three programme 
directora : . Helen 8. Hogg, on leave of absence 
from the University of Toronto gnd the David 
Dunlap Observatory, to be programme director for 
astronomy in the Division of Mathematical, Physical 
and i i Sciences; Dr. Vernon Bryson, 
until recently a geneticist at the Long Island Bio- 
logical Association, Cold Spring Harbor, New York, 
to be programme director for genetio“and develop- 
mental biology in the Division of Biological and 
Medical Sciences ; and Prof. Rogers MoVaugh, on leave 
of absence from the University of Michigan, where 
he is curator of phanerogams in the University 
Herbarium and professor of botany, td be e 
director for systematic biology in the Divisi of 
Biological and Medical Sciences. 


October 22, 1955 


No. 4486 


NATURE 


771 


i i ‘FLAMES AND COMBUSTION 


URING recent years the approach to combustion 

research has undergone a marked from 
the domain of chemistry towards that of the physical 
sciences: This swing has been closely associated with 
the changing aspect of engineering requirements. 
The upper limit of performance of the internal com- 
bustion engine is largely set by the maximum com- 
pression ratio that can be employed without the 
onset of knock. Accordingly, much of the research 
was directed towards a better understanding of 
oxidation reactions in stationary systems>—an essen- 
tially chemical problem. The advent of various types 
of jet and rocket engines, however, has emphasized 
the importance of heat and mass tranafer in reacting 
flow systema, of the fundamental mechanism of flame 

pegation, ani of the stability and structure of 
Paine fronts. It therefore seems appropriate that, at 
the meeting in Bristol this year of the British Agsocia- 
tion, & series of papers on flames and combustion was 
included in the programms of Section A (Physics). 

Dr. 8. Whitehead acted as chairman of the session. 
The four contributions were divided equally between 
academic and applied research. 

In general, flames can be subdivided into those 
which occur in the interface of the fuel and oxidant 
(diffusion flames), and those in which the flame front 
advances into a mixture of the reactanta (premixed 
flames). In the latter case, the flame advances ab a 
uniform velocity characteristic of the medium and 
can be stabilized on a burner by & suitable rate of 
oounter-flow ; in the former, the rate of Pee 
general-controlled by the rate of 
to the flow conditions, both types of 
either laminar or turbulent. : 

The first speaker, Dr. A. G. Gaydon (Imperial 
Oo of Soience and Technolo , London), dealt 
with flows in a paper “Tho Structure 
of Flames”. The mainly physical techniques avail- 
able for the study of stabilized flames, such as 
measurements of temperature, ionization and 
others, are most effective when applied to flames of 
simple geometrical shape. During recent years much 
progress has been made in the design of special 
burners and Dr. Gaydon gave & summary of the 
techniques now available for the stebilixation of 
two-dimensional flame fronts both of the diffusion 
and of the type. 

The processes of heat release in the flame can be 
Studied by the measurement of temperature dis- 
tribution, by sampling and subsequent analyses, and | 
by the study of emission and absorption spectra. 
The spectra, as well as indicating the preeenoe of 
some short-lived chemical ies, such as OH, O, 
OH and HOO, also give information about the energy 
distribution, and Dr. Gaydon discussed studies of 
effective translational, rotational, vibrational and 
electronic excitation temperatures. These are often 
quite abnormal in reaction sones, and similar 
anomalies are indicated by ionixation measurements. - 
Dr. Gaydon concluded his remarks by a brief sum- 
mary of the main deductions from such measure- 
menta, with reference to the general structure of 
flames. ~ 

The second speaker, Dr. F. J. Weinberg (Imperial 
Oollege of Science and Technology, London), dis- 
cussed '"Phe Study of Flames by Optical Means”. 
It may perhaps seem rather incongruous that, 


can be 


although combustion’ in one of its forme was prob- 
ably the first type of chemical reaction consciously 
to use by man, the fundamental mechanism 

NER Seite epee ee 
The reason for this lies not only in 


also due, to a large extent, to the extreme coon- 
ditions prevailing in combustion zones. Large tem- 
extremely small intervals of space and time give rise 
to exceedingly large gradients of and 
concentrations and to accelerations of the order of 
10* am./eec.-*. Since extrapolation of available 
ysical and chemical data to such extreme ocon- 
itions ia unreliable, it is desirable to confine all 
studies to actual flame in situ, and optical methods, 
that. is methods based on refractive index changes 
attendant upon combustion, constitute & most 
powerful tool in such studies. 

After a brief outline of the underlying theory, Dr. 
Weinberg discussed the methods available and illus- 
trated their use by-slidee. The luminous rane of a 
flame is not necessarily the moat important nor the 
most informative region, and flame records using 
éxtraneous light give a more relevant, and in some 
cases the only reliable, account of flame events. As 
occasion demands, an instantaneous record or an 
exposure of any extended duration oan be produced 
by photographic means, and can be used for visual- 
ization or for exact measurements. Dr. Weinberg 
concluded by showing -examples of a complete 
analysis of the relevant variables across a flame front, 
obtained by a mathematical analysis of the dis- 
tribution of deflaxions produced by the flame from 
an mitially parallel beam of light. 

The more ical of turbulent flames 
were by Dr. B. P. Mullins (National Gas 
Turbine Establishment) in a paper entitled ''Oom- 
bustion and the Gas Turbine”. Dr. Mullins stated 
that “. . . & new science, ‘Combustion’ has emerged 
in the past decade . . .". While it may per 
seem a little premature to reject so much of 
valuable earlier work, the new trend in approach, 
already referred to earlier in this article, has ocer- 
tainly become manifest during this period. Dr. 


such desirable requirements as high combustion 
efficiency and intensity, ease of ignition and wide 
range of stable burning, minimum fire risk and 
freedom from carbon formation, on fuel perties 
such ag calorific value, limits of faflammabllity 
point, viscosity and Mug ai is obviously 
manifold and complex. Dr. Mullins outlined much 
valuable work aiming at making such dependence 
of behaviour on initial variables understood and 
predictable. 

The last paper, by Prof. M. W. and Dr. C. 
Hulse (University of Bheffüeld) and read by Dr. 
Hulse, dealt with ‘The Part played by Luminous 
Radiation in Furnace Heat Transfer". Luminous 
radiation emanates largely from soot particles which 
are the product of insbmplete combustion in large 
turbulent diffusion flames. The paper dealt with 
parts of the work carried out by the International 
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"Flame Radiation Committee on experimental fur- sones. Oocasionall there may be a carrying-ovei 
naces at Ijmuiden in Holland and at Stockholm. peyondthe gone is tho downed dr as cocco 
Two types of trial are carried out. In ‘parformance last October when desert locusts appeared at several 
trials’ the effect of input variables on the distribution pointe in Britain. A film of locust swarms seen from 
of emissivity is investigated by radiation , the ground and the air was then shown.  . 
while in ‘combustion mechanism trials’ pro methods In the discussion, Dr. Rainey said that it seeme 
are used to determine distributions of the more that the locusta maintain contact with one another 
fundamental variables, such as suction pyrometer within the swarm by visual means. Their auditory 
temperature, fraction of combustion, Pitot veloci sensitivity is insufficient for this purpose. . The fact 
and soot oontent. Such experiments provide m that a swarm was once picked up by a ship’s radar 
valuable information on furnace heat transfer, and four hours after sunset cannot be cited as evidence 
correlations are already emerging of the for non-visual orientation, because the swarm was go 
dence of flame characteristics, such as flame large that there would not have been sufficient time 
temperatures and emissivities in various parta for it to have become dispersed. While there is a 


of the flame, on input variables such as nozzle degi poesibility that the locusts appearing in England 
atomizing agent, preheat temperatures and type were brought by a ship, this is unlikely because of 
quantity of fuel. the simultaneous at scattered points and 

Subsequent discussion reflected the diversity of the the precise ion with weather conditions. 


topics raised by the original contributions which may Large numbers of dead locusts were found at sea 

perhaps have seamed a little bewildering to the— up to the latitude of Lisbon on the same day. It 

uninitiated. Such diversity, however, enables the ig imposible for locusts to keep flying actively for 

newoomer to the fleld to form a balanced impression. the thirty hours or 80 needed to reach but 

of current trends in combustion research and often they can remain airborne for such periods by gliding 

“gives rise to valuable cross-fertilization of ideas at intervals, a habit Mr. Soott had noticed in Morocco. 

among workers in the various branches of the In 1865 substantial numbers of locusts came aboard 
subject. In fulfillmg these aims, the meeting waa a ship 1,200 miles off West Africa. 

thoroughly successful. F. J. Wanene Mr. T..A. Stuart next spoke on ‘The Local 

ions of Brown Trout”. He said that sea trout 

*———— local movemente—the resulting concentrations 

2 f being exploited by fishermen—as well as their true 

ANIMAL MIGRATION migrations to and from the sea. The benefit of this 


EOTION D (Zoology) of the Brrtish Association grow to maturity on the plentiful food of the sea 
held & symposium on "Migration" in Bristol on than could if they remained in the home brook. The 


estimates of the numbers of individuals in a locust the streams at about the same time, though the two 


area would contain some three. thousand tons of year in the loch to lay in sufficient reserves for egg 
locusts. These eat their own weight of food every production. 2 

day, and it is thus easy to understand how the recent The trout has & strong homing tendency, &nd, of 
invasion of Morocco has caused damage estimated many hundreds marked, none has afterwards been 
at £44 million. recovered in a stream other than that m which it 
Studies of orientation within the swarms have was originally captured, except when the latter has 
been made by taking photographs vertically upwards, been blocked. From 1952 the fry has been marked 
coupled with pilot observations of local wind in this way, so that it is definitely known that the 
conditions. 1t is found that individual locusta are individual was born in a i stream. Again 
orientated at random within the swarm. But this strong homing tendencies have been demonstrated. 
does not mean that the individual’s flight is wholly Experimenta have been made in which ripe fish 
independent of its neighbours’. The swarms show moving up a stream are removed and released in 
marked cohesion in turbulent air, and there is a streams on the opposite aide of a large reservoir into 
strong ‘edge effect’ which causes locusts leaving the which the streams emptied, a distance of more than a 
swarm to turn back into it. The movement of the mile. No fish was reca in the stream to 
swarm as a whole tends to be downwind, a conclusion which it had been transferred; but about half 
agreeing with previous work in which the recorded those released were recovered and all save two were 
tracks of locust swarms were correlated with weather back in the original stream from which they had 
charts. This downwind movement of the swarms been removed. The successful homers did not only 
will in the course of time inevitably lead them to the have to detect the mouth of the home stream once 
‘zones of convergence’ where winds from different they were in the reservoir, but also actively to leave 
directions meet. The air in such zones must neces- the foreign stream, swimming downstream against 
sarily rise, leading to condensation, rain and moist the mass of incoming flah for whom that particular 
ground conditions. The very Jack of positive stream was home. Mr. Stuart could not offer any 
orientation of the swarm will thus ensure its arrival explanation for the way in which the fish could 
in an area which is suitable ecologically. The so-  re-orientate themselves in this manner. He thought 
called ‘intertropical fronts’ are examples of such it unlikely to be based on the detection of chemioal ’ 
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factors, & view he maintained in the subsequent 
discussion when the work of Hasler was mentioned. 
This latter worker has claimed that fish can ‘smell’ 
the difference between streams from the difference 
in their organic contents. 

Dr. G. V. T. Matthews then a review of 
reoenb work concerning “The Sun's Role in Bird 
Orientation”. There is now plenty of evidence that 
birds oan home from areas of which they have no 
previous experience. In some cases this may be due 
to a simple random wandering, but often the birds 
show initial homeward orientation followed by such 
swift returns that they must have flown pretty well 
straight home. Two types of navigation may be 

the first bemg a limited havigation m 
which birds orientate themselves and fly in one 
direction only, fixed either by their instinctive 
behaviour or by & learning process. This suffices so 
long as the starting and finishing points always bear 
the same relation to one another ; but the birds will 
be led astray if displaced in & novel direction. 
Beoondly, Guards tum de 
which the birds oan orientate ves and fly 
towards home no matter in which direction they 
were released. Many remarkable resulta have been 
obtained, culminating in the Manx shearwater that 
flew three thousand miles home across the Atlantio 
in twelve days. 

The simple ‘compass’ navigation has been studied 
under laboratory conditions by making a bird indicate 
a oertain direction. Bower birds, building their 
constructions with a rigidly northward orientation, 
provide a natural experiment, but the mest important 
work has been done with caged migrants whose 
restleas movements showed a strong directional com- 
ponent. Birds oan also be trained to take up 4 
direction by food conditioning. The prime orientating 
m ae att e ricus 

‘displaced’ by mirrors, the birds’ caer 
beot na mandon onda; displaced aeccrdingly y also i 
an artificial source of light is treated as if it were the 
true sun. The sun com is fally develo i 
night migrants, and it is probable that they pick up 
a direction around sunset. 

The complete navigation has been studied by 
observing the orientation behaviour of birds in the 
fleld under different conditions, Again the gun is an 
essential factor, only random orientation occurring 
in ite abeence. "There are indications that some type 
of ‘grid’ navigation is concerned ee eee 
on the comparison of stimuli, becomes ineffective 
close to home. The main controversy is on whether 
the sun is still only concerned as a compass, or 
whether the bird oan i ret the sun’s position in 
the sky sufficiently to provide the ‘grid’. This would 
require observation of the sun’s movement along its 
aro, extrapolation of that movement, accurate 
&ngular measurements and an accurate internal 
chronometer. These are difficult to credit, but are 
theoretically within the capacity of the birde’ sensory 
equipment. Same experiments aimed at confusing 
Hauch ni ting mechanism have produced resulta 

hypothesis, which is the most promis- 
ion di mcs Much ih cancel be oily 
accepted as yet. A film of the homing experiments 
with Manx shearwaters was then shown. 

An extended discussion followed in which the 


that claims of orientation within ten seconds of 
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release could probably be referred to directional 
tendencies and not to poeition-fxing. Dr. J. Verwey, 
from Holland, s distinguished foreign guest at the 
ee contributed much to the discussion; he 

attention to recent work by Sauer which 
apparently shows that oan pick up & 
direction from the (unclouded) night sky, and gave 
an account of the orientation of sand-hoppers. 

G. V. T. MATTHEWS 


INFORMATION THEORY 


THIRD LONDON SYMPOSIUM 


(HE mathematical theory of information has 
fication during the past few years, it is being 
sbadied, and applied to the design of experiments, 
by people in very varied flelde—1in particular, com- 
munication engineering, taxonomy, linguistics and 
neurophysiology. Two symposia have pre 
been "held in London, in 1950 (Nature, 167, 20; 
1951) and in 1952 (Nature, 170, 1051; 1952) ; 
and, as & further another ‘inter -dis- 
eiplinary and international meeting was held at the 
Royal Institution during-September 12-16 last. This 
meeting was attended by two, hundred and fifty 
representatives from fifteen different countries, 
including a large body from the United States and 
representatives of the Academy of Sciences of the 
U.8.8.R. “tho este Bogaeering, Depar Colm 
Oherry, of the Electrical Department, 
Imperial College of Science echnology, London. 

The Sympoarum was opened by Prof. van der 
Pol, of Geneva. From the start, the discussions were 
numerous and lively, showing that, in spite of their 
variety of the participanta enjoyed a 
considerable degree of mutual understanding thro 
their common study of information theory. e 
subject is, of course, mathematical and forma a part 
of soientiflo method; it does not relate solely to 
telecommunications (whence it arose) but concerns 
all phenomena which are ‘communicative’ in nature, 
for which representations or scientifle models are 
made, and to which true measures can be applied, 
precisely and numerically. The early promise faced. 
thab information theory would provide & valuable 


certainly being fulfilled. 

The first day of the meeting was devoted to a 
review of the fundamental concepts and the various 
measures which may be applied to ‘information 
rates’. Prof. J. L. van Boest, of the Netherlands, 
discussed the pasentially discrete, or quantal, nature 
of communicable information and some of its oon- 
sequences for the theory. a paper oy M G. Spencer 
Brown on the difficulties T definition of 
‘randomness’ raised discussion to the l of debate 


—as might ilie tori thorny subject. But 
the concepts of ' of a stochastic source 
and of the degree of ‘disorder’ of finite sequence are 
of great importance to the whole theory ; information 
theory may yet resolve some of the difficulties. 

On the same day, Dr. D. Gabor, and also Dr. W. 
Meyer- ler (Garmany), extended the papas 
of the to physics; in particular, to 
Finally, the relevance of ‘information’ idis 
of games was considered by Dr. R. Farquharson 
(Great Britain). . 


representations from one form to 
another—and of the possibility of improving rates of 
flow of information in noisy channels. Profs. A. E. 
Laemmel and P. Elias (United States) considered the 
theoretical bases of encoding so as to reduce the 
of error in, respectively, low and high 
noise- Their colleague, Dr. D. A. Huffman, 
then showed ways in which such encodings might be 
carried oub automatically, in practice. 

A related fleld of work was surveyed, in the after- 
noon, which included study p uc apis ways of 
cataloguing, filing or classifying in, for example, 
librariee—the theory of ‘clerical operations’. Mr, 
R. A. Fairthorne (Great Britam) has warked in close 
‘association with Dr. Calvin N. Mooers, of the United 
States, and gave a most humorous exposition of what 
a layman might otherwise guees to be a dry subject. 

Real-life, human, was the topic on the 
third day, with accounts of some of the remarkable 
statistical facts about it. Prof. W. Fucks, of Aachen, 
disclosed statistical data relating to nine different 

ancient and modern, Eastern and Western, 
showing that they have certain forme in common. 
Prof. Fucks is well known for his claims to establish 
the authenticity of certain controversial classical texts 
by the use of statistical discrimiating-functions 
applied to the words. Prof. A. 8. O. Ross and Dr. D. A. 
Bell, of Birmingham, continued their earlier work (re- 
poe in the 1952 Symposium) of computing the 
egroe of redundancy in & written language ; this time 
they chose written Welsh, because it is essentially a 
phonetic writing, and so their resulta bear at least 
some reasonable approximation to a spoken 
(statistical data about spoken languages ing 
extremely difficult to gather) Dr. B. Mandelbrot 
(Geneva and Grenoble) continued the discussion to 
the statistical laws which relate to . There 
are oloee relations between statistical laws of language 
and other biological laws, in particular those first 
exposed by J. O. Willis. The reasons for the similarity 
are by no means clear, but the suggestion was offered, 
by Dr. Margaret Meade, that it arises from the fact 
that the various descriptive categories (phonemes, 
say, in language, and species or genera in biology) are 
set up by groups of people, in society. The laws may 
not be go much properties of ‘nature’, but of ourselves 
who set up descriptions and classifications. 

The afternoon of this same day was devoted to 
‘Mechanical Translation", the principal contributors 
being Drs. A. D. Booth and J. Oleave, of Birkbeck 
College, London, Prof. V. H. Yngve, of the Maseachu- 
sotta Institute of Technology, and Profs. S. Ceooato and 
E. Maretti, from Italy. Distinction between translation 
and transcription (or encoding) was quickly drawn, 
and discussion concentrated upon the parts 
played by the syntactic and semantic rules in trans- 
lation. The machines, as at present constructed, 
operate necessanly upon syntactic rules, and it is 
indeed surprising the extent to which successful oon- 
versions of a text from one language to another may 
be accomplished, even on & word-by-word conversion 
basis. The speakers emphasized the practical achieve- 
menta of their work, with examples of translation of 
scientific texta. The semantic rules may come in 
with the and post-editing proceases, using reason- 
ably i igent human beings. As might be expected, 
it is scientific texte which offer moat promise, being 
to a large extent inter-cultural. The two Italian 
speakers gave a brief account of the approach of their 
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operational school to problems of language and trang- 
lation, leading to discussion of some of the philo- 
sophioal diffloulties and pitfalls. 

i the afternoon, speakera from Britain, 
France and the United States outlined modern views 
upon the structure of physical speech signals, and 
upon aural and visual ion. 

The flnal day was devoted to logical and 
neurophysiological studies. M ' represen: 
certain aspects of brain functioning were di 
which, in their main attributes, are nowadays far 
removed from the digital computer analogies which 
80 plagued us a few years ago. The streæ to-day is 
upon self. ixing modela, in initial random con- 
nexion. A paper by W. K. Taylor (of University 
Co A on) is likely to become a classic; Taylor 
consi the properties essential to the elements of 
a mechanism which oan ‘learn by association’, based 
upon known properties of neurons in living nerve 
ocells and sense receptora—correct flring-rates, mutual 
interaction, facilitation and inhibition, accommoda- 
tion—which determine the whole pattern of activity 
when associated. His analogue mechanisms are of 
the self: izing type which, experimentally, exhibit 

Later in the same day, some varied uses of informa- 
tion theory were demonstrated in human behaviour 
studies, especially to give quantitative measures for 
experiments upon learning, motor akills, visual 
recognition and human o tor capacity. 

li sud e happy rigu cibo tenses bo hod nado! 
a short report upon information theory developments 
in the U.S.S.R. from Prof. V. Siforov, the leader 
of the Russian tion. He brought news of 
number of well-known workers in the fleld, including 
the pioneers, Profs. A. Khinchin and A. Kolmogorov. 

The Proceedings of this third London Symposium 


on Information &re to be published by 
Butterworths Scientific Publications, London. 
Coni CHERRY 


CHOLESTEROL AND FAT 


METABOLISM 


SYMPOSIUM on “Cholesterol and Fat Meta- 
bolism in Relation to Diet and Disease”, 
arranged by the Scottish Group of the Nutrition 
Society jointly with the Biochemical Society, was 
held in Aberdeen on September 17. At an excellently 
attended meeting flve papers were given as & basis 
of discussion, the speakers each making their charac- 
teristic contribution to the subject m hand. The 
subject-matter, covermg the factors of diet and 
disease, proved attractive to biochemiste, nutrition- 
ists and clinicians; and indeed the papers were so 
that the more purely scientific 
subject were followed by those parta of the problem 
of cholesterol and fat metaboliam which are of more 
particular interest to pathologists and clinicians. 

The subject, from the chemistry of the sterols to 
the treatment of atherosclerosis, is as full of interest 
as it is of difficulties, both in the investigation of 
the scientiflo problems and the i tion of the 
complex of signs and symptoms which present them- 
selves to the clinician. 

Dr. R. P. Cook, of the Department of Biochemistry, 
Queen's College, Dundee, opened with a paper on 
“Chemistry and Biochemistry of the Sterols with 
Special Reference to Cholesterol’. After a brief but 
interesting reference to the historical development of 
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«ur knowledge of cholesterol, he reviewed the struo- 
Jure of the sterols. He discussed fully the biological 
function of the sterols and concluded with an account 
of sterol absorption in various types of animals. 

Dr. J. A. Lovern, of the Torry Research Station, 
Aberdeen, followed with a paper on "Methods of 
"n ing Cholesterol and Associated Lipids”. 
The paper dealt with the general principles involved 
Kn the main sequence of operations in a study of the 
Kipids of a tissue, with particular emphasis on chol- 
eesterol and its esters. In an excellent and highly 
stechnical account, he indicated the extraction diffi- 
culties associated with lipid protein com forma- 
tion and pointed out that they are not to be 
serious with cholesterol, and that a rigorous removal 
-f non-lipid impurities is not essential if the investi- 
gation is concerned solely with cholesterol; but it 
was shown that separation problems are serios if the 
fatty acids of the cholesterol esters are to be examined. 
Detailed reference was made to the well-known 
drawbacks of the Liebermann—Burchard colorimetric 
method for cholesterol, these being associated with 
the transient nature of the colour and ite sensitivity 
to experimental conditions. Such difficulties as arise, 
however, oan be avoided by the use of alternative 
reactions. It was shown how metabolic studies with 
precursors labelled with deuterium and radioactive 
carbon have thrown, much light on cholesterol 
synthesis and metaboliam in the animal. 

Of importance to those interested in the origins of 
the secretion of the adrenal glands were the remarks 
of Dr. G. 8. Boyd, of the Department of Biochemistry, 
University of Edmburgh, when he on “Some 
Aspects of Cholesterol Metabolism”. pio studies 
have shown how acetate must be involved in the 
total synthesis of the cholesterol molecule. He em- 
phaaired how true it is that while the adrenal cortex 
and, the liver, particularly the latter, play an im- 
porten, er ee ee ee 
eas other tissues such as the lungs, and 
spleen may in some species enter the fleld of bio- 
synthesis. That the adult brain, rich in cholesterol, 
seams to be a non-perticipant in this biosynthesis 
does not indicate that the central nervous system has 
no part to play in the mare of activities which 
apperently have their origin in cholesterol or its 
precursors. It was apparent that we have only to 
think of the influence of the various steroids and 
steroid hormones on the hormonal activity of the 
anterior lobe of the pituitary gland, with ite close 
linka with the hypothalamic nuclei, to realize the 
complexities of the problem. A stimulated pituitary 
has & potent action in depleting cholesterol sources, 
aly th enl ore, and ia feroing to pro 
duction of cortical steroids and 
fram the circulating blood, Glcleetorol aiid cepecially 
cholesterol esters for the purpose of the restoration 
of depleted reserves. The complexities of the subject 
were further emphasized by Dr. Boyd in his remarks 
concerning liver glycogen. and blood-sugar levels and 
the influence which they exert through the hypo- 
thalamus on the energy balance within the body. 

The last two papers, given by Dr. L Rannie, of the 
Department of Pathology, King’s College, Newcastle 
upon Tyne, on “Experimental Cholesterol Athero- 
sclerosis”, and by Prof. H. W. Fullerton, Department 
of Medicine, University of Aberdeen, on ‘The Rela- 
tionship of Lipsmisa to Thrombosis and Atheroma’’, 
resented the problem of cholesterol and fat meta- 

liam in ite relation to disease. To the biochemisb 
and the nutritionist, thia aspect of the problem is 
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apparently not without interest ; nevertheless, to the 
pathologist and more especially to the physician, with 
the care of the patient his supreme responsibility, it 
is of vital i . In his references to experi- 
mental atheroeclerosis Dr. Boyd, by a most illumm- 
ating series of slides, showed how lipid-bearing 
phagocytes or cholesterol taken Ei reticulo- 
endothelial cells may become imbed in the wall 
of the artery and, in this connexion, referred to the 
important part played by the permeability of the 
vessel endothelium and how at sites of turbulent flow 
macromolecular substances can stick to and damage 
the endothelial lining of the veeeel. It was further 
made abundantly clear that the problem is made the 
more difficult because of species differences, and that 
as a result of this, ane has to be extremely careful in 
arriving at conclusions to note the type of animal 
from which results -have been gleaned. 

Prof. Fullerton, in di the more clinical 
aspects of the problem, gave it as his opinion that 
while a thrombosis or fibrm deposit is situated within 
the wall covered by endothelium, the initial abnormal- 
ities, at least in man, are to be found in the plasma 
and not in the wall of the artery. Prof. Fullerton 
corroborated the ion first put forward by 
Prof. Duguid that the factor responmble for mter- 
mittent fibrin formation is the ingestion of meals rich 
in fat. As a result of his own work, he showed that 
the amount of fat ingested at a meal may on many 
occasions exceed the critical level at which an increase 
in the coagulability of the blood occurs. 

A matter which received a certain amount of 
attention was the relation of plasma cholesterol to 
the nature of the plasma li ins, and the dis- 
tribution of cholesterol between the a- and the larger 
B-lipoprotems. As a result of discussion, it became 
clear that an inoreage in plaama cholesterol, while it 
may lead to an accumulation im the plasma of 
abnormal lipoproteins of macro-molecular structurb, 
does not provide an exp ion of the processes 
upon which the development of the thrombic lesion 
within the arterial wall 

Sir Rudo Peters, of the Institute of Animal 
Physiology, Cambridge, took the chair 
during the first part of the meeting. 


YOUNG MANAGERS IN THE 
UNITED STATES 


URING the academic years 1951-52 and 1952- 

58, funds were provided by the United States 
Government through the Mutual Security Agency for 
a study to be made of “the philosophy, principles 
and techniques of American business management’ 
by & number of young managers from Britain. In 
each of the two years two gro travelled to the 
i the Universities of Cin- 

. Each course 
lasted for a period of nine months end the total 
number taking part in all the courses was sixty-three. 
The young managers who carried out these studies 
are back at work in Britiah industry. They have now 


published the outstanding v Gu c m 
ihat they in the U. States, a summary of 
not only courses of instruction 


experience 

but upon an overall total of 452 visits made to com- 
trades unions, business associations and 
government di ("Reporting Back”. (Man- 
agement Publicationa, Ltd.) 7s. 6d.). 
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The greater part of the book is devoted to chaptera 
on production, distribution, finance and labour, in 
which the managers discuss the techniques and 
methods that they saw in operation. The majority 
of these techniques have been common in 
progressive companies in Britain for a number of years. 
What emerges most clearly, however, is the strong 
impression left in the minds of managers of this level 
of the attitude towards business in the 
United States—an attitude more important and 
more fundamental than the speciflo techniques in 
which it is manifested. The report directa attention 
to the high social prestige attached to business in 
the United States, to the all-pervading competitive 
spirit and the ready adaptability to new methods. 
Stress is laid in particular on the extent to which 
production, prices and employment are governed by 
the volume of sales with a resultant cost-conscious- 
ness in ee ae 

ter indicates the scope of American 
wid intl chapter indicates the sop of America 
strong emphasis on the case study method and a 
close co-operation between the universities and 


industry. 


ECOLOGY OF ARID ZONES 


& recent Unesco publication*, a comprehensive 

list of papers on the plant ecology of arid zones 
is reviewed as a to further action of a 
practical nature. 

At the second seasion of the Unesoo’s Advisory 
Committee for Arid Zone Research, held in Paris in 
September 1951, ib was recommended that a com- 
mision of experte should be invited to prepare 

reviewing research on plant ecology per- 
ining to aril and arial acid vou cna The aim was 
an effective review of existing literature together 
with such mformation as Unesco might be able to 
collect. It was also recommended that the 
should cover ten specified regions, and that particular 
attention should be paid to wild plant growing 
in the arid regions which might be suitable as 
agricultural crops. The present full and inform- 


ative report is the outcome of these recommend- 


ations. 

In the introduction, it is pointed out that, in view 
of the large part of the earth’s surface that is arid, 
or semi-arid, there is a responsibility to make the 
best use of such areas, even though the major agri- 
cultural effort musb necessarily, and rightly, be 
devoted to the more favourable climatic zones. It is 
held that, through the mediation of an international 
organization, it should be possible to examine the 
relevant problems of these areas on a much wider 
basis than can be ho for at national centres, the 
more BO 88 some these may be working with 
limited resources. In ing this task, in oon- 
sultation with other United Nations agencies, the first 
objective in the programme as envisaged by Uneeco 
is the collection, sorting and use of existing informa- 
tion ; ee ee e Man PEE 
and eloee co-operation between research centres. 

In the present volume, the résumés, discussions 
and bibliography, prepared by different workers, 
relate to investigations into the plant ecology of the 


gam. of Research, Arid Zone Research, VoL 6; 
US plate, ara ies "Prat London: H.M. Staticnery 
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arid zones of Afghanistan, India, Pakistan, Iran 
Israel and Turkey, Australia, Latin America, Irag 
territories, anı 
neighbouring territories, and South Africe 
territories, North-west Africa, United States anc 
Canada, and tropical East Africa, In many of th 
reporta, reference is made to the degradation of arid 
zone lands aa a result of human intervention, par. 
ticularly over-grazing and the removal of fores 
cover. This is strongly evidenced in the older settle 
areas, but is by no means confined to them. A fub 
and accurate knowledge of the environment in any 
given area is needed in order to ensure a sound pro- 
gramme of plant introduction. "his has been illus. 
trated in practice by several notable examples in 
recent years. How much remains to be done in the 
matter of direct botanical and ecological observation 
emerges from the several regional reporte. What can 
be achieved in practical agriculture, on an economic 
basis, remains to be seen; but some important 
beginnings have been made. 
In that it makes readily available a fund of im- 
r information, this tion should not only 
of interest to the professional botanist, ecologist 
and agrioulturist, but also to the more general reader 
and, in particular, to all who are concerned with the 
amelioration of arid zones. 
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ANIMAL ENDURANCE 


Ay oe nee na annual 
endurance is reported from the Dominion 
Museum of New Zealand (New Zealand Soi. Rev., 18; 
Maroh-April 1955). The shaft of the left femur of a 
red deer (Cervus elephus) had been fractured towards 
the mi &nd the lower portion of the bone dis- 
Placed farther to the left, at the same time 'tele- 
scoping’ upwards, so that the two portions lay 
somewhat parallel to each other. In this position 
the two fragments were secured by the formation of 
two oegifled ‘bridges’. The remains of a bullet 
were found lodged in the bone just above the internal 
condyle. The impact of the bullet not only fractured 
the shaft of the famur towards the middle, but also 
the internal and external condyles. In time, ossi- 
fication of the condyloid fragments cemented together 
the pieces, leaving deep furrows m the articular 
surfaces. The two ‘bridges’ spanning the separated 
rtions of the shaft appear to have been built up 
b ie eee ee ee e A 
gap between the two portions of the femur and 
finally fusing with the separated portions of the shaft 


iteelf. 

At the lower end of the upper fragment of the 
shaft, the medullary canal has remained open, and a 
eei amount of ossification taken place. The 

of the medullary canal of the lower partion 
of the shaft is almost completely oloeed, except for 
minute openings, by the formation of the up 
‘bridge’. There is no evidence to indicate w 
the animal was afterwards shot, or whether the bone 
was picked up after the death of the beast. It is 
evident, however, that the animal to survive 
for a very considerable time after it received the 
original injury, perhaps many months, if not several 

The absence of predators in the country wn- 
doubtedly contributed to the survival of such a 
wounded animal, 
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PHOTOMAGNETISM OF TRIPLET STATES OF ORGANIC MOLECULES 


By Da. D. F. EVANS . 
Physica! Chemistry Laboratory, Oxford 


has been generally accepted since the classic 
work of Lewis and his collaborators! that the 
upper state responsible for the horesoenoe of 
many organic molecules in rigid solvents is the triplet 
state. The most important ee odes rur OE 
evidence was the photomagnetism o by Lewis, 


Calvin and 23 during intense irradiation of 
fluorescein in & boric acid glass. No further results 
have been but certain difficulties of the 


triplet-state hypothesis have recently been pointed 
out by Porter’. Accordingly, measurements have 
been made of the 
]-hydroxy-2-naphthoio acid and triphenylene (9 : 10- 
benxphenanthrene), which confirm and extend the 
earlier work. : 


bilty depended, however, on an estimation of the 
stationary concentration of the triplet state, which 
seems very uncertain, and has not been attempted in 
the present work. Instead, the decay of the photo- 
magnetism was with that of the phos- 
phoreeocence in the case of triphenylene, which has 
an tionally dec nr PTAR lifettme*. 
Since & very effect was obtamed 


Dorada end ee eee 
(Fig. 1) was used, which is an adaptation of the gas 
susceptibility balance described by Bitter’. 





i of fluorescein, . 


by. 


The boric acid p hor, in the form of & thin disk 
(1 cm. in diameter, a 0-8-0-4 mm. thick) with 
alternate ta covered with tin foil, is suspended 
as shown in an atmosphere of hydrogen gas’. The 
inhomogeneous magnetic field is produced by an 

run off the d.o. mains; the voltage is 
stabilized when necessary by 'becking off’ against 
lead~accumulators. When the disk is illuminated, a 
steady concentration of paramagnetio triplet mole- 
cules will be formed in the uncovered segmenta, and 
the disk will be deflected in & clockwise direction. 
The system, which has an undamped period of 
about 8 sec., is damped by the small ring of copper 
foil. The movement of the reflected spot of light ia 
detected and amplified by two selenium photocells 
wired in series-opposition, which are connected to a 
push-pull d.c. amplifier and a recording nulliammeter. 
(This arrangement has adequate sensitivity, and is 
simpler than one using photo-emissive oelle.) In this 
way a continuous record of the ility of the 


iltuminated ions of the disk is obtained. Changes 
ing ity of about 0-001 cent could be 
detected, corresponding to leas 10" mole of 


ba ais and it ia probable that by more careful 
ing of the 
sensitivities could be obtai 
The samples were made by heating 0:05—0-4 parta 
of the organio compound with 100 of ‘Analar’ 
boric acid ab 240° O. until most of the water was ex- 
pelled*. Tho melt was pressed between two hot glass 
plates coated with silicone oil, and, after cooling, the 
thin sheet was cub into disks by gentle presure from 
a Sharp cork borer. The phosphors of fluorescein and 
1-hydroxy-2-nsphthoic acid were irradiated by light 
from a 500-W. Osram compact-source mercury arc. 
A glass condensing lens focused an image of this 
source on the disk, and a.solution of copper nitrate 
or copper hate was used as & heat filter. It was 
shown with the aid of suitable filters that tbe wave- 
length of the radiation oro me photomagnetiam 
was mainly 4860 A. and 3650 i 
was expected from the s&beorption spectra 
organic oom in borio acid glass. 
triphenylene does not abeorb appreciably at 3650 A., 
a 125-W. high-preasure mergury aro was used with 
ni ie condensing lens, a nickel nitrate heat filter, 
(usually) a glass filter to out off radiation of 
wave-lengths shorter than about 2800 A. (It has 
been stated* that boric acid glasses show intense 
unii dolce edd 8100 A.; pure borio acid glasses 
have prepered, however, which were reasongbly 
transparent down to at least 2100 A.) Tho tensity 
was much less than for fluorescein and 1-hydroxy-2- 
naphthoio acid, but this was partly compensated by 
the much longer lifetime of the triphenylene triplet 
state, which favours a high concentration of triplet’. 
preciable photomagnetio effecta were found in 
all cases. Succeestve deflexions agreed within 
about +2 per cent for fluorescein and 1-hydrory-2- 
naphthoio acid, and a trace obtained with the latter 
compound is shown in Fig. 2. No deflexions were 
observed on exposure to light in the abeence of a 
magnetio field. Triphenylene showed rapid photo- 
decomposition with the formation of a blue oom- 
pound. Despite this, reproducible traces could be 


ion, considerably higher 
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$. Photomagnettam in (a) 1-b; -a,-naphtho!o acid and 
Gy tpbamylene à room overall sensitivity 
the latter The decay of phos- 
phorescane for 1s ako and follows accurately 


the expression J = I, exp (—#/11 5) 


obtained, although successive deflexions tended to” 
decreage In magnitude owing to competitive absorp- 
tion of the exciting light. In addition, 
Mensius wer ueally blamed posi duo to 
permanent formation of free radicals. However, the 
slow rise and decay of the photomagnetinm can 
clearly be seen in a typical trace shown in Fig. 2. 
After about the first two seoonds the decay becomes 
closely exponential, with a mean lifetime of approxi- 
mately 10-8 eec. -The mean lifetime of the brilliant 
blue was found to be 11-5 seo. by 
direct measurement on the same batch of boric acid 
glas, using & selenium photocell and the 
system described above. These two values are in 
satisfactory agreement, and there can be little doubt 
that the same paramagnetic species is responsible for 
pon the Badii guess Gnd the the phosphorescence 
A E 
io acid. 
exponential decay of both the 
cea ani Ui cheapie QoS that this 
KO pr Em and 
nob & pair of free radicals, or a free radical and an 
electron which alowly recombine. The recombination 
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of a free radical and an ‘electron after the irradiatio 
ubica Pe Sr Le ene EN 
been studied experrmentally, 
fouad ig dile vof civilly Dom old 
phosphorescence phenomena’. In particular, th: 
rate of decay of the luminescence I follows a law o' 
the type I =I 0, where m is of the order of ane. 

Porter* has recently emphasized that in el icis 
T c ied pup qu D tte 

lees transition from the first excited singlet to the 
lower triplet state, and the corresponding one from 
the triplet state to the ground state, these two 
processes actually differ very markedly in behaviour. 
The former is in general rapid (lifetime of the order 
of 10-' seo.*), and practically independent of the 
physical state of the molecule concerned, whereas the 
latter is usually much slower, and very dependent on 
the viscosity of the surroun medium’, becoming 
of negligible importance in rigid, solvents. 

It may be noted, however, that the triplet state is 
usually much closer in energy to the excited singlet 
than to the ground state, which should favour the 
Rn energy curves in the 
first case (see also ref. 15). ATRO, bp ane Rea 
tions indicate that in general this transition from the 
excited singlet to the triplet should be the more 
rapid. Thus, for y ic aromatic 
molecules the ground state is even (g), whereas it is 
likely that both the excited singlet and triplet will 
normally be odd (u)!*. For non-radiative processes 
u—w transitions are , and u—g transitions 
are formally forbidden". Moro generally, the sym- 
metry with respect to rotation about an axis perpen- 
dicular to the plane of the molecule is likely to be the 
same for the excited singlet and triplet, but different 
for the ground state. 

i thank Dr E. J. Bowen and Dr. R. E. Richards 
for advice and encouragement, Prof. C. A. Coulson 
for a valuable discussion on the theoretical aspects, 
and the University of Oxford for an I.O.IT. fellowahip: 

[June 6 


Vor. 176 


Phys., 86, 136 (1052). 
iar J. Amer. Chom. 


y. 
* Kasha, M., Disc. Farad. Soo., 9, 14 (1080). 
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AN AUXANOMETER FOR ISOLATED PLANT SECTIONS 


By D. B. IDLE 
Department of Botany, University of Southampton 


HE '‘auxanometer to be described is basically 
Bi) Bester yea ie Spe do PR 
the extansion/time characteristics of a variety of 
tissues under a number of environmental conditions. 
In ita present form, the machine measures in darkness 
the progreas of extension in isolated sections of the 
epicotyl of dark-grown broad bean seedlings when 


supplied with various nutrients independently at the 
cut ends of the section. It has also been used on the 


:B&me material immersed in water, simulating current 


methods of bio-assay. 

Fig. 1 illustrates the mechanism. The succeas of 
the method and ite potential usefulneas depend on 
the simplicity and ubiquity of the Oambridge rocking 
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Fig. 1. ne 6E a Gambri 
driven by r motor, 


microtome. A switch is fltted to the blook holder of 
the microtome, and is oed, a eee 
fication to the recording pert. The coupling is moved 
in either direction by a reversible motor, the speed 
of which is one revolution per minute; the direction 
taken by the motor ds upon whether the switch 
is open or closed. ongation of the section closes 
the switch, when the motor rotates so as to move 
the switch away from the section. The switch then 
opens, reversing the direction of rotation. As a result 
the switch contacts close again, and the cycle is 
repeated. The apparatus in faob 
hunta around the end of the section, 
the extention or contraction of which 
is followed by the mean position of 
the switch. The hunting-range is 
of the order of Sy, and this will 
only show on the record at higher 
Eee ee Mian! PEE ROME bosi 


p pte ET 
of total extension against time on a 
chart 5 im. ‘high, corresponding to 
4 mm. extension. The graph may 
be converted to one of rate with 
time by meesuring the slope with 


i 
inl 
ii 
Bxtension (mm) 


of 0:75 in. per br. The rate of exten- 
sion may be estimated to the nearest 
micron minute for & minimum 
period of some 15 min. 

The contacte of the switch are 
of crossed $0-gauge platinum wires, 
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aie in comfortable contact with the filter-paper 
stripe moisture to the section. 

Some typical results are shown in Fig. 2. The 
fluctuations in the rate of extension during the first 
five hours are characteristic responses to cutting, and 


~ are found in both isolated sections of stam and m 


lengths of stem without roota and seed but retaining 
the apical meristem ; this is known from a previous 
unpublished investigation. 

t bas been found thab if the sections are wholly 
or partially immersed in water, the pattern of 
normal to the tissue is lost. Under these conditions, 
there is an initial period of rapid extension lasting for 
about an hour, followed by a long phase of fairly 
constant rate lasting for perhaps 20 hr. However, 
the mode of support of the section shown in Fig. 1 
was found to give results more like those previously 
observed in intact There is & conspicuous 
response to handling followed by & period of deoreas- 
ing rate of extension, there being little extension after 
about 15 hr. In theinass of added mutiti the second 


' phase is longer. 


It may be noted that the graph of rate of extension 
has always been found to be more eloquent than the 
curve plotted by the machine. This totel-extension/ 
time curve doeg not easily indicate to the eye changes 
in the rate of extension that may be very signifloent 
indications of metabolic activity. Such changes 
usually occupy an hour or two, and are easily lost 
when resolution is of a comparable period, as is usual 
in most methods of bio-assay. Similarly, inspection 
of the rate/time records of individuel sections often 
reveals meaningful phases of rate of extension that 
may not be ous in all cases. Were 
such records to be averaged before inspeotion, the 
sequence of events in fact common to all the records 
would become partially or wholly obliterated. 
Methods of bio-aseay using stem sections have in the 
past involved average measurements taken at quite 
infrequent intervals of time; as a result, the 


Rate («/min.) 


5 10 . 15 


sprung euch that no great change in Time (hr.) 
pressure occurs as they open or close. 

switch 1. obtained from 1-em. secti of extending Hano of fiel 
BAUR MEORUM cte X internodes of dask-grown Ving febe wedlnge, () Water both enda] 
is under a constant pressure of the mounist.: (8) 10 nga of 3- ala ai distal ond, water ab the 
order of 1 gm. This keeps the cut other ; a. (1E) and (3R) Ouros 1 and 3 plotted as 
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peculiarities of the mitial rate of extension have not 
been observed or studied. Even the few obeerva- 
tions as yet completed suggeet that these initial 
phases are of great interest and im ce, and 
they fully support the statements of Bennet-Clark! 
and of Audus!. 
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This work has been carried out under a researc 
award of the of Scientific and Industria 
Research, and with the help and ent o 
Prof. W. T. Williams. [July 20 


! Bennet-Olark, T. A., and Kefford, N. P., J. Esp. Boat., B, 208 (1054) 
* Andus, L. J:, J. Bap. Bot., 3, 375 (1082). 
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STRUCTURE OF POLYGLYCINE II D 


By Da F. H. C. CRICK 
AND 
Dr. ALEXANDER RICH* 


Medical Research Council Unit for the Study of the Molecular Structure of Blological Systems, 
Cavendish Laboratory, Cambridge 


M Don recently Bamford and his colleagues! have 


described their work on a second form af poly-. 


glycine, which they call polyglyoine IL. The purpose 
of this communication is to suggest a structure for 
this substance. 

Bamford et al.! have shown clearly that polyglyoine 
can give two types of X-ray diagram according to 
the method of precipitation. Polyglycine I gives 
strong reflexions at 4-4 A. and 8-45 A., and is thus 
some kind of f-structure; that is, the polypeptide 
chains are almost but a ed doi fully decies and 
hydrogen bonds are fi 
chains (m approximately the same Plana] to form 
sheets of parallel or anti- el chains. Polyglycine 
Il, on the other hand, gives a very strong reflexion 
at 4-15 A, and a moderately strong one at 
8-1 A. Only a powder di has so far been 
obtained. Bamford e al! have shown that the 
X-ray picture cannot be eamly ex- 
plained in terms of any well-known 
configuration of the polypeptide 
chain. 


The structure we propose is 
simple. All the polypeptide chains 
are parallel and each one has a 
threefold screw axis. The chains are 
packed in a hexagonal array, each " 
chain being hydrogen-bonded to 
each of ita six nei . These 
hydrogen bonds lie roughly - 
diocles to dim ener CAE. Lad ad 
implied above, run in several 
directions and not merely in one 
direction as in a f-structure. This 
can be seen in Fig. 1, which is a 
projection of the structure looking 
down the screw axis. 

Another view of the structure 
is shown in Fig. 2. This is a pro- 
jection along the -axis and perpen- 
dicular to the screw axis (the z-axis), 
which runs vertically. The easiest 
way to visualize the structure 18 to 
look at one of the residues at the 
bottom of the figure. This shows 
that the planar peptide group is 
inclined at about 35° to the fibre 
axis, and has ita plane perpen- 


* Section on Ehyrioal , National 
Instituto of Mental saith, Da tied 14, Mary- 





1. A projection of the structure down 
Wigs ge boo ee Mtl or er ig sre m 


dicular to that of the paper. There is thus an in- 
finite sequence of hydrogen bonds running from one 
cell to the next, icular to the and 
joining regidues\of adjacent chains. It follows that 
the atoms of these residues all lie on an inclined 
lathe. There is another set of such lathes at a level 
3-1 A. higher in the structure, but due to the 120° 
rotation of the screw axis these lathes run at an 
angle to the paper. At 3-1 A. higher again there 1s a 
third set of la again at an le to the paper. 
Above that the stature ia repeated, 

The formal orystallograp hio description of the 
structure is: a = 4:8 A., o = 0-3 A., space group 
P3,,one residue por asymmetric unit. The oalouiated 
density is 1-54 gm.jc.c.; observed density}, 
gm./o.c. omn Ree ua 
that the calculated density is 5-10 per cent higher 
than the observed.) The co-ordinates of the atoms 
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excepting 
are given in Table 1, to the nearest 0-05 A. 
Min building the structure wo have 


standard ! bond-distances angles. 
The hydrogen bond-distance (nitrogen to oxygen) is 
2:76 A., which is a little short, but quite acoeptable*, 
The hydrogen bond is almost as can be 
seen from the figures. All the van der Waals dis- 
tances are , and in fact space-filling models 
show that the chains pack together in a comfortable 
manner. 
Since there is no asymmetric carbon atom in poly- 
the mirror image structure (space group 
1) is equally possible. 
We have calculated the spacings intensities 
from this structure for all reflexions out to 
1:8 A. Dr. 0. H. Bamford and his colleagues have 
kindly shown us the original of the powder photo- 
ninco 1). Their X-ray data are in good 
tative agreement with our calculations. The 
very strong 4-15 A. reflexion is 1010. A glance ab 
1 shows that this will be intense. The 3-1-A. 
exion has a small contribution from 0003, but is 
mostly due to 1012, spacing 8-09 A. The strength 


Table 1. Atomlo:od-grdlnatea, nt a berigora] frame ti: angsiroit 


aa 
M 
ono 
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of this reflexion is mamly pro- 
the papildo groups which m of 
de groups which make 
thea described above. 
Pre thus feel confident that 
po ine II has the structure 
we ve described, or a closely 
similar structure. It should be 
realized, however, that there is a 
family of possible structures of 
this general type. All these would 
have in common ptide back- 
bones with three-fold screw axes 
and a repeat of about 9-8A. 
There are only two posible ways 
of achieving this backbone: the 
one we have described, and an 
analogous one in which the nitro- 
gen atom is olose to the fibre 
axis. Such chains can have either 
right-handed screws, or left-handed, 
and can be combined in various 
ways, either parallel or anti-parallel. 
So far as we can see, the structure 
we have described is the sim 
member of the family. Stimulated 
by a suggestion by Dr. A. Elliott, 
we have found that it is possible 
to remove a chain from tbe struc- 


made and at first glance the 
modified structure looks very sim- 
ilar to the original, so that ita 


study of the experimental resulta 
will enable one to say whether the 
simple structure is strictly correct, 
or only a first approximation. 
Whatever the outcome of such studies, we feel that 
the present qualitative with the experi- 
mental evidence makes it almost certain that the 
structure of polyglyoine II is of this general type. 
This enables us to conclude that only polyglycine 
can form such a lattioe—there ig no room for side- 
chains in the lattice unleas some of the hydrogen 
bonds are broken. 

We see no special reason why a single polyglyoine 
chain should take up this precise configuration ; 
Bhia me ey HIRATA -hy ee 
between neighbouring chaine, which 
exact three-fold screw axis. o a eee 
that polyproline, the structure of which has recently 
been by Cowan and MoGavin‘, and which 
to form hydrogen bonds, takes vp a similar 


As yot ib has not boom posible to obtain! a fibre 
diagram of po. IL This is probabl 


any process to produce orientation. 
eu m a es ee I. 


ve should like 10 thank De. Bemnford and bis 


colleagues both for showing us their X-ray photo- 
grapbs and for helpful discussion. [Sept. 20 


mera” O. H., Brown, L, Derg AD TIO i DTE Mei 


* Oorey, B. B., aD te a ay. au D TA TOR. 
* Donohue, J., J. Pkye. Chem., 58, 502 (1062). 

€ P. ML, and MoGavin, B., Comm. to 3rd Int, Cong. Blochem., 
(1955); Nature, 178, 501 (1055). 


782 


LETTERS TO THE EDITORS 


for opinions expressed by thoir correspondents. 
No notice is taken of anonymous communications. 


Occurrence of Attenuated Strains of 
Myxoma Virus in Europe ' 

SavaRaL slightly attenuated strains of myxoma 
virus have been recovered from the fleld in Australia! ; 
indeed, it is now rather unoammon to recover strains 
for ating the epirootios, and for the t 
inoculation campaigns. The position in Europe, - 
ever, appears to have been different. European 
investigators? have been unanimous in their observa- 
tions that there has been no fall in the virulence of 
te virus since it was introduced into wild rabbita in 
France in June 1952. i made in. Canberra 
with several European d-strains have confirmed 
this view. Very recently, however, we have obtained 
evidence of attenuation of the virus in the fleld in 
Europe. 

, Our standard technique for the comparison of the 
virulence of myxoma strains consists of the intra- 
dermal inoculation of five 4-months-old laboratory 
. Tabbits with 0-1 ml. of saline containing about 
five rabbit-infectious doses of virus. Observations on 
larger groups of rabbits have shown that the survival 
times of the inoculated rabbita are correlated with 
the mortality-rates and serve as the best single 
criterion of virulence with these small groups of 
animals. 

The survival times of groups of rabbits inoculated 
with various strains of virus obtained from naturally 
infected cases in Europe are shown in Table 1. The 
‘Lausanne’ strain, kmdly provided by Dr. G. Bouvier, 
is only a few domestic rabbit passages from the 
South American Syleilagus rabbita, and was tho 
strain used to initiate the epizcotics in 
(Bouvier, communication, 1954). 
‘standard tory strain’ is the virus used to 
initiate the Australian epizcotios ; ‘neuromyxama’® 
is the least virulent of all myxoma strains, and K M18 
18 a slightly attenuated Australian fleld-etrain, which 
has been extensively studied in our laboratory and 


The 


Table 1. BURYIYAL Tims oF LABORATORY 
Virus Prine 
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represents the level of virulence most commonly 
encountered in the fleld in Australia. 

The uniform high virulence of strains from Europe 
up to the ‘Loiret April 1955' strain is apparent, anc 
the clinical picture of the infection caused by a» 
these strains has beeh quite uniform, and distinctly 
different from that associated with infections by the 
Australian strains. ‘Strain “Loiret April 1955' war 
sent to us by Dr. H. Jacotot, of the Pasteur Institute 
Paris, and was obtained on April 7, 1055, from 
tumour material removed from a tame rabbit 
suffering from myxomatosis contracted naturally. 
It produces the large tumours characteristio of the 

strains, although they develop more slowly. 
The strain ‘Notti April 1955’, supplied to us 
by Mr. J. R. Hudson, of the Veteri ; 
Weybridge, England, is also attenuated. Of five 
rabbits inoculated with small doses of the first 
laboratory-rabbit passage material from a recovering 
wild rabbit, two died with syniptoms and signs 
characteristic of the fully virulent streams, 
one became severely ill and died pat Mat days 
after inoculation, and the other two a rela- 
tively mild disease, although each developed large 
primary and secondary tumours. Experimenta still 
m their imi stages that limit dilution 
subinoculations of material from the severely 
affected rabbits produce the classical severe European 
type of disease, whereas similar passage of material 
taken from the mild cases usually produces the mild 
form of the disease. 

Estimation of the skin titre of secondary nodules 
on four rabbits infected with the ‘Loiret April 1955 
strain ranged from 10° to 10*' rabbit-mfectious 
doses per gm. of epidermal tissue twenty-five days 
after infection, and 10’ in one rabbit tested thirty- 
i days after infection. These concentrations 
exceed those found in rabbits infected with Australian 
attenuated strains at similar intervals after infection. 
Similar titrations on the three rabbits which survived 
infection with the ‘Nottingham 1955’ strain 
gave figures of 10**, 10** and 10*' rabbit-infectious 
doses per gm. on the twenty-sixth day after inocula- 
tion, which is rather lower than that usually found 
with Australian attenuated strains at the same stage 
of the disease. Oonsideration of the factors i 
transmission of myxomatosis (Fenner, Day 
Woodroofe, in preparation) suggests that attenuated 


WITH ABOUT FIVE RABNM-IKFROTIOUS DOSES or MYXOMA 


RABBITS INOCULATED IFTRADERMALLY 
XAOOYERND FROM NATURALLY OOCURRINQ CASES OF MYXDMATOSUS IN HUROPE, AND ONETAIN OTHER STRAINS F 
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* Dates refer to initiation of episootios in France and Australia with these two strains. 


t Forty rabbits, 


S = rabbit survived ; survivors allotted a survtval-time of 60 days. 
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Krains such as "Loiret April 1955’ will rapidly replace 
lbo virulent European strains wherever direct com- 
wetition between them occurs. 

We are indebted to colleagues in for sending 
wa strains of myxoma virus, especially . P. Lépine 
ad H. Jacotot, of the Pasteur Institute, Paris; Mr. 
*. R. Hudson, of the Veterinary Laboratory, Wey- 
«ridge; &nd Dr. G. Bouvier, Institut Gelli-Valerio, 
ABusanne. 

FRANX Fansen 
I. D. MABSHALL 


of Microbiology, 
‘ohn Curtin School of Medical Research, 
Australian National University, 
Canberra. 
Aug. 1. 

E D., a Fenner T J: Higa. (amb), gi Ro: S is? 054). 
Marshall, I: D. L fools, W. H., and Fenner, F., J. Hyg. 
(Oamb.), &$, No. 1, 12 (1055). 

J. R., Vel, Reo., 88, 804 (1054). Jaootot, H., Vallée, A, 
and , 88, 34 Cross}. 


Myxoma Virus in Britain 

Iv is well known that myxomatosis has caused a 
sigh mortality among wild rabbit populations m 
nost of England and Wales, and in those parts 
xf Scotland and Ireland to which the disease has 

read. Where it has been possible to make accurate 

) ions, a mortality-rate of about 99 per cent 
vas found. A similar death-rate was usual in Australia 
turing the first year (1950-51) of their epizootio, 
out attenuated strains were found fram 1958 
onwards!, 

Ever since October 1053, when myxomatosis was 
iret notified in Britain, rabbite surviving in,areas 
through which the disease has passed have been 
xxamined for evidence of recovery. Most of these 
sabbits have been found not to have been 
30 infection in the wild; but a small number have 
jean rabbits recovered from the disease, as indicated 
xy the presence of immune bodies in their serum. 
From some rabbita which were apparently recovering, 
trains of virus have been isolated and these have 
oroved to be of normal virulence. 

Only in one part of the country, the Sherwood 
Foret area of Nottinghamshire, have attenuated 
trains of virus been found in rabbits. In this area 
xibate workers and the Ministry’s fleld-officers noted 
Yom April 1955 onwards the presence of an unusual 
aumber of individuals that ap to be recovering. 
One of the strains isolated at Weybridge is mentioned 
m the preceding communication from Prof. Frank 
Fenner and Mr. I. D. Marshall, and & brief note on 
ihem has been published eleewhere!. Myxomatoeis 
iret appeared in the Sherwood Forest area in Se - 
ber 1054 and,.m spite of a heavy concentration of 
rabbits and the of fleas, appears to have 
moved and to be moving very slowly. The mortality 
bas been erratic, on some estates leas than half the 
rabbits being killed by the disease. Serum samples 
from sixty-four rabbita have been examined, in 
thirty-two, immune bodies have been present. Four 
strains of virus have been isolated which, when 
noculated into domestic rabbits, produce a ‘nodular’ 
type of infection. @Œdema is leas diffuse than in 
typical cases, but the small nodules may cover 
gxtensive areas and appear anywhere on the body, 
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nodules contain typical, fully 
later they shrink and the skin surface driea to 
form a scab; and although the nodules and scabs 
may contain a high titre of virus, it is of reduced 
virulence. 

Recent observations have shown that myxomatosis 
is again moving across the area and three recent strains. 
of virus, although not of full virulence, are more 
virulent than those obtained some months ago. 
Immune recovered rabbita will not be killed by thi 
second wave, but it is likely that the susceptibles will 
again be reduced in numbers, and the situation is 

Fully virulent virus ia producing & normal, heavy 
mortality only a few miles to the south. 

Conditions in Britain are so different from those in 
Australia that conclusions based on the behaviour of 
myxomatosig in ore country will not necessarily be 

j to the other. Mo ear E 
vectors of myxomatosis in Australia, and initial 
spread of the disease was more explosive than in 
Britain, where natural spread has been by'the flea 


Ribes Ue De y slow’. 

It is emphasized that attenuation of the 
myxoma virus in part of Sherwood Forest is an 
isolated case, affecta only a relatively small area, 
and calls for an increase rather than a slackening of 
efforts to destroy surviving rebbite. 

We are grateful to Prof. Fenner for sending us 
a copy of his communication before lication and 
for this opportunity to describe briefly the back- 
ground of the strain to which he refers. 


1 Mykytowyex, B, Watwre, 178, 448 (1058). 
* Hudson, J. B., and Mansi, W., Vet. Rs., 67, 740 (1055). 
AD. J., apd Thompson, Harry V., Ann. App. Biol., 48, 511 


Identification of Pseudocholinesterase in the 
Tissues of Ruminants 

Mosr animal tissues and body fluids contain two 
types of cholinesterase which have been designated 
as true cholinesterase and docholinesterase in 
accordance with their physiological function’. Both 
enrymes are inhibited to about the same extent by 
low concentrations of eserine as well as of prostigmine. 
In order to measure the activities of the two enzymes 
ye R ee eee 

t they considered to be ‘specific substrates’ : 


"soetyl-B-methyleholine for the true cholinesterase 


uudocholinesterase. 


and benxoylcholine for the 
i i ruminante do nob 


Binoe’ the sera and tissues 


beg cdd ing butyrylcholine, an ester which 
is hydrolysed rapidly by the pseudocholinesterases of 
other species but not by the true cholinesterases". 
A study of the characteristica of the aholinesterases 
in ox spleen has shown that approximately 90 per 
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Table 1. DIFFERENTIATION OF THE OHOLDONTERASES I 2 SURPEAION 
OF OI BPLEEN BY THE UEN OF BELECTIYB INHIWF*OXS 













La ded err (— log of the molar oon- 
oen on Pf Labia tor repaired to 
50 per cent Inhibition) with following 
compounds 
N,N'-Diiso- Dimethyl 
propyl phos- | carbamate of 
Dhysopropyl| phorodiamido | 2-hydroxy-5- 
phosphono- HSDPA. phenyibenzyl 
(ret. 9) mipaka (ref. | ammontum 















cent of the activity towards bubyryleholine (0-08 M) 
is due to a peeudocholinesberase, and the remaining 
10 per cent to one of the unidentified eserine-résistant 
enzymes similar to those found in other species”, 
Approximately 45 per cent of the total ivi 
towards acetylcholine (0-08 M) ia due to a true 
cholinesterase and the remainder to a peeudo- 
cholinesterase. The activity of the latter 
reaches a maximum abt hi concentrations of acetyl- 
and butyrylcholine, the Mi is constant (K,) with 
bubyryloholie being 10-* M. Table 1 indicates the 
concentrations of three selective peeudocholinesterase 
inhibitors required to produce 50 per cent inhibition 
of each af the three enxymes mentioned above ; these 
resulta are very similar to those obtamed under the 
same experimental conditions with the peeudo- 
cholinesterases, true cholinesterases and eserine- 
resistant esterases of other species'-U, The enzyme 
respansible for the major portion of the hydrolynis 
of butyrylcholine by ox spleen can therefore be 
classified as a peeudocholinesterase which does nob 
hydrolyse benzoylcholine at an appreciable rate. 

In this connexion, it might be noted that the rela- 
tive activity of the pseadocholinesterases of other 


recent investigations*:'*, which show that butyryl- 
cholme is hydrolysed much more rapidly than 


For identification of cholmesterases, however, ib 
` seems safer not to rely on the use of ‘specific’ sub- 
strates. None of these substrates is in fact specifically 
hydrolysed by one esterase only; aoebyl-B-methyi- 
choline is hydrolysed by the pseudocholinesterases of 
avian species® 119, and both benzoyl- and butyryl- 
choline are hydrolysed by esermne-resistant esterases 
in certain caseg’. Because of such exceptions the 
best method for identification of the cholinesterases 
appears to be the use of selective cholinesterase 
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various resistant eeterasog!;*. 
B. Mmupun 
D. K. Mvxnas 
Pharmaco- io Laboratory, 
University of Amsterdam. 
July 27 


* Mendel, B., and Rudnsy, EL, Biochem. J., 87, 50 (1043). 
Moab" Mundell, D. B., and Rudney, H., Biochem. J., 37, 475 


'Mendel, B., and Radney, H., Solence, 100, 400 (1044). Gunter, 
J. £, ¥ 157, 869 (1946). Masini Beant Moor, Boe 
Meters, 170, 628 (1082). 

‘Bannister, J., Whitaker, V. P., and Wljemundra, 8., J. Physiol., 
181, 68 (1953). 

! De Ba Bisley, J. B., and Rutland, J. P., Bioohem. J., ES, 
xv " 

' ohen, J. A. F., and Warrings, M. G. P. J., Ada Pres. 

Neerignd. Physiol., 17, 2 (1049). 


* Myers, D. K, Bioohem. J., 65, 67 (1058). 


* Hawkins, R. D., and Mendel, R., Brit. J. Pharmacol., $, 178 (1949). 
Aldridge, W. N., Bioohem. J., B8, € (1052). . 
H Hawkins, R. D., and Gunter, J. M., Bioekes. J., 40, 102 (1946). 
“Austin, L., and Berry, W. K., Biochem. J., 64, 605 (1953). 
nr d and Thompson, E H. 8., Brit. J. Pharmacol., 7, 26% 


Site of Virus-like Particles in Rous Fowl 
Sarcoma Cells 


A BIMPLA and reliable technique has been evolved 
for preparing freshly collected ascites tumour oells 
for electron microscopy. It makes use of the fi 

that when such cells are incubated under a i 

conditions and are brought into contact 'Form- 
var'-ooated slides, they change shape within a few 
minutes of gaining a grip on the ‘Formvar’. The 


. va’? . 
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change is from the round form of the free dispersed 
single cella to a spindle form, and an early stage in 
the transformation consista of the oells spreading 
widely and becoming extremely thin. Ascites tumour 
cells spread thinly in this way are very suitable for 
electron microscopy ; they can be fixed over osmium 
vapour and transferred easily to electron microscope 
Specimen grids with samples of the ‘Formvar’ to 
which they adhere’. 

This method avoids the labour and uncertainty of 
the tissue culture technique for preparing cells for 
electron microscopy’, allows the cells to be prepared 
in large numbers and makes it unnecessary to keep 
them for many hours in an unnatural £n vitro environ- 
ment. It has been applied to the single dispersed 
tumour oella of an ascites form of the Rous No. 1 
fowl sarcoma‘, in which all, or at the worst almost 
all, the cells flatten out under the conditions used. 
Thus, preparations made in this way avoid the 
problems of sampling inherent in the examination of 
ultra-thin sections of Rous sarcoma material. 

Some 12,000 well-preserved Rous ascites cells from 
seven different tumours have been examined in the 
electron microscope. In some of the cells from four 
of theee tumours, virus-like particles slightly leas than 
0-lu in diameter have bean observed; in the other 
three tumours, no cells with particles were found, 
although about two thousand cells were examined 
from each. When cells with particles have been 
present, their incidence has varied from tumour to 
tumour, ranging from less than l in 2,000 cells to 
1 in 50 cells; rt has, however, been constant for all 
the preparations made from any one tumour, thus 
arguing against a chance artefact being nagible 
for the appearances in question. The particles have 
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always been found grouped together in one or more 
of the vacuoles common in this type of cell (Figs. 1 
and 2) and are readily seen by phase-contrast micro- 
scopy when the cella are alive. No particles have been 
observed free in the cytoplasm of the cells of the 
present series, although cytoplasmic structure 18 well 
preserved by the technique used (Fig. 1). 


" M. A. EPSTEIN 
Bland—Sutton Institute of Pathology, 
The Middlesex Hospital, 
London, W.1. 
Aug. 17. 


1 Hpstein, M. A., Exp. Oel Res. (in the prees). 

1 Hpstein, M. A., J. Roy. Miro. Soc, (in the presa). 

? Porter, K. E., Claude, &, and Fullam, H. F., J. Bey. hed , 81, 283 
(1045). Glands, E , corter, K. R., and Pickels, E. G., Oaxeer 

‘ M. A, Ann. Rep. Brit. Hmpire Canoer Campaign, 29, 59 

Best). 


Role of pex pi roma in Mental 
Diseases and its gonism to Lysergic 
Acid Derivatives 


Tum poesibility that 5-hydroxytryptamine plays 
& part in abnormal mental processes has been dis- 
cussed by Gaddum! and by Woolley and Shaw". The 
hypothesis is based on the findings that this sub- 
stance is a natural constituent of nervous tissue, 
particularly of the brain’, and that certain of ita 
actions are antagonized by lysergic acid diethyl- 
amide*, & drug which on oral application ond im 
doses of only 0-5—1-0 pgm./kgm. produces pronounced 

io disturbances in normal human bemgs'. 
According to this hypothesis, the effects of lysergic 
acid diethylamide result from its antagonistic effect 
on the S-hydroxytryptamine in the brain. 

In the course of screening derivatives of lysergic 
acid diethylamide for 6-hydroxytryptemine-blocking 
effecta, we have found in 2-brom-d- io aad 
diethylamide, coded BOL 148, a com which, 
like io acid diethylamide, strongly antagonizes 
certain effecta of 5-hydroxytryptamine, but unlike 
lysergic acid diethylamide does not produce abnormal 
psychic disturbances. The mtroduction of one 
bromine atom into the molecule of lysergic acid 
diethylamide thus completely alters ite activity ; it 
loees the characteristic property of producing psychic 
disturbances in man but retains the strong anti- 
5-hydroxytryptamine action. 

When comparing the central and peripheral effects 
of lysergio acid diethylamide with those of BOL 148, 
pronounced differences were found‘. In normal and 
waltzing mice, lysergic acid diethylamide causes 
excitation, whereas BOL 148 has a sedative effoct. 
In cata, small doses of the former cause a fall in 
arterial blood preasure and bradycardia, whereas the 
latter, tested in doses up to 1 mgm./kgm., was prac- 
tically inactive. Again, the former has a strong 
stimulating effect on the rabbit uterus $n situ, 
whereas the latter is practically inactive. We have 
also tested BOL 148 on ourselves and on some of 
our laboratory staff. It never produced signs of 
mental or psychic disturbances such as wo regularly 
observed after lysergic acid diethylamide, even when 
used in doses twenty times as great. There was only 
a certain sedative action, consisting in a feeling of 
general fatigue and sometimes alight nauses. 

In spite of the fact that the pharmacological effects 
of BOL 148 differ so completely from those of lysergic 
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acid diethylamide in animals as well as in humana, 
it was found to share with the latter the 
anti-5-hydroxytryptamine i 


perfused; kidney of rat, BOL 148 was found to 
be an even stronger an ist, being about one and 
a half times as active. other tests BOL 148 was 
found to have approximately the same anti-5- 
hydroxytrypbamine action as lysergic acid diethyl- 
amide, for example, in antagonizing 
intra-aortic injections of 5-hydroxytryptamine on 
the arterial blood preasure and the renal and mee- 
enteric blood flow of the cat, in blocking the broncho- 
constrictor effect of 5-h tamme and in 
antagonizing rts potentiating effect on barbivurates. 
The anti-5-hydroxytryptamine effect of BOL 148 is 
highly specific ; m doses which fully antagonized the 
action of 5-hydroxytryptamine, BOL 148 showed no 
signs of an: antihistamine, . antiadrenaline or anti- 
acetylcholine affect. 

As the hypothesis of the cerebral funotions of 
b-h; tamine is based to a great extent on 
the fact that lysergic acid diethylamide is a strong 
ange of 5-hydroxytryptamme, the present find- 
ing that BOL 148 is as active as lysergic acid diethyl- 
amide in antagonizing 5-hydroxytryptamine but 
produces none of the mental disturbances makes it 
necessary to reconsider this hypothesis. It cannot 
be argued that BOL 148 lacks cerebral actions because 
it doea not penetrate mto the brain tissue; the 


sedative action it produces is a central effect. In - 


addition, after an injection, BOL 148 could be 
detected in the same indirect way as lysergic acid 
diethylamide in extracta of the brain, when tested 
for anti-5-hydro tamine activity. Brain ex- 
tracts of mice previously injected with either BOL 148 
or lysergic acid diethylamide exerted anti-5-hydroxy- 


e activity’. 

Our resulta with BOL 148 thus make it difficult 
to correlate the psychic effecta of lysergic acid 
diethylamide with its anti-5-hydroxytryptamine 
property. At present, we are not justifled in assuming 
& causal relationship between two properties 
of lysergic acid diethylamide, although it may 
eventually be found that the 5-hydroxytryptamme 
in the brain is involved in the central actions of 
lysergic acid diethylamide. The mere fact of a 
pharmacological antagonism between lysergic acid 
diethylamide and ee however, 
no longer provides evidence for hypothesis that 
inhibition of the latter m the bram is the cause of 
the mental disturbances. 


A. OaRLerrt 
E. Ror 
Department of Pharmacology, 
Sandoz, Ltd., Basle. 
Aug. 11, 
! Gaddum, J 


. H., Olbea Foundati rs Crm on Hypertension, 

London (J and A. Churchill, Ltd , 1 ). 

* Woolley, D. W , and Shaw, E , Sermos, 119, 587 (1084) ; Bru. Med. 
J., 11, 121 (1054). 


* Amin, A. H. T , Orawford, B. B , and J. H., International 
aom Gere niet 1068p. 106. twarog, B. AL, 


Page, J. H., Amer. J. Pkynol., 
“Gaddum, J. H., J. Phgpeiol., 181, 15P (19063). 
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Transfer of Proteins from the Yoik 
to the Chick Embryo 


Tua transfer of antibodies from the mother to thi 
fœtus in certain mammals, and from the hen to the 
egg yolk and thence to the embryo in birds, is wet 
established. Whether proteins other than antibodie 
are thus transferred is still o to question. Despite 
our lack of knowledge on thi topic, it is generally 
thought, as Buxton! recently pointed out, that pro. 
being from the blood or tissues of the hen ai 
hydeclytio ucta which are reassembled intc 
proteins within the ovum. Because of the proteolytic 
activity of the yolk sao and ite contents, a similar 
mechaniam is supposed to account for the passage 
of tein from the yolk mto the circulation of the 

ryo. 

We found recently’ that, after intravenous in- 
jection mto.the hen, bovine y-globulin and orystalline 
albumin, and whole lobster and rat sera are readily 
detected in the yolk by serological means. Further 
study of the bovine serum ions in the yolk 
showed that they retained their ive electro- 
phoretic mobilities on filter paper and could be dis- 
Placed like the original proteins by ul i 
tion. The bovine ins deposited in the yolk do 
not interfere with development, since we have reared 
& number of the chicks to maturity and normal 
reproduction. 

The i ts have now been extended to the 
passage o proteins from the yolk sac into the embryo. 
0-8 or 1-0 mL of 5 per cent solutions of Armour’s 
bovine y-globulin and orystalline serum albumin were 
injected into the yolk sace of chick embryos varying 
in age from three to nineteen incubation days 
Embryos older than six days were bled from the 
vitellme or allantoio arteries after various intervals 
of time; younger embryos were extracted tn toto 
with 0-9 per cent saline. Rabbit antisera previously 
shown not to react in precipitin testa with rat, human 
and embryonic and adult chicken sera were used to 
detect bovine protein activity in the embryonic sera 
and body extracts. Fig. 1 ahows the resulta obtained 
with y-globulin. Fewer experiments have been done 
with albumin, but positive testa at consistently lower - 
titres have been obtained. 

Bovine y-globulin was not detectable in sera or 
extracts prior to eight days of incubation. In the 
period between ten and fifteen days incubation, both 





$ 7 989 9 |o !! t? DB H E KT 05 19 
Ago of embryos (days) 


1. Short vertioal limes indicato when bovine y-globulin was 
ted into the yolk sac. Blaok circles show when embryos were 
or extracted. * indloates pools of two or more embryos 
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moaitive and negative results were common. We have 
season to believe that negative tests are obtained 
when the injected protein solution flows to regions 
f the yolk sao where it is not in contact with the 
olk sao membrane. Chicks at sixteen—twenty days 
f incubation invariably- showed bovine protein 
tivity in their serum. "These results rather 
‘losely with those on the uptake of an from 
he yolk. to Brandly e£ al.", Dxierrgowski 
1901) found that diphtheria antitoxin may pass from 
ihe yolk into the embryo "during the first 10 days" 
^f incubation. Antibody which neutralizes the virus 
X infectious bronchitis of the chicken first appears 
m the serum of ten-day embryos‘. Non-agglutinating 


able in the serum between twelve and fifteen days 
«f incubation’. 

Brambell et al.* injected antisera produced in the 
pigeon and in a number of mammals into the yolk 
4aœ of chicks ab the sixth and eighth days of incuba- 
tion and were able to detect only the pigeon anti- 
bodies in the circulation. It is not stated explicitly 
"when the chicks were bled, but we infer this was 
done after hatching. If this is true, their results do 
mot necessarily conflict with ours, ginoe the mam- 
malian antibodies may be cleared from the serum 
within eight-ten days, as are heterologous antibodies 
in the rabbit’. 

A. M. BOHHOHTMAN 
PATRIO F. KNIGHT 


Department of Zoology, 
University of California, 
Los Angeles 24, California. 
May 8. 


3 Burton, À., Mature, 108, 657 (1951). 
1 Knight, P. F., and Seheohtnan, A. M., J. Enp. Fool., 187, 271 (1954). 
* Brandly, 0. A., Moses, H. B., and Jungherr, M. L., Amer. J. Ve. 
Ra., 7, 333 (1046). 
« Jungherr, B. L., and Terrel, N., Amer. J. Vet. Ree., 9, 201 (1948). 
* Burton, A., J. Gen. Miorobiol., 7, 268 (1052). 
'Brambell, F. W. B Brene , J., Haliday, R., and Hemmings, 
Ws A, de l bee E 
' gc and Dammin, G. J., in “The Ni 
Bign the Antibody ait by A M. 
, Jun. (Columbia Univ. Pres, Now York). 


Reaction of Alloxan with Ascorbic Acid 

Ir has been reported from this laboratory! that, 
although acetoacetate alone causes an increase in the 
susceptibility to alloxan diabetes in rabbits, the 
product prepared by condensing acetoacetate with 
giucose (namely, 2-tetrahydroxy butyl, 5-methyl, 
4-carboxy furan), in the form of its sodium salb, 
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when injected intra or intravenously in 
ween ae Rd apc a L6 1 with 
alloxan or even lems, can t alloxan diabetes’. 
It has also recently been shown by Nath and Bhatta- 
thiry (unpublished results) that 1:2 dienol glucose, 
which is from this condensation product 
on hydrolysis, reacts with alloxan. 
West end Rinehart? observed that ascorbic acid, 
compound, reacts with ninhydrin to 
give rise to hydrindantin and dehydroascorbio acid, 
which then loses a molecule of carbon dioxide, 
dpi id through decarboxylation. Since alloxan 
similar to ninhydrin and because 
alloxan reacta with the endiol ; uoose, attempts were 
therefore made to seo if & reaction could also 
be detected between ascorbic acid and alloxan, and 
if so what were the producta of such reaction. 
Vitamin O and alloxan in molecular proportions 
of 1:1 and 1:2 in phosphate buffer pH 7:2 were 
allowed to react at 80°, the mixture being shaken 
constantly. Blank experiments with vitamin O alone 
were conducted under identical conditions. The 
vitamin O content of the mixture as well as in aliquot 
parts was determined from time to time by the 
modifled titrimetric method of Beasey*. 
Dehydroaseorbio acid formed during the reaction 
was also determined according to the method of Roe 
and Keuther*, and whether & portion of it was lost’ 
dne to its further transformation to something else 
was also calculated after the reaction bad gone on 
for 30 min. The results are shown in Table 1. 
Ib was observed by West and Rinehart’ that 


dehydroaseorbic acid formed during the reaction of 
ascorbic acid with ninhydrm decarboxyla- 
dae eam A ddp i ia of ita lactone 

loss of car dioxide and 


siden nate of Lxyloeone. Attempts were therefore 
made to find out if the loas of dehydroascorbic acid 
in this reaction can also be accounted for through 
ita further transformation as above and the liberation 
of carbon dioxide. 

The gas evolved in the reaction between ascorbic 
acid and alloxan was also detected as carbon dioxide, 
which was estimated titatively by using 100 
tué ths quantity of the raactihg substances used 
in the above experiment. Carbon dioxide waa esti- 
mated by absorption in a standard solution of 
alarms hydroxide by the usual method. In 

when 88 mgm. of ascorbico acid 
imi alle react with an equimolar quantity of 
ieee ee 71 mgm.), deahydroascorbic acid lost 
was found to be 11-6 mgm. and carbon dioxide 
evolved 2-57 mgm.; and in the second experiment, 
when the molar ion of the constituents was 
1:2, the amount dehydroascorbic acid lost was 
22-5 mgm. and carbon dioxide evolved 4-60 mgm. 

22-5 mgm. of dehydroascorbic acid on decarboxyla- 
tion should yield 5-§ mgm. of carbon dioxide, which 


Table 1 





culated 
acid) after 80 min. 
(mgm./10 0.6.) 


0-76+0 01 


0-88--0-01 
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is only 0.9 mgm. higher than the observed value. 
Tt is also evident from the resultas that when one mole- 
cule of ascorbic aoid is allowed to react with two mole- 
cules of alloxan, the loas of dehydroasoorbio acid and 
liberation of carbon dioxide is almost double that 
when the molar proportion is 1:1, thus suggest- 
ing the poewibility of one molecule of ascorbic acid 
combining with two molecules of alloxan, as with 
ninhydrin. The reaction can be represented as 
follows : 


4. 
ne + 2 mol.HN—0O 
lou 3 Oo 





Alloxan 
(og , dso 
Ascorbio acid Dehydroascorbic 
acid 
(B) 
00—— OOOH HOO 


OH 
Dehydroascorbic acid 


LXylosone 


It is also interesting to note that although dehydro- 
ascorbic acid alone at pH 7:2 for 80 min. at 40° O. 
does not give any indication of further breakdown 
and liberation of carbon dioxide, it can do so during 
the course of this reaction. 

Further work on the mechanism of this reaction 
ifin 

It been shown by Bailey e al.*, Brickmann 
and Wertheimer’ and others that alloxantin, unlike 
alloxanio acid, which is formed from the reaction of 
an endiol glucose with alloxan, is highly diabetogenic, 
thus accounting for the observation of Levey and 
Suter’, who did not find any prevention of alloxan 
diabetes by ascorbic acid. This gives additional 
support for the nature of the reaction indicated above. 


1 Nath, M. O., Gadgil, J. 8., and Hatwalno, V. G., Biochem. J., $3, 481 


* Nath, M. O., and Sahu, V. K., Solencs, 19, Bad Chart eae 
work, Nath, AL C, and Bhattathiry, H. P. AL. (in 

* West, E. B., and Rinehart, R. B., J. do OM, 146, 105 (1943), 

‘Bessy, O. A., J. Assoc. Ofleral Agrio. Chem., 37, 537 (1044). 

^ Roe, J. AL, wei nd O. A., J. Biol. Chem., 147, 509 (1045). 

“Baloy, 0-0 rO aane end Tebeh, Fe Bo Pub cil 
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Effect of Thioctic Acid on Glucose 
Oxidation by Liver Slices 


Stuprse on the metabolism of “0-gluoose by live 
slices usually show a low i ion of the lak 
into tbe expired carbon dioxide. Other tissues, whe 
studied # vitro, dhow a glucose respiratory quotien» 
in the vicinity of 0-8, whereas when glucose is fe 
to intact animals it approaches the theoretical. 

In the course of studies on the affect of insuli 
on the metabolism c 
liver slices, the effect c 
several coenzymes on th 
incorporation of labe 
from 1O-glucoge, ™O-2 
pyruvate and *O-1-aoe 
tate into ited carbo» 
dioxide has invest 
igated. Of the coenzyme 
studied, only  thiocti 
acid has so far beer 
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OO—NH 


ob 


Alloxantine shown to have any in 
fluence on the oxida 

’ tion of these substrates 

The system used was as follows. Al mcubation 


were carried out for 1 hr. in Warburg vessels at 37° C. 
shaking-rate 96, amplitude 4 am. Carbon dioxid 
was collected on a filter-paper spill soaked in pot 
aium hydroxide in the centre well, and the reactio» 
stopped by 0:8 mL of 0-3 N hydrochloric acid ti 
from a aide-arm, followed by 30 min. further 

to absorb the released cerbon dioxide. The 
consisted of: liver slices (paired throughout), tota 
dry weight 45-50 mgm.; Krebs-Ringer phosphate 
buffer pH 7-4; gas phase, oxygen 2 ml.; glucose 
2 mgm., or pyruvate, 3 , or acetate, 2 mgm, 
0-04 po. of the corresponding isotope was added t« 
each vessel. Where required, 40 pgm. thioctic seie 
was added. 

After incubation, the filter papers were removeo 
and the potassium carbonate formed eluted by wash. 
ing each four times in carbon dioxide - free distilleo 
water. The centre well was then washed out, the 
washings combined, carrier potassium carbona 
(1 mL of 0:01 M) added and the carbonate war 
precipitated by the addition of excess bartur 
chloride. The precipitate was washed twice witt 
carbon dioxide - free distilled water, and then twice 
with acetone, plated, dried and counted usme 
& windowless tube. The results are shown in 
Table 1. 

From these resulta it is seen that the presence of 
thioctic acid increased the incorporation of labe) 
fram ‘O-glucose, had little effóob on 1*0-2-pyruvate 
and decreased the incorporation from 1!*O-1-aoetate, 
presumably by dilution with acetyl coenzyme A 


Table 1. TOTAL OOUNTE/KIX.KGX DRIND-WEIGHT LIYKR 





aues B 
didida | P 


10% 
21-8 
23-5 
262 
19-7 
20-8 
20.8 
232 
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zm non-labelled sources. It is thus concluded that 
«a liver-alioe EE ee favourable conditions 
r oxidation are produced by the addition 
f thioctic acid to the buffer and, conversely, in such 
i ta there is normally some difficulty in the 

Mecarboxylation of pyruvic acid, although action of 
he coenzyme at another point in the metabolic 
«athway cannot be excluded. 
We thank the Australian National Health and 
wledical Research Council for financial support and 
ai Lilly and Co. for support and a gift of thioctic 
acid, 

J. BozxusSrIEIN 

Buryit D. HARTMAN 


Dopartment of Biochemistry, 
University of Melbourne. 
Aug. 1. 


Inhibition of Acyl Trypsins by Human 
Serum 


Taara is in blood a relatively high concentration 
ofa iflo trypein inhibitor, the nature and identity 
of which are not fully established. In the presence of 
salts, it seeme to form a stable stoichiometric addition 
complex with the enzyme, which is practically un- 
dissociated and enzymatically inactive. ^ Similar 
complexes also prevail between the enzyme and a 
scare of other natural inhibitors, whereby, in the case 
of ovomuooid, complex formation can be largely 
prevented by chemical modification ‘of trypain"’. 
Thus it was recently shown that the trypsin — ovo- 
mucoid. camplex has a dissociation constant K, = 
5-8 x 10° M, whereas is inhibited 
to a much leaser degree, the dissociation constent 
being higher? by a factor of about 10°. 

In view of the reported use of trypsin in the 
intravenous treatment of mflammations and embol- 
iams+', it appeared of interest to compere the 
resistance of various acylated trypsins* to the 
inhibition by human serum. Inhibition was determ- 
ined by measuring the activity of a constant amount 
of crystalline native trypain or its acylated derivatives 
(0-06 mgm. per total digestion volume of 7 ml., 
using casein as substrate) in the presence of increasing 
concentrations of serum. A few typical curves are 
presented in Fig. 1. In the case of trypein, the 
activity decreases linearly with the increase of serum 
concentration up to about 8 x 10- ml. of serum 
per ml. of digestion mixture. This is the behaviour 
expected when a stable and inactive addition com- 
plex is formed between the enzyme and the inhibitor 
contained in the serum. By extrapolation of the 
straight portion of the curve, the stoichiometric 
equivalence point between enzyme and inhibitor can 
be established, the dimociation constant of the 
addition complex being then calculated from the 
residnal tryptic activity at that pomt. For 
the calculated value is K = 2-2 x 10-* M. Acetyl 
trypsin, in oontrast to its behaviour towards 
ovomuooid, is still strongly inhibited (dissociation 
constant K = 5.2 x 10-* M), but for the other 
derivatives the inhibition decreases in the order: 
propionyl trypsin (K = 1-5 x 1v0-* M), butyryl tryp- 
gn (K =—1-1 x 10 M), itaconyl trypsin (K = 
1-4 x 10-' M) and citraconyl trypsin (K = 1-5 x 
10-' M). From Fig. 1 ib can be seen that there is a 
good agreement between the experimental points and 
the curves calculated from the observed dissociation 
constants. 
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SENA OOMOENTRATION xio? 


Tig. L auae A he ince Ma [i presenton Of Inerean ng 
concentrations of human &ypein; O, 
propianyl 


trypsin ; s nbus GTP 

The lytic activity of the acylated enzymes 
ig slightly lower than that of the native enzyme, but 
is of the same order of magnitude. The actual de- 
crease in activity depends on the nature of the acyl 
residue, as well as on the substrate with which it 18 
measured’, Tbo Tee IAF re pees a 
tion constants of the enzyme-inhibitor i nis 
from acetyl- to citraconyl-trypsin follows clearly the 
increasing molecular volume of the acyl substituent. 
Thus it would appear that the mecreased resistance 
of acyl trypeins towards inhibition is not due to the 

of the amino-groups, which were claimed 
to be essential for inhibition of ovomucoid', but can 
be more readily explained on the basis of steric 
hindrance. T mers nude ey eae 
niflcanoe in explaining the mechanism of the inhibi- 
tion of trypsin, as no effects of comparable magnitude 
(10°) were observed in the action of acyl trypeing on 
various substrates*. 

Trypsin acts also on other com of blood. 
Thus ite clinical use is being justified by ita direct 
fibrinolytic activity as well as by ita activation of the 
flbrinolytio system of the blood. Large cancentra- 
tions of enzyme aot also ively, by the pre- 
ferential digestion of fibrinogen, which has a high 
content of lysine and mine residues, whereas the 
other globular proteins of the blood are relatively 
resistent to ic action, at least m the native 
state*. It is significent, however, that when trypsin 
ia Injected rapidly into the blood stream, it causes 
immediate death of experimental animals by giving 
rise to extensive lopal blood clottingb'. Suoceasfal 
tzypsin therapy seems to depend, therefore, to a great 
degree on a very slow rate of injection, maintaming 
at all times a delicate balance between the fibrinolytic 
and the blood-olotting activities of the enzyme. This 
is difficult to achieve, as large amounts of enzyme 
(up to 250 mgm. per rabbit were employed) are 
required to overcome the high concentration of serum 
inhibitor present. It is felt that the use of acylated 

particularly the higher members of the 
series, would largely overcame this inconvenience, as 
they would maintain some of their enzymatic activity 
in the presence of an exoegs of inhibitor. 
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This study was carried out under the mgis of the 
U.8. Atomic Commission and was supported 
by fonds of the National Science Foundation. 


Fordham U: s 
New York 58, N.Y. 
May 24 
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Characterization of a Second Plgment 
In Strawberries 


\ 
Tum major pigment of the cultivated strawberry 
is pelargonidin-3-giucoside*. Studies reported in 
1851 to the National Preeervers Association showed 
that commercial varieties Marshall, B P 
Sovereign and Shasta contained a antho- 
cyanin in low concentration. We now present 
evidence that the pigment ‘is cyanidin-8-gluooside. 
The pi te were isolated by precipitation from 
Wibulaüo! as thai hydroehloridee!, Enrichment in 
the minor pigmen b was effected by adsorption on 
neutral alumnmium oxide, using water as solvent. 
Complete separation was made on a cellulose column 
with & mixture of n-butanol and 2 N hydrochlorio 
acid’. After concentration of the effluent under 
vacuum, the hydrochloride was precipitated, ifled 
as the picrate and reconverted to the hy ide. 
The agtucones of the pigment and of idin-8-5- 
PE from red rosea, were by hydro- 
is with 6 N hydrochloric acid. These were chrom- 
kero hed on paper, using butanol 2 N hydrochloria 
A R 
The 


ues were 0-64 and 0-64 respectively. 
absorption spectrum of the aglucone was identical 
with that of cyanidin, in 0-001 
in ethanol. 


hydrochloric acid 
The unknown anthocyanin was chromatographed 
together with chrysanthemin (oyanidin-3-gluoonide). 
The observed Ry values in a butanol/acetio acid/water 
solvent were 0:32 for both. Ry values of cyanidin-8- 
ide in this solvent have been reported as 
0-885", 0.38? and 0-304. The addition of sodium 
carbonate to the solution of the unknown pigment pro- 
duced & blue colour, identical with that given by a 
crimson carnation extract’. A positive reaction with 
iron was also noted. ' 
- . The unknown sugar was chromatographed with 
glucose and with galactose, and gave Ry values in 
phenol and butanol/acetio acid/water identical 
rap bdo In a $-day chromatogram with ethyl 
acetate/acetic acid/water*t, the unknown oo-chromato- 
graphed with glucose and not with galactose. An 
osaxone 
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- [: &Dimethyldibenzothiophen In a Kuwait 
_ Mineral Oil Fraction 


Durma examination of -a fraction of a Kuwait 
(Middle East) mineral oil, I isolated, some time ago, 
a small amount of a colourless crystalline substance 
of melting point 152-158° which appeared, from ite 

analysis and ultra-violet a 
spectrum’, to be a dimethyldibenzothiophen or ite 
equivalent (found: O, 79:2; H, 6.8; B, 14.3; 
calo. for O,,H 1.8: O, 79-2; H, 5-7; B, 16-E per cent). 
Amex. 238, 257, 265, 278, 283, inflex. 808, 813, 827 my 
(log c, 4-66, 4-09, 3-97, 8-83, 8-88, (2-16), 2-39, 2-52). 
The substance formed an unstable o ow 
picrate of melting point 120—180? (found: N, 9.0; 
eale, for C, EH. ,8.0,H4,0,N, : N, 9:5 per cent) and 
a yellow s-trinttro complex of melting 
154-155? (found: N, 9-5; O,,H,,8.0,H,0,N, re- 
quires N, 0-8 per coent), but oould not be desulphurized 
with Raney nickel in boiling ethanolt, In this it 
resembled 1-methyldibenzothiophen, which Mr. J. R. 
Crowder in this laboratory was unable to d hurize 
with Raney nickel in ethanol, although 
thiophen itself waa converted to diphenyl in 50 per 
cent yield (compare Gilman and Esmay’). This 


. suggested the presence of a substituent in a position 


flanking the sulphur atom, but with the very small 
amount of material available it was im icable 
at the time to elucidate the structure the com- 
pound completely. It has now been identified, by 
mixed melting point, as the then unknown 1]: 8- 
dimethyldibenrothiophen (mp. 158-154?) which 
Kruber and Raeithel have recently isolated from a 
coal tar fraction‘. These authors were likewise unable 
to desulphurize this compound, and also noted the 
formation of an unstable picrate of meltmg point 

180-181*. I am grateful to pee at epu. 
me with & specimen of the pure compound for mi 
ne polt desnuda Bo far as I am aware, 

first derivative of dibenzothiophen to be 
isolated from a mineral oil source. 

The starting material for this in ion was & 
fraction, boiling range 880—350*, of a Kuwait crude 
oil. This had been obtained by distillation under 
reduced preesure and was extracted with furfural® at 


treated with pioric acid in ethanol, The 
red picrate, after several crystallizations from 
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. Morton, of the University of Birmingham, for 
plying the oil fraction for this mvestigation, and 
* Dr. J. W. Cook for his interest in its progress. 
Gcroanalyses were carried oub by Mr. J. M. L. 
fameron and Miss M. Christie. 

W. OARRUTHHBRBS 


University, 

Glasgow, W.2 

M., Bull. Soo, Okim. 1983). Sewioki, HL, and A 
em ee m Bos "HM. A1). : pud 
Blick, Y. F., and Shesta, D. G., J. Amer. Chem. Soc., 70, 3768 (1048) ; 
71, 4010 (1949). 
Gilman, H., Enay, D. L., J. Amer. Chem. 5oc.. 75, 2047 (1003) 


Nucleophilic Substitution in Vinylic 
Halides 


NugcLEOPHILIO substitution of a halogen atom 


sre recorded in the literature‘, and facile subetitution 
tae 1 : 


ith &romatio systems in which, as has been demon- 
trated by numerous i nucleophilic sub- 
stitution occurs readily only when electron-with- 
irawing groups are present at suitable positions in 
someric forma, the sterio course of substitution is 
of special interest since information about the geo- 
netry of the transition state can, in principle, be 
j;btained. We have examined the products and 
rinetios of substitution in the ethyl-B-chlorooroton- 
ates, the configurations of which are known’. 

Both forms readily underwent bimolecular reaction, 
m ethanol solvent, with thioethoxide, thiophenoxide, 
3thoxide and phenoxide ions. An examination of 
producta showed that with ethoxide ions or phenoxide 
ons the same product was obtained from both 








dy and N are expremsed in gm mols.) min~! and kos].mole"!. 
* As 1n the parent compounds, ois and irens refer to the configuration of the methyl and carbethoxy 
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chloroesters. With thioethoxide ions, however, two 

cta were obtained, their relative amounts 

ing on which chloroester was used. These 
two products, which we will call the higher boiling- 
point (and lower boiling-point) isomers, had very 
similar ultra-violet spectra and both gave aceto- 
acetio eater on mild treatment with acid. All the 
evidence indicated that they were the isomeric ethyl 
8-thiosthoxycrotonates. Essentially similar resulta 
were obtained with thiophenoxide ions as nucleophilic 
reagent. It was fi that with appropriate pre- 
cautions and under conditions in which isomerization 
of factors and products was shown not to occur, 
the products of reaction could be isolated in about 
90 per oent yield. The results are illustrated in Table 
1; kinetio data refer to solutions of concentrations 


garam M/20. 

comparison of the infra-red spectra of the 
thioethoxy-esters with those of the chloro-esters 
showed that, although no unequivocal assignment 
of the bands could be made, the spectra in the range 
600—1,700 am.-! were best interpreted on the assump- 
tion that the lower boilmg-point and higher boilmg- 
point thioethoxy-esters had the ots irans oon- 
figurations ively. Examination of the pro- 
ducts obtained by treatment of the thioethoxy -esters 
with iA nickel led to the same conclusion. 
From the lower boiling-point isomer we isolated, 
after cautious hydrolysis of the producta of the 
reaction, cis-crotonic acid in about 80 per cent yield ; 
ihe higher boiling-point isomer, under the same 
conditions, gave irans-crotonio acid in similar yield. 
On the basis of this assignment, ib ia seen that the 
reactions proceed largely, though not completely, 
with retention of geometrical tion. 

The transition state in substitution at a vinylic 
centre has been discussed by Bunnett! and Gold’, 
The most acceptable model for the present case is 
that in which the valency bonds at the carbon centre 
undergoing substitution become, or tend to become, 
tetrahedrally Since an extra p-orbital is 
required to form the sp* hybrids, the double bond is 
lost in the transition state and the carbon stom 
adjacent to the centre of substitution acquires a 
negative charge. On this view, and assuming that 
no rotation occurs in the transition state, substitution 
should proceed, in a synchronous process, that is, 
in the absence of a definite intermediate adduct, with 
retention of trical configuration and should be 
enormously facilitated in those molecules containing 
a group capable of delocalizing the negative charge 
f jn the transition state. 

It is clearly possible to extend this formuletion 
to include the existence of an intermediate of con- 
siderable stability. The longer the life of such an 
intermediate the greater 
will be the degree of iso- 
merization produced by 
free rotation about the 
single bond which in the 
intermediate replaces the 
double bond of the origmal 
compound. The reactions 
of the ethyl B-chloroeroton- 
ates with thioethoxide ions 
result in predominant re- 
tention of geometrical con- 
figuration and are best 
considered, therefore, as 
proceeding through a short- 
lived intermediate : 
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au, Ol Ol OH, 80,H, where M is the number of moles c 
b d N d solute in 1,000 gm. of solvent. If w 

30H = call the energy of proton-transfer fo 

i + 80H, — l* Oro E l + O5 the solvent molecule itself (autoprote 

\ V^ N lysis) Js, any molecule for which J ze J 
X 00,0,B, i fa) z 00,0,H, will not behave like an acid in the give 

solvent. On the other hand, any mole 
Ethyl f-chloro-trane-orotonate (92%) cule for which J x 0 will dissociate en 
tirely in the given solvent and will be : 
From studies on the unsubstituted strong acid. Under these conditions, the functio 


compounds, the carbethoxy group was found to 
increase reactivity by a factor of about l0*. This 
large effect can be understood on the formulation 
given, since, as Bunnett’ has pointed out, one of the 
reasons for the inertness of simple vinylic halides 
may well be that the carbon atom adjacent to the 
centre of substitution does not readily accept a 
negative charge. 

The reactions with ethoxide ions in which only 
one product was isolated whichever chloro-ester was 
used may involve an intermediate of longer life; or 
alternatively, the isomer which wes not found may 
be unstable under the experimental conditions. Since 
all attempta to prepare this isomer failed, we are, 
at the moment, unable to distinguiah between these 
possibilities. 

We thank Profs. E. D. Hughes and C. K. 
for their help and en ent, and Dr. P. B. D. 
de la Mare, Dr. E. 8. Graham and Mr. T. M. Dunn 
for much valuable discussion. Thanks are also due 
to Dr. D. J. Millen and Mr. D. Watson for measure- 
menta of the infra-red and for valuable 
discussion, and to Mr. D. V. Banthorpe for carrying 
out the experiments with Raney nickel. 


D. Ewva Jowms 
C. A. VERNON 


William Ramsay and Ralph Forster Laboratories, 
University College, 
Gower Street, 
. London, W.O.1. 


1 Hughes, Trans. Fered. Soc., 87, 603 (1941). 

*Bunnott, Chem. Rese., 49, 178 (1061). 

? Gold, J. Okem. Soo., 1481 (1061). 

*Lovenioh, Losen and Dierichs, Ber., 80, 050 (1927). 

§ Àntenr! Ber., 90, 1581 (1 ; £9, 1630 ; A 2212 
(1880) ; bio, St (1890). E ATEA Vou Dy, e Ei in 


* Mlobael, Ber. , 4x15 (1901); J. Chem., 844 (1805). 
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A Generalization of the Concept of Acid- 
Strength and Acidity 


Ar the present time it is still difficult to compare 
the strengths of acids dissolved in different solvents 
either on an i or a theoretical basis. The 
acidity constant K, as defined by Brensted is merely 
a measure of the strength of the acid in the given 
solvent. The acidity-functions as proposed by 
Hammett? and others" give only experimental means 
of comparing the acidity of various solutions. 

We suggest that Gurney’s idea* of an energy of 
proton-transfer enables one to define a universal acid- 
strength function which has a clear physical meaning, 
According to Gurney, the probability of a proton- 
transfer from an acid molecule to & solvent molecule 
is proportional to exp ( — J/kT), where J is the energy 
of the proton-tranafer, given by: 


J = -—XkTD.gE,-kT.lgM (1) 


x ~~ —J - log K,/K 
Jo log Ko 


ia a universal acid-strength function, tending toward: 
1 when J tends towards 0 (strong acid) and tendin; 
towards 0 when J tends to J, (very weak acid) 
(In the preceding formula, K, = k,/M* and K = 
K,/M, where k, is the autoprotolysis constant of th: 
solvent.) 

Gurney distinguishes two parte in J, namely, J, 
which depends only on the differences between th: 
lowest quantum energy-levels of the particles before 
and after the proton transfer (intrinsic proton-tranafer 
energy), and J» which takes into account the electro 
static energy between the particles and all inter 
action with the solvent after the dissociation. J, ir 
the only pert of J which is dependent upon tem 
perature, through e, and the study of the temperature 
variation of K, makes it ible to separate J, from 
Jı as has been shown by Gurney in several examples. 
The lack of experimental observations of K, in differ- 
ent solvente and at different temperatures makes it 
impossible, at the present time, to decide whether 
Gurney's rather simple formule have a general 
validity or not. In any event, one must expect to 
find a function, J, = J,(t), which will enable one to 
calculate J, in any solvent, knowing ita value in ane. 
On the other hand, it can be shown that the value 
of J, may easily be derived for any solvent with 
help of the following two formule: í 


= logre Ko/K (2 


Vin - UJ — Te + Ty (8) 
Uo d = ON -— Oo (9 


where (J;) 47. ia the intrinsic energy of proton-tranafer 
of the molecule AH in the solvent sH. We see thus 
that it may be possible not only to derive the general 
function X, but also to calculate its value for an 
acid in & gi solvent, when ita value in another 
solvent is known. 

The use of different solvents involves also a change 
in the expreasion for the acidity of & solution. In 
fact, a solvent not only influences the value of X 
for a given acid, but also for each solvent the acidity 
scale will be different. This can be seen immediately 
if one defines the acidity not by the classical pH but 
by & new function : 


ph, 


pA = 5 — pH 


(5) 


A neutral solution in any solvent corresponds to 
pA = 0, and pA > 0 defines an acid solution. In 
any event, the acidity scale will always be limited by 
the condition 


pa <i on = HE 
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is means that the number of solvent 
-olecules cannot be higher than the total number of 
lvent molecules, 

M. MAXDML 


«partment of Analytioal Chemistry, 

Université Libre de Bruxelles. 
Mammett, L. P., “Physical Organto Chemistry” (MoGraw-HIIL 1940). 
«old, V., and Hawes, B. W. V., J. Cham. Soo., 2102 (1951). 
forney, B. W., "Ionio Prooeases tn Solution” (MoGraw-HIl, 1058). 


A New Detector for Vapour-Phase 
Partition Chromatography 
PARTITION chromatography in the vapour phase has 
sen developed as a valuable technique for analysis 
X mixtures of hydrocarbons ,or other volatile 
aaterials!*, Two detectors have been pro for 
so with mixtures of chemically inactive f 
amely, the vapour-density bridge! and the thermal 
onductivity cell". The application of an infra-red 
arbon dioxide detector to this problem has also 
een demonstrated recently. The vapour-density 
ridge has excellent sensitivity, but is difficult to 
isnufacture, whereas the thermal conductivity cell 
; relatively simple in construction bub is somewhat 
hat has a high sensitivity and is readily made in 
sny workshop. It also has other advantages over 

he other types of detector in use. 

The detector is for use with hydrogen, or & gaseous 
mixture containing hydrogen, as & carrier gas. The 
nethod of detection is based on measurement of the 
emperature of the flame when the exit gas is burnt 
t a small jet. When an organic vapour is present 
a the gas, the flame lengthens and engulfa a thermo- 
ouple placed slightly above the normal hydrogen 
fame. The o from the thermocouple is fed 
sbrough a suitable resistance network to a galvano- 
neter or recorder. The thermocouple can be of 
ron/constantan or platinum/platinum + 14 per cent 
'hodium and is situated about 2 mm. above the jet 
and enclosed in a draught-free container. The 
lebeobor is extremely sensitive and has a zero stability 
of 1 per cent full-scale deflexion. The sensitivity 
was determined using a mixture of 75 per oent 
iydrogen and 25 per cent nitrogen as carrier gas 
with a 4-ft. column of ‘Celite’ impregnated with 
18 per cent of paraffin. The column efilciency sb 
78° O. was approximately 1,000 theoretical plates, and 
&ugm. of benzene gave 2 per, cent of full-scale 
leflexion. 


SHabab olo 
sxe 5d onm 


15-5 
15-9 
142 
160 
124 
10:8 
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masa present, after correction for tbe heata of com- 
bustion of the substances. Thus the percentage by 
weight of any compound present can be found by ex- 
pressing the area of its peak, corrected for ite heat 
of combustion, as & percentage of the total corrected 
area of all the The analysis of the blend is 
reached without knowledge of the mass of the original 

The results obtained for two synthetic blends 
of hydrocarbons are given in Table 1. 

This method of detection has been found suitable 
for & number of volatile oompounds RPM. 
oxygen- and chlorine-oompounds. Diohlorethane 
carbon tetrachloride can be detected, but if the latter 
is present in quantities ter than 0:5 mgm. the 
flame is extinguished. is simple detector may be 
readily constructed in any laboratory from materials 
normally available. A camplete vapour-phase 
chromatographic apparatus can therefore be oon- 
structed in a few days and quantitative chromato- 
grams obtained with 2mgm. samples by hand 
plotting from the readings on an ordinary spot 
galvanometer. 

Details of this detector will be published elsewhere. 


R. P. W. 8oorr 
Technical 
Research ion, 
National Benzole Co., Ltd., 
Watford, Herts. 
July 14 
1 
TA. T., and Martin, A. J. P., Brit. Med. Bull., 10 (3), 170 


1 Bay, N. HL, J. App. Chan., 4, 21 (1954). 


Reduction of Riboflavin to a Stable Free 
Radical using X-Rays 


Tus following reactions probably occur when 
aqueous ethanol is irradiated with X- or y-r&ys!: 


H,O —~~+ H + 0H (1) 
H + OH,CH,OH + H, + CH,CHOH 
.OH + GH,OH,OH + H,O + CH,OHOH (3) 


If a second solute is introduced into this system in & 
much lower concentration than the ethanol, then 
unlees reactions 2 and 8 are very slow, the second 
solute will not be affected by the free radicals formed 
in the primary act, but will be expoeed instead to 
the action of free hydroxyethyl radicals. Riboflavin 
has been subjected to the action of such radicals. 

Riboflavin (10+ M) was dissolved in aqueous 
sulphuric acid (8 N) containing ethanol (5 x 107 M). 
The ion curve of the yellow solution is shown 
on Fig. 1 (A). On irradiation of the air-free solution 
with a dose of 16,000 r. (180 kV, X-rays) the solution 
became red and showed the absorption curve B. 
On admission of air the curve changed to C. Ina 
parallel experiment, an identical solution of ribo- 
flavin (curve A, Fig. 2) was reduced wrth xinc to 
give the stable semiquinone free radical! (B). On 
admission of air the solution became yellow again and 
the ion curve changed to C. 

It is clear from these experiments that riboflavin 
is reduoed by free radicals to give the same stable 
semiquinone free radical as is produced by ordinary 
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Wa ve-length (ma) 


Tadioals on riboflavin. A: Ribofisvin 
solution ; gi ee olan 


oon- 


cr yr of free ‘chen 


chemical reducing agents. The yield is good both 
in terms of radiation energy (G = 6-6 molecules 
reduced/100 eV. absorbed) and of riboflavin reduced 
(95-100 per cent). The experiments may be regarded 
as a further demonstration that hydroxyalkyl radicale, 
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like many other organio free radicals, have reducir 
properties*, although it cannot be excluded in th 
case that hydrogen atoms or the secondary electror 
themselves may also be playing a part. - 

It is believed that this is the first time a stab’ 
free radical has been prepared in the liquid phase b- 


the action of ionizing radiations. 
T thank Prof. J. B. Mitehell for his interest in th 


1 Bwallow, A. J., Cont. Inter. Conf. Radiobiol. Cambridge, 1955. 


? Kuhn, R., and W. T., Ber., 87, 861 (1934). Kuh 
R., and Strobela, P., Bar., te, 759 CesT). d 

* Beo also Mackinnon, D. J., and Wi W. A., J. Ohem. Sos., 89 

E (1968). Bwallow, A. J., Biochem. J. M 253 (1088), Vermell, O 
and tiim M, J. Ohim. Phy. EL, 24 (1084). Stem, G., am 
Bwallow, A. J., Nature, 173, $7 (1964). Swallow, A. J., 
J., 61, 107 (1965). 


Uranium Content of Two Iron Meteorites 

Ax extensive series of investigations by Daltor 
and co-workers? using fluorimetric and radon 
counting techniques has indicated that the uranium 
content of many iron meteorites lies in the range 
20-100 x 10-1 /gm. UD an age om 
Guy few hondea million veure or some of these 
meteorites, and implies a distribution coefficient of 


only about one hundred for a very electropositive 
element between the silicate and metal phasea of 
a 


At the suggestion of Prof. H. O. Urey, ib was, de- 
cided to check the uranium content of some iron 
meteorites by neutron activation analysis‘ ab the 
Argonne heavy-water pile (OP-5). Our results to 
date indicate a much lower uranium content in the 
two cases studied than that reported by Dalton and 
co-workers for the same meteorites. We do not 
understand the reason for the discrepancy, but feel 
sufficiently confident of our resulta to bring them to 
the attention of workers in the fleld, 

“ Samples of two iron meteorites (Tamarugal and 
Thunda), approximately 1 gm. in weight, were sealed 
in quarts and irradiated in the middle of the reactor 
in a flux of ~ 10 n./geo.[cm.! for several days. At 
the same time, in the same position of the pile, a 
l- sample of ‘mock meteorite’ (an evaporated 
a corti of tron, nickel, cobalt, chromium, manganese 
and copper nitrates in the proportions found in mon 
meteorites) spiked with a known amount of uranium 
(about 3 ugm.) was also irradiated. After the irradia- 
tion, the outaide surface (about 1 cent) of the 
ic acid and 
discarded. The remainder was dissolved in the prea- 
ence of about 10 mgm. of added barium carrier and 
about 100 o./min. of neptunium-287. Radiochernical 
isolation of barium and neptunium was then carried 
oub using standard 


Sae i ae di et pe 


additional oxidation with bromate, the neptunium 
was extracted into hexone as the first separation step. 
The of barium was about 50 per cent as 
determined by the weight; that of i 
ranged from 5 to 30 per cent as by the 
recovered «-activity. 
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The of uranium in the meteorite 
should result in the production of the 2-33-day 
ium-230 activity and of the fiasion product 
H2-8-day barimm-140 exposure to neutrons. 
By comparison with the production of these nuclides 
n the spiked ‘mock meteorite’, the uranium oontenb 
«f the meteorite can be determined. 
At least three irradiations on each meteorite were 
'arried out, with the results indicated in Table 1. 
Although some 10-20 c./min. of radioactivity were 
asually found in the isolated barium, this did not 
decay with the characteristics of the 12-8-day 
barium-140 — 40-hr. lanthanum-140 cham. Thus 
Krom the barium analyses we can only set upper 
Aimita to the uranium content of the meteorites. 


Table 1. AOTIYATION ANALYEIS FOR URANIUM It IRON MNTBROR'TES 


Urantum (gm.)/rneteorite oa (x 10) 





*.Dalton; Paneth, Roasbeok, ern and Mayne ref. 2) quote : 
30-34 x 10" gm. urantum/gm. in Mee ) 
e anda co-workers (see ref. 1) quote : 55 x 10 ** gm. ur&ntum/ 
D'Tfielniiinirrdiation T wes Tas calculated from fhe fux as determined 
of cobalt-60 and iron-50, and checked by sok and 
e enea. No mook meteorits sample waa run in 


woe 

These samples were dimolved under axidixing conditions (see text) ; 
a! thers were dissolved under conditi the 
tum In a state of oxidation ‘gonititions dation’ to bean Hie nav 


sure that it necessarily was neptunium-289. 
limits for the uranium content calculated-from this 
apparent neptunium-289 activity were consistent 
with those from the barium analyses. 

On the basis of these experiments we do not feel 
that we have detected any uranium in iron meteorites. 
Because of varying conditions, the limits set in the 
different experiments show some scatter ; more than 
half are lower than 5.x 10-1 gm./gm. 

The comparison with the ‘mock meteorite’ ahould 
obviate most of the usual corrections in this type 
of analysis‘. In addition, consistent limits were 
calculated from the approximately known flux at the 
irradiation positions. Since the uction of cobalt- 
60 and iron-59 in irradiations l, I and III agreed 
with this flux and the iron and cobalt 
contents of iron meteorites, there could, not have been 
any significant self-shadowing in the sample. 

We are indebted to Prof. H. C. Urey for suggesting 
the investigation, for supplying the samples of 
meteorites, and for stimulating discussions. 

Gzorcu W. Ramp 
ANTHONY TURXNVIOH 
CLASE 


Institute for Nuclear Studies, 
University of Chicago, 
Chicago, mots. 
1 Moro and Geookim. at Cormockim. 
Dalton, Paneth, Roerbak, Thomson and Mayno, Nee, 17h 1108 
* Urey, H. O., Waters, 178, 211 (1055). 


“For a meneral Arsip Hon of ahs te Takon meod a analysis, ses, 
for example, Meinke, W. W., Solemce, 181, 177 (19055). ` 
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Magnitude and Energy of Earthquakes 


Ir a presented at a meeting of the 
Society of America on A 29, 19553, 
we have revised previous work" on relation of 


earthquake e M to energy E (in ergs). 
Methods formerly used to extend the magnitude 
scale for local earthquakes to teleseisms lead to 
inconsistencies, Bo that in effect three different 
de scales are in use: (1) Mr, the magnitude 
originally defined by Richter® for local earthquakes 
in California as recorded on standard torsion seiamo- 
meters. (2) Mg, that based on calculated ground 
amplitudes for surface waves of periods of about 
20 Beo. in shallow telessiams. (8) Mp, that based on 
the amplitude /period ratio m body waves for both 
shallow and deep 
Using new data, the following partly empirical 
equations have been set up: 


log E — 9:4 + 2:14 My, — 0-064 My* 
Ms — Mp = A (Mg — B), 


, A m 0'4, B-'; 
vestigation suggests slight numerical revision. 

Dete are scarcely sufficient to establish & relation 
between Mg and My. Tentative correlations are as 
follows : 


Mr 3 5 7 9 
Msg 40 55 68 81 
Ms (2-4) 47 6:9 8-74 
log E 15-4 18-9 82-1 25-2 


For a given obearved shock E is much lower than 
previously estimated. One main source for this 
decrease is the great difference in amplitudes recorded 
for similar earthquakes at different sites. In 1942 
acoelerograph data obtained by the U.S. Coast and 
Geodetic Survey at metropolitan locations (mostly 
on sedimentary rocks or alluvium) were correlated 
directly with seismograms at stations of the Pasadena 
group (mostly on basement rock). Closer study and 

tation now establish a mean amplitude 
ratio of aboub 2:1 between the two groups of 
installations, with extreme values of about 10:1. 

For further research on magnitude and energy we 
are now using Mp as a general standard, reducing 
Mg and My; to that basis so far as practicable. 
Tentatively, 


log E = 5:8 + 2-4 Mp. 
We recommend that, i in publication, any systematic 


quan 
We are indebted to Dr. Markus Báth, of U) 
for communication in advance of publication of data 
and independent resulta closely parallel to some of 
those here reported. 
B. GUTENBERG 
O. F. RicHrAR 
Seismological Laboratory, 
California Institute of Technology, 
Pasadena. 
May 81. 


F Gnbenberi,: s and Richter, O. F., submitted to Bull. Seismol. Soc. 
t ooi D. and Richter, O. F., Bull. Seizmol. Soc. Amer., 38, 103 
1 Richter, O. F., Bull. Seigmol. Soc. Amer., 88, 1 (1935). 
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‘Effects of Carbon Tetrachloride on 
Mitosis 


Wu have observed that carbon tetrachloride 
produces striking effects on Alium cepa, Allium 
"sativum and Zaphranthus sp. root tips. Root tipa 
"were treated for flve minutes to a half-hour in carbon 
tetrachloride and later tranaferred to normal nutrient 
medium and fixed at various intervals from half an 
hour to six hours. Among the prominent changes 
taking place in the resting nucleus is a dissolution of 
the nuclear membrane and an outflow of its contenta. 
Similar obeervations have been made in root tips of 
Allium cepa treated with chloroform! and nuca 
‘cyanide’. It would appear that the lipoid layer of 
the nuclear membrane is either dissolved or rendered 
weak by the chemicals, in consequence of which the 
nuclear contents flow out. After treatment for 15 min. 
with carbon tetrachloride, resting and preanitotio 
nuclei break up. A number of chemicals are known 
to produce this effect, for example, urethane’ and 
nitrogen mustard‘. Per the moet characteristic 
brought about by carbon tetrachloride are 
dissolution of chromatin in the resting nucleus and 
disorganization of the chromosome arms in the pre- 
Tnitotio stages, resulting in their progressively negative 
reaotion to the Feulgen reagent. 

Mitotic stages show even more striking effects, One 
of the commonest is the occurrence of sticky bridges 
in anaphase where, due to decrease in viscosity of the 
matrix, the distal ends of chromosomes fail to 
separate’. Bridge formation has been as a 
result of the action of ahloroform!, ethylene glycol* 
and nitrogen mustard’, among others. Metaphase 
chromosomes tend to become more or lees despiral- 
ized, acquire side loops and reaemble the ‘lamp- 
brush’ chromosomes. Levan and Wangenheim’ have 
observed a similar phenomenon in onion root tips 
treated with potassium cyanide. Evidently the 
chemical affecta spiralization and induces the material 
of tbe chromosome to flow out and form loops. 
Delayed separation of chromatids as well as chrom 
some fragmentation are also common in material 
treated with carbon tetrachloride. The spindle, too, is 
affected, and resulta in i and unequal segrega- 
tion of chromosomes and m polyploid nuclei. 

B. R. SESHAOHAR 
Parvati K. NAMBIAR 


. Oyal., 3, 118 (1 . 

Y. dosd. Sei, bl, 143% (1951). 
(1947). 

A 3 (1044). 

* Darlington, O. D., and Koller, P. O., Heredity, 1, 187 (1947) 


Urinary Œstrogens in the Buffalo as 
measured Chemically 


A KNOWLEDGE of the level and the rate.at which 
hormones are excreted is of considerable academic 
value for diagnostic and therapeutic purposes. The 
determination of cestrogen activity in the excreta is 
limited by the fact that these hormones are eliminated 
from the body in biologically active and inactive 
forms, thus necessitating chemical methods of 
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measurement. The present work, consisting of tw 
experiments, was carried out to ascertain the lev: 
and the rate at which urinary œstrogens are excrete 
in the buffalo and their chemical form. 

Clean twenty-four hour specimens of urine we 
collected from four buffaloes during the fourth mont 
of pregnancy, acidifled with concentrated hydr 
chlorio acid and boiled under reflux for 15 min 
then extracted four times with one-fourth volum 
peroxide-free ethyl ether. The extract was evaporate: 
and the residue taken up in a minimal amoun 
of ethanol Each alcoholic extract was added t 
300 ml. of toluene and then fractionated into neutre 
and phenolic fractions. The phenolic fraction we 
chromatographed and further fractionated by th 
use of Gi 's reagent T' and phthalic anhydride?» 

To determine the rate at which administere 
q@etrogens are excreted in the urine, an ovar 
ectomured buffalo was mjected intramuscularly with 
10 mgm. of estradiol monobenzoate in moicrocrysta! 
line suspension, and 10 mgm. and 60 mgm. o 
cestradiol dipropionate dissolved in oil. Periods o 
seven days elapeed between the three different treat 
mente, and urine samples were collected every ab 
hours during the following 24 hr. Estimations o 
œstrogen were based on a physiochemical colori 


metry’. 
were fractionated, 
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When the œstrogens 
œstradiol and œstrone were found whereas œstrio} 
was absent. The titres found for urinary cstrogener 
(Table 1) were too low to have any quantitative 
signifloance. The pregnanediol titres, although incom- 
plete, were of a very low order. 








Table 1. QEFTROGEN AND PREGNANEDIOL TTTRE EIORETED FED 
LIRE OF Unive BY PREGNANT BUFFALOMS 
Animal Deys Œatrone | Gatradiol| (Eatricl ‘anil 
No. | pregnant (ugm) (gm) ugm.) Gm ) 
l 95 12 226 
96 10 — 


0 
0 
0 = 
0 324 
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In the second experiment, only 0-5 per cent of the 
œstrogen injected in the third treatment was re- 
n M ees collected during the 
first six hours; while first and second injections 
were not followed by any excretion of urinary œstro- 
gens. (Hetrous manifestations appeared after the 
dipropionate injections only. : 

Technical aswistance given 


Faculty of Agricultare, 
University of Cairo. 
T. ATTAR 
Agricultural Chemical Section, 
Orman, Giza, : 
* Present address ; Worocster Voundesion for Bxperimental Biology, 
Shrewsbury, Mam., U.S.A. 
ttmmel, ., Rando ; D. Oonn, W. XL, J. CM». 
is Bean, i 371 (1 NE Be and May, J. A., Ged, 
L, 408 (1981). 


1 Oohan, H., and B. W., J. Oka, Nadocrin., 7, 701 (1047); 
Endorin., 44, 317 (1949). 
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A service well worth 


The Kodak service to scientists and tech- 
nicians includes the provision of photographic - 
plates made to special formulae. 

This range of ‘Kodak’ Scientific Plates © 
includes 84 selected combinations of 16 colour- 
sensitizing classes and 8 emulsion types differing 
in speed and contrast. They are not normally 
stocked, but are supplied to special order—a 
service well worth remembering when no com- 
mercial plate seems to fit your requirements. 

Other ‘Kodak’ Scientific Plates cover specific 
laboratory requirements: 

‘Kodak’ Untform-Gamma Plate. 


Used in ultra-violet spectrography to obtain a 
much more uniform contrast over the 
range 250-400m,~. Available to special order. 


‘Kodak’ M.R. Maximam Resolution Piate. 
Has an almost grainiess emulsion and a vory 


M panimon layer, Specifically produced for 
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Used for tracing small of radioactivo 
and to study ‘ * atoms within 
of or plant tissues. 


Kodak Limited (Industrial Sales Division), Kodak House, 
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The chart shows the wavelength to whick oach of the 16 coloar- 
sensiticing classes of ‘Kodak’ Scientific Plates is sensitive, and the 
region of special sensitivity. 
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Kingsway, London, W.C.2. ‘Kodak’ is a registered trade-mark 








The VIBRON - 


The VIBRON is a new technique for 
measuring the very small currents which 
occur in nuclear physics. It is a precise 
electro-mechanical device which 
performs some 50 to 100 times better 
than the conventional electrometer 
valve. The VIBRON makes possible the 
development of a new range of 
measuring instruments. It is being 
applied commercially à$ a Nucleonic 
(Betaray) Thickness Gauge, as an ultra 
stable pH meter and as a Megohmmeter 
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capable of measurjng resistances above 
1000 million megohms. 


Developed and marketed axciusivaly by. 
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DEVELOPMENT OF INDUSTRIAL . RELATIONS IN BRITAIN 


HE wave of official and unofficial strikes -in 
Britain in the earlier months of this year, and 
-e official warnings which have been’ given in the 
© summer regarding inflation and Britain's balance 
trade, have raised many questions about Britain’s 


onormio and industrial position. Apart altogether. 


3m the issues which arise out of the development of 
atomation to which reference has already been made 
Nature (176, 183; 1955), the adequacy of trade 
rion organization has been brought into question by 
e inter-union disputes, and a series of further wage 
aims has aroused widespread misgivings as to the 
sesible effect on the economy of the country. The 
vel-headed and realistic way in which the Trade 
nion Congress dealt with such questions, including 
itomation, at Southport, has done something to 
xitore confidence and dispel the excessive sense of 
anfldence in our economic affaire. Prof. J. R. 
wicks’s presidential addreas to Section F (Economics) 
& the British Association meeting was also reassuring 
w its suggestion that British trade unions have 
iready learned that it is wiser to advance wage- 
«aims on bases other than the profite of the employer, 


md that the rise in money-wages since 1945 is nota | 


ecessary consequence of full employment, but is 
xplioable in terms of factors peculiar to the time 
brough which we are passing, particularly the dis- 
aantling of the controls and the difficulty experienced 
1 establishing a new pattern of relative rates after 
bo war-time disturbance. 

Mr. Alec Rodger’s presidential address to Section J 
Psychology) was also reassuring in indicating some 
f the resources available for dealing with the 
mportant problems of the effective use of man- 
sower and human relations in industry, while Prof. 
i. H. Richardson has contributed to a recent issue 
if the Westminster Bank Review a useful survey of 
he main causes and significance of the wave of 
fAcial and unofficial strikes, in which he also con- 
iders the practicability of various remedies. * Despite 
he economic losses and grave inconvenience to the 


3ritish public caused by strikes since the middle of. 


‘954, the average annual losses from strikes during the 
wenty years 1985-54 amounted to leas than the 
quivalent of one hour’s work in & year by the whole 
xdy of work-people. This favourable record is 
\ttributed by Prof. Richardson largely to the sense 
if responsibility shown both by trade union leaders 
nd representatives of employers’ associations, and 
heir recognition that industrial peace is vital to their 
wn interests and to the economic welfare of the 
sountry. 

It is obviously important to avoid disturbing this 
ense of responsibility; and though complicating 
‘actors have made the settlement of wage disputes 
nore delicate and difficult, particularly because 
mions have failed to agree on a policy, Prof. Richard- 
on emphasizes the desirability of weighing this when 


of wages and working conditions by voluntary ool- 
lective agreements, concluded after joint negotiation 
between trade unions and employers’ organizations. . 
This system of collective bargaining has given exoel- 
lent results during the past twenty-five years; but it 
implies the right to strike or lock-out in the last 
resort. To take away those rights and prohibit the 
right to strike because, as Prof. Richardson shows, 
there have been a number of recent strikes which 
were called without reasonable time for conciliation 
and where the settlement reached could easily have 
been, made without a stoppage, would involve 
setting up an authoritarian system alien to British 
traditions. Nor would it be certain to eliminate the 
risk that workers would go on strike and that the 
State might in consequence be forced to adopt 
methods of ruthless repression. 

Prof. Richardson suggests drawing a distinction 
between strikes against the provisions of a duly 
negotiated and signed collective agreement, and 
strikes arising out of a breakdown of negotiations on 
the terms of a new agreement. To declare the former 
illegal would strengthen the trade union movement 
and would not restrict the basic right to strike. It 
would not stop unofficial strikes, but it might reduce 
their mumber. 

The proposal that a strike should only take place 
when the decision ia supported by a majority of those 
concerned as shown as a result of a secret ballot is, 
Prof. Richardson points out, a matter for the 
individual trade unions. -It is already the rule in 
many unions, and could with advantage be adopted 
more widely ; but it could not be regulated effectively 
by law. Similarly, the remedy for unofficial strikes 
really lies within the trade union moverent, including 
measures of discipline against the ringleaders who 
have flouted the authority of the union, for which 
measures, indeed, the rules of many trade unions 
already provide. 

Prof. Richardson sees no dramatic solution for 
theee problems of industrial relations. Improvement 
depends on the cumulative effect of a many-sided 
attack. Structurally, the organization of some trade , 
unions may require improvement so as to improve 
the contacts between the union officials and their 
members, just as better contacts are also needed 
between representatives of employers and the leaders 
of the unions. The Trades Union Congress has already 
taken some measures to restrict conflicts between 
rival unions ; and while it may be necessary to make 
better provision for the formation of new unions if 
contact between officials and rank and file is to be 
vitalized, this also is a reform which must oome from 
within. The present rigidities and complexities cannot 
be corrected from outside, though public opmion 
could play some part if better information were made 
available so that the issues could be understood at 
an early stage. 

To make fuller information quickly available for 
public opinion to understand the issues and indicate 
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its attitude could also help in the settlament of 
particular disputes; but, as Prof. Richardson 
observes, leaders on both sides must recognize that, 
though they retain the weapons of industrial warfare, 
those weapons should be used so rarely as to become 
almost obsolete if fair dealing is shown in negotiations, 
Moreover, on the rank and file of the trade unions 
reats the obligation of loyalty to their leaders and of 
avoiding being led astray by irresponsible agitators. 
Equally, the leaders must show themselves more 
aware of the outlook and feelings of the rank and 
flle. It should not be rmpoesible to provide appro- 
priate safety-valves, consistent with the rules; these 
are obviously desirable to discourage the formation of 
splinter groups. Indeed, if the trade unions were 
made lees rigid and liberalized, even to the extent of 

ing any body of workers which genuinely 
desired to leave one union for another, or to form an 
entirely new union, to do so in an orderly con- 
stitutional manner, there might well be leas dissidence 
and discontent even if no new unions were actually 
formed. 

There can be no mistaking the demands which any 
attempt to make trade union organization less rigid 
and more adapted to the industrial conditions of 
to-day will make on rank and file ag well as on 
officials. Bo far as the official is concerned, the 
demands will be comparable with those made-on the 
management side of industry. Few unions have yet 
, made any attempt to give their shop stewards, for 
example, the kind of economic training which would 
enable them to take & responsible part when negotia- 
tions at the plant-level become necessary, or to bring 
the shop steward into vital touch with headquarters. 
The demands for leadership and training are not 
made on-one side of industry only, however; Dr. 
W. H. Soott has recently pointed out that greater 
care should be taken to see that those appointed to 
managerial posta possess administrative ability and 
& capacity for consultative leadership, and that those 
appointed to senior poete should be required to 
undergo & course of study of administration. Similar 
oonsiderations apply to the trade unions. 

If the excessively bureaucratic tendencies of some 
trade unions are to be checked, and a balance achieved 
between the necessary measure of centralized ad- 
ministration and the no leas desirable development 
of local initiative and responsibility, similar criteria 
must be applied to the selection and training of full- 
time officials. The delegation of greater responsibility 
to lay representatives by the unions is essential if we 


are to achieve industrial democracy and eliminate ` 


the misunderstandings, strains and restrictions which 
have played so large & part in engendering recent 
disputes ; but it cannot be obtained or used creatively 
without appropriate attitudes on the part of officials. 
That in itself mvolves a break with existing practices 
in recruitment, and seeking much more widely 
and energetically for the kind of people who 
are capable of discharging responsibilities in 4 
démocratic way and exercising consultative leader- 
pote M S as ua RS Na ae 
recently indicated, deficiencies in management ability 
-N 
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or & restrictive outlook on the part of the un» 
official can easily hinder the enjoyment by 1 
workers and the public of the beneflta of advan 
in industrial technique or improved manager 
practice. The trade union official, in fact, needs 1 
creasingly an education comparable in rigour wie 
that required by the industrial manager if he is to me 
the demands made on him for judgment, admin 
trative ability and technical knowledge, as well 
for hard, constructive thinking. This is a furthe 
reason why, as Dr. Bootb pointed out, we mu 
encourage the development of educational mstitutio 
outmde industry, as well as promote policies witb 
it and within the unions whereby such people can : 
produced as well as discovered. 

Here, then, this need for a new outlook on t} 
recruitment, traming and promotion of the tra» 
union official, as well as on the function and polis 
of the unions themselves in conditions of full emplo 
ment, touches on social and educational matitutio 
generally. We must be concerned to see that the 
are such as to encourage the formation of personalis 
and further the higher level of education demande 
on the part of the rank and file, as well as the great 
demands for education and training required by tl 
trade union official even to discharge his primar 
responsibilities to members of his union. Further, 
will not be enough for the unions to recognize the 
public responsibilities. The major responsibility fi 
avoiding industrial disputes lies with management 
and though there is much to be done by the unior 
within their own organizations, management still he 
& primary responsibility for the improvement 
industrial relations, and helping to create the oor 
ditions favourable for the trade unions to affect thes 
own internal reforms. 

How this can be done and the way in which th 
two sides interact was well brought out by Mr. Ale 
Rodger in his addreas at Bristol. Of the five besi 
elementa in a human relations policy which §) 
Walter Monckton emphasized at the Internations 
Labour Conference last June, the provimon o 
information and perfection of the art of com 
munication are pre-eminently a managerial respons 
ibility. Mr. Rodger asserted that it is sadly neglecta 
in Britain. Although we cannot hope to pla 
methodically and well without facta, we have muc) 
to do here, especially in regard to vocationa 
guidance, before we have eliminated a serious caus 
of wasted man-power. 

Vocational guidance, like wise selection of per 
sonnel, can be & potent means of avoiding friction 
frustration or discontent; but it is in regard tx 
occupational training that @ new outlook ia moet 
required. Mr. Rodger points out that later school 
leavmg is already depriving the apprentice systerr 
and the trade unions of many of the abler boys they 
need, through rules which are ill-adapted to the new 
educational system. Nor is it simply that many 
apprentices are not being efficiently trained, A minor 
man-power crisis looms ahead: for every two boys 
of high capacity leaving school to-day, there will 
three in 1962. Fresh thinking is urgently i 
on the training of young people, especially for 
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lled trades and in the light of the implications of 
sotomation. 

Mr. Rodger made no extravagant claims for the 

-elp which the psychologist or other scientist could 
ive. He emphasized, however, as clearly as Prof. 
®ichardson, the importance of dealing with the diff- 
«ilt problem of wage differentials ; and in welcoming 
Ir. Hugh Gaitakell’s desire to see such differentials 
«aged more securely on occupational differences in 
Kill, responsibility, effort, danger and dirt, he pointed 
«ut that in studying these and other criteria the 
wychologist has a substantial contribution to make. 
Vhether he can make it, however, depends on more 
han his ability to make his function clear, to 
ormulate his questions well and to take & fuller part 
a industry itself.’ It depends equally on clear thinking 
about the respective fumctions of management, of the 
rade union official and of the other experts as well 
as about our ultimate purposes. We must have clear 
«leas as to their respective roles and define our 
»bjectives before we can see clearly how these con- 
wibutions interlock in any one problem and what 
«till remains to be done. There must also be clear 
inderstanding of why changes are required, and 
xaotly what those proposed changes are intended to 
achieve, on the part of all concerned before we can 
rope to see them adopted and put into operation. 

This implies a great task of education, witbin, as 
well as outside, the trade unions themselves. Much 
of it must be carried out by the unions, or at least 
with their active co-operation, if it ia to be effective ; 
but nevertheless other bodies can assist. Discussions 
like those at Bristol, and Prof. Richardson’s paper, 
help to put the issues objectively and impartially 
before the public; and both the Preas and broad- 
casting can play their part, not least by presenting 
the facts free from prejudice and distortion. Clearly 
the Workers’ Educational Association could play an 
important part in promotjng & re-valuation of tho 
functions of the trade unions in the context of full 
employment and technological change, and developing 
an outlook favourable to adjustment and not to 
restriction; while apart from any place in such 
extra-mural activities, the universities, through their 
departments of social science, for example, can make 
a large contribution to the creative thinking required 
to develop new procedures and forms of organization. 

Deeper still in this question of education lies the 
development of a sense of public responsibility. It is 
not enough for management alone to show & greater 
sense of responsibility towards all those employed in 
an industry and to the publio whose interests that 
industry serves. The trade unions themselves must 
exercise a greater sense of responsibility towards the 
public as well as towards their own members, and 
must show clearly that the privileges which are theirs 
to-day are not used selfishly or unworthily but with 
a full sense of the public welfare. 

That sense of responsibility was manifest at the 
Southport Congress at least on the part of many 
leaders and ‘delegates ; but it was no less clear that 
much has still to be done before the implications are 
fully understood by the rank and file, and the unions 
as & whole are ready to acoept whatever measures 
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may be required to prevent the abuse of power and 
disregard of public responsibility. The union leaders 
will need all the help which can be given them both 
in bringing home to their members the implications 
of the new position of their unions in the world to-day 
and in solvmg the difficult problems of union organ- 
ization involved, if we are to retain the advantages 
of the big union in dealing with wage and like quee- 
tions, and yet the understanding of local problems, 
whether in a particular firm or a particular area, 
where the small union or the shop steward has such 
an advantage. There is much experience which could 
be placed at the disposal of the unions to help them to 
work oub their own solutions, and the studies already 
oarried out by the Acton Society Trust or by Dr. 
W. H. Scott, for example, indicate that when the 
trade unions come to addreas themselves to the task 
of internal reform and re-organization, they can draw 
on concrete and impartial studies as well as an 
immense amount of public understanding and 


support. 


CHEMISTRY AND BIOLOGY OF 
THE NUCLEIC ACIDS 


The Nudelc Acids 

Chemistry and Biology Edited by Erwin 
and J. N. Davidson. Vol 1; pp. +692; 
dollars. Vol. 2; pp. x1+576; 14.50 dollars. 
(New York: Academic Press, Inc.; London: 
Academic Books, Ltd., 1955.) 


URING the few years preceding the outbreak 
of the Second World War it was the 
general opinion that the chemical nature of both 
deoxyribonucleic acid and mbanucleic acid had been 
almost completely elucidated. Some anomalies, it 1s 
true, remained; but these did not seem to disturb 
unduly the main conclusions. Important develop- 
ments, however, then occurred in the biological fleld. 
Stanley discovered that certain plant viruses were 
nuoleoproteins contaming PiboRolsío acid—a result 
which suggested that nucleoproteins, wherever they 
occurred and whichever type of nucleic acid they 
contained, constituted biological self-reproducing 
units. This was followed by Casperason’s and 
Brachet’s demonstration, the former using ultra- 
violet speotrophotometry and photography and the 
latter histochemical methods, of the widespread 
occurrence of ribonucleic acid in the cytoplasm of 
animal and plant cells and, in iculer, of ita high 
concentration in those cells in which protein synthesis 
could be assumed to be taking place. Finally, there 
came Avery’s discovery, not only that the principle 
which transformed the rough form of Type II 
pneumocoecus into the smooth form of Type IIT was 
a deoxyribonucleic acid, but that alsd this substance 
was specific to Type DOI pneumococcus. It thus 
became evident, first, that mbonucleic acid was much 
more widely distributed in Nature than had pre- 
viously been thought and, secondly, that species 
gpeoifloity, with all ite rmplications, might exist among 
the deoxymbonucleic acids of higher o 
despite the overt or tacit rejection of this idea by 
earlier workers. 
Doubtless as a result of these developments, the 
past decade has witnessed a renewal of investigations, 
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both from the chemical and biological aspecta, into 
the nuoleio acids which, if one is to judge from the 
bulk of literature that it has produced, have been 
carried out with an intensity hitherto unknown in 
this fleld. It is the object of the present work, which 
consists of two volumes, to give an up-to-date and 
detailed account of the nucleic acids in the light of 
these recent researches. Tho two volumes are devoted 
respectively to the chemistry and biology of the 
subject. ` 

As a perusal of the first volume shows, the last 
word on the chemistry of the nucleic acida has not 
yet been spoken. Nevertheloas, many substantial 
achievements, particularly in the development of 

i are recorded. ‘Thus, the 

isolation of deo ucleic acid, if not of ribo- 
nucleic acid, is now & relatively simple, if tedious, 
process ; the application of paper chromatography, 
associated with the use of ultra-violet spectrophoto- 
metry, has provided a method for the determmation 
of the bases present in both types of nucleio acid 
with an accuracy previously -totally unattainable ; 
and the isolation of nucleotides from hydrolysates of 
the nucleic acids, an operation which was so laborious 
and gave such uncertain resultas when the older 
chemical methods were used, can now be effected 
more readily and with greater certainty both by ion- 
exchange chromatography and by ionophoreeia. 
When the use of the classical ods of organic 
chemistry and of speciflc enzymes which bring about 
the step-wise degradation of the nuoleio acids or their 
hydrolysis products is combined with these newer 
sorbet Wat soos cede clit oa OF 
surprising same of the o ons 
nature and composition of these substances havo’ 
been abandoned. 

Nevertheless, a very substantial amount of the 
older work remains valid. In particular, the funda- 
mental conception of the nucleic acids as a chain of 


nucleotides united together by ester linkages between ` 


the phosphoric acid group of one nucleotide and a 
hydroxyl group of the carbohydrate of the other still 
holds, as do the structures assigned to the mdividual 
nucleotides. But resulta with the’ new techniques 
have certainly demonstrated that the nucleotides are 
not combined together in equimolecular ions, 
as was formerly believed and expreased in the tetra- 
nucleotide theory. They also include many other 
achievements, among which are the discovery, in 
minute amounts in the deoxyribonucleic acid from 
animal sources and in larger amounts in that from 
wheat germ, of a fifth nucleotide containing 
5-methyloytosine as base; the finding that the 
deoxyribonucleic acid of a number of bacteri 

contains 6-hydroxymethyloytosine instead of the 
customary cytosine; and the precise determination 
of the positions of the internuoleotide linkagee in 
both ribonucleic and deoxyribonucleic acids. The 
question of the species specificity of the nucleic acids 
has, however, not yet received a definite answer. 
That there exist different deoxyribonucleic acids, 
particularly am the mioro-organiams, has been 
abundantly pro both by chemical and biological 
methods. Moreover, as the resulta mentioned above 
show, the deoxyribonucleic acid from wheat germ 
appears to be different from that from animals. But 
it would, in my opinion, be ing too optimistic a 
view of the overall of analytical pro- 
cesses employed to conclude fram the later and more 
accurate figures obtained with animal deoxyribo- 
nucleic acids that these are species-specific. This 
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opinion is reinforced by the evidence provided by 
among others, one of the editors of this work the 
the nucleic aqids are not homogeneous. Should th 
evidence. be confirmed, it will clearly congiderab] 
diminish the value of the mass of analytical dat 
which has been published on the composition < 
deoxyribonucleic acids from various sources. 

Advances in the biological field, described in th 
second volume, represent steady progress rather tha 

achievements, Thus, Avery’s origine 
discovery has been extended; the wi 
occurrence of ribonucleic acid in biological materia? 
particularly in the cytoplasm of animal ocells, hm 
been confirmed by numerous analyses; measure 
ments have been made, using various types of cell 
from diferent of the weight of deoxyribo 
nucleic acid in amgle nuclei, the results being inter 
preted as indicating the presence of a constan 
amount of this substance in the nuclei of all diploid 
and half that amount in haploid, cells of each species 
and a start has been made, using the isotope trace 
method, in ascertaining the natare of the 
used in the biosynthesis of the nnoleio asida. 

Dealing, as they do, with these and many othe 
aspects of the nucleic acide, the two volumes of thi 
compilation give, on the whole, & very complet: 
and up-to-date account of the nature and occurrenc: 
of the nucleic acids and of their chemical, physico 
chemical and biological properties which will bx 
invaluable to all working in this fleld. It will doubt 
lees become the principal, if not the only, moder: 
referenoe-book on the subject. This statement doe 
not, however, mean that the whole work is uniformly 
excellent. This would not, indeed, be expected of £ 
treatise the twenty-eight chapters of which embody 
the contributions of thirty-four authors. There are. 
in fact, many criticiams, of different degrees o; 
importance, which might be made. Of these, I have 
selected three which I feel bound to make. 

Owing to ita size, the price of the work will rende: 
it inaccessible to individuals except through libraries. 
By more careful selection of the subject-matter anc 
by the pruning of redundant material, this reauli 
could have been minimized to the benefit both oi 
the reader and of the finances of libraries. Fo 
example, Chapter 2 is a monograph of seven paget 
on ribose and deoxyribose. Most of the dete PIE 
it contains belong to carbohydrate chemistry and 
must surely be included in the literature of that 
subject. It therefore seems superfluous to reproduce 
them here. Chapter 8, dealing with the purines and 
pyrimidines, is to some extent susceptible to the 
game criticism, but it serves better, by quoting the 
following sentence from it, to illustrate how far the 
subject-matter of the work may in places digress from 
the nucleic acids: ‘In 1048, the im discovery 
was made that the administration of alloxan to 
rabbits leads to the necrosis of the insulin-producing 
units of the pancreas (the B-cells of the islets of 

hans), thereby providing & tool for the pro- 
duction and study of experimental diabetes", 

The greater the objectivity with which a scientific 
treatise is written, the more valuable will it be. In 
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“my opinion, such objectivity is not always present in 


the discussion in Chapter 17 on the use of the F 

reaction for the titative determination of deoxy- 
ribonucleic acid m biological material. The author 
should have made it clear that, for obvioús reasons, 
this reaction is never used for the estimation” of 
deoxyribonucleic acid i& vitro. He should also have 
discussed experiments which have shown that, at 
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ny rate -when one commonly used fixative is" 


mployed, considerable quantities of nucleic acid are 
æt from cell nuclei durmg the period of hydrolysis 
equired to produce maximum intensity of stammg 
«y this method. Instead of doing this, he is content 
o brush objections to one side and to regard the 
«nebhod as justifiable because it usually yields the 
lenred resulta. 

Chapter 18 is not the authoritative article which 
»urohasers of this work are entitled to expect. The 
author dismisses my work with the remark: ‘Un- 
‘ortunately many of the conclusions drawn by the 
3tedmans from their experimental data . . . are, in 
he opinion of the writer, highly questionable” with- 
yut go much as mentioning the nature of the oon- 
slusions or of the data on which they were based; 
«nd this is not the author's sole lapse in propriety. 

E. Srapman 


SCIENTIFIC BASIS OF MEDICINE 


Lectures on the Scientific Basis of Medicine 

Vol 2, 1952-58 ; i PRs xi+380+20 plates. Vol. 8, 

pu ERA 984-9 plates. (British Poet- 
ical Federation: University of London.) 

den: Athlone Press, 1954. Distributed by 

Constable and Oo., Ltd.) 85s. net each vol. 


HESE two volumes continue the lication of 

the yearly series of lectures, begun in 1951, under 
the auspices of the British P Medical 
Federation. In his to Vol. 2, Sir Francis 
Fraser, director of the Federation, explains that the 
topica of these lectures are selected by & committee 
as being ripe for presentation to an audience of yo 
ET repardh worker aad janice Gonenltan is and 
specialists. The lecturer invited to deal with each 
topic is a person actively engaged in furthermg 
advance in it by origmal research. Sir Francis pointe 
out that the lecture syllabuses are not a mere hap- 
hazard tour around a 


an integrated, ‘continuously developing : 
can only yield its full value to the student who keeps 
himself continuously familiar with it. It is to enable 
stadenta to do this that the Federation provides 
these annual published volumes. Not all the lectures 
delivered are published; in part because accessible 
summaries exist, in part because their topics, though 
presentable in lecture form, are not yet ready for 
evaluation in print. Vol. 2 contains nineteen out of 
thirty-six lectures delivered, and Vol. 8 twenty-one 
out of thirty. 

It is of interest to survey these volumes in the 
light of Sir Harold Himeworth's recent Linacre 
Lecture (Brit. Med. J., ii, 217; 1955) on “The 
Integration of Medicine". They provide & partial 
answer to Bir Harold's plea for more comprehensive 

uate study, and they illustrate well tne 
cult task of those in such education to 
present brieffy and in understandable form 
the rapidly gro and ever more specialized topics 
that to-day form basis of mediome. The lectures 
range over chemistry, biochemistry, physice, physio- 
logy, genetics, bacteriology, virology and zoology. 
They are for the most part simply and i i 
written. They provide not only the junior, but 
ig sent be aera diui ue ea alee 
as great) with helpful BUTVOYB of the advances in 
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knowledge in many fields relating to medicine. It is 
permissible to question, however, if undergraduate 
medical education is now of the nature to produce 
more than a small ion of young graduates 
sufficiently ‘ground earned’ fully to appreciate 
the aeeai hers offered for thon vulestandids. 

In view of Sir Harold’s fear about the diminishing 
recruitment of medi qualified men to the non- 
clinical branches of icine, it is heartening to see 
that, of the forty lecturers in the two volumes under 
review, twenty-eight are medically qualified. More- 
over, a glance at the list shows that, as Sir Harold 
desires, they are men of authority, and no leas than 
eleven are distinguished as Fellows of the Royal 
Society. R. T. GRANT 





THEORY OF JET FLOW 


Fluid Dynamics of Jets 

By Prof. B. Pai. Pp. xv4-327. (New York: D. Van 
Nostrand Oompany, Ino.; London: Macmillan and 
Co., Ltd., 1954.) 37s. 0d. net. 


HE theory of jet flow is a natural offspring of 
boundary-layer theory; but until recently it 
lacked, unlike ita parent, the stimulus of important 
practical applications. Durmg the past decade, 
however, the development of jet propulsion has pro- 
foundly modified the aeronautical picture, and the 
study of jet flow has acquired great escheat 
nificance. Jets can be used to 
An id un cai bea RE OREL ud 
generally to modify the aerodynamic characteristics 
of surfaces near which they pass or from which they 
emerge. Thus, there arise three main topics of 
interest: the flow in jete, the effecta of jeta on 
neighbouring surfaces, and the interaction of jets. 
Prof. B. Pai's monograph is concerned almost exclu- 
sively with the first topic, for the good reason that 
only the flow in jets has yet received sufficient 


attention to vide ready material for a book. 
The book essentially with theoretical develop- 
menta, and its a to the practical engineer 15 
likely to be limi Much of the material is not new ; 
but it has i sections never previously pub- 


liahed in book form, and the book is noteworthy as 
the first in English devoted exclusively to jet flow. 
Ite presentation is, in the main, logical and straight- 
forward, although oocasionally the arrangement of 
some items is surprising. It oovers very extensive 
ground, and therefore some important subjects are 
given little more than a brief mention; an initial 
glance at the table of contents is apt in such cases 
to raise unfulfilled hopes. 

The first three chapters are concerned with jete 
of an inviscid fluid, one chapter being devoted to an 
incompreasible fluid and two to subsonic and super- 
sonic flow of a compressible fluid. Much of this 
material is classical but is none the less interesting. 
The remainder of the book deals with jeta of a viscous 
fluid. The fourth chapter is concerned with lammar 
jet flow for both compressible and incompresmble 
fluids, and the following two chapters deal similarly 
with Medici i flow. Here the limitations and 

mixing-length theories are fully 

discussed ; but these theories are applied extensively 
in view of their success in providing useful relations 
of proved validity for mcompressible fluids. In. 
ee ee eee ee 
in extending these Sree Soren flow. 
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Thus, equally plausible assumptions can lead to 
widely divergent resulta, and the available experi- 
mental data offer as yet little empirical guidance. 
These chapters inolude a brief discussion of the more 
ee aspects of the statistical approach to 
turbulence and a very inadequate reference to the 
important topio of jet noie. An interesting chapter 
follows on the mrxmg of jets of different gases where 
diffusion becomes important. and the last two 
chapters deal with the stabilivy of jets of inoom- 
pressible and compressible: fluids. The theory is 
presented in some detail, but more might have been 
made of the resulta. In an appendix the fundamental 
equations of fluid dynamics are briefly derived. ' 
The writing lacks grace, and there is an irmtating 
economy in the use of'the definite article as well as 
an occasional misprint. Nevertheless, the book is 
clearly and honestly presented and should be wel- 
oomed by the many aeronautical scientists concerned 
with jet flow." A. D. Youne 


ENERGY FROM THE SUN 


apples Solar Energy Research 
A Directory of World Activity and Bibhography of 
Signifloant Literature. Edited by E. J. Burda. Pp. 
ix+ 298. (Stanford, Calif.: Stanford Research 
Institute, 1955. Published for the Association for 
Applied Solar Energy.) n.p. 

ESEAROH on the utilization of solar energy has 

been greatly stimulated during recent years, and 
rapid developments have been made in the United 
States and other countries. There is an increasing 
realization that such applications wil play an 
mmportant part in the future co-ordination of world 
energy resources, and an Association for Applied 
Solar Energy has been formed ab Phoenix, Arizona. 
As a preliminary stage in ite programme to encourage 
research, this Association has issued the first inter- 
national directory and bibliography of solar research 
as & record of what has been done in the past and 
is being attempted in the present. 
` This publication is much more than a mere list of 
referenoes ; under headings of countries, Part 1 lists 
the universities, other organizations and individual 
research workers who are engaged in solar energy 
activities, with brief summaries of the work in 
progress. Although the United States section oon- 
tains more entries than all other countries together, 
there is evidence of an active world-wide interest m 
this subject. Short details are given of solar symposia 
that have been held since 1950, including particulars of 
the World Symposium on Applied Solar Energy which 
is to be held this November in Phoenix, Arizona. 

Part 2, constituting the remainder of the volume, 
is a bibliography contaming nearly fifteen hundred 
references, with short abstracts in most cases. These 
references are numbered and arrenged in alphabetical 
order; and the numbers are rearranged in a crow- 
refsorenoe of classified subjects—for example, dis- 
tillation, heaters, insolation, photo-synthesis, to give 
a few examples. The information is invaluable not 
only to thoee engaged in active research, but also to 
those commencing a study of the subject. Library 
facilities and staff for this publication were provided 
by the Stanford Research Institute under the general 
direction of Merritt L. Kastens, with the co-operation 
of Dr. Marie Telkes, of New York University. 
H. Havwoop 
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TECHNOLOGY OF TITANIUM 


Titanium In Industry 
Technology of Structural Titanium. By Stanley 
Abkowitz, John J. Burke and Ralph H. Hiltz, Jr 
Pp. x+224. (New York: D. Van Nostrand Com 
pany, Inc.; London: Macmillan and Co., Ltd. 
1955.) 38s. net. 

HE development of the three structural metal 

of this eoientiflo age—titanium, magnesium ant 
aluminium—has not, in terms of the span of huma: 
lfe, been fast. In each of these cases, from bein, 
initially recognized in the laboratory, until equa 
recognition was attained in the industrial world, : 
period of time varying from three-quarters to rathes 
more than & century and a half has elapeed. Seem. 
ingly, but not paradoxically, because the metallurgical! 
difficulties involved were very great, titanium, the 
first of this little group to be discovered, has taker 
longer to acquire engineering status than the otha 
two. In 1789, ita existence was clearly realized by the 
Rev. William Gregor. The metal did not, however, 
attain a position in engineering until the present de. 
oade. It—or more exactly, some of ite alloys—was 
then shown to have a combination of qualities, such 
as low specific gravity when compared with iron ; 
mechanical properties (up to about 800° C.) compar. 
able with those of alloy steels ; and, in a large number 
of media and in i in sea water, a quite 
outstanding resistance to corrosion. These charac. 
teristics made it suitable for applications where 
performance, rather than cost, was the primary 
consideration. This is, of course, the case in the 
aircraft gas-turbine fleld. 

In a book of slightly more than two hundred pages, 
divided into ten chapters, the authors attempt tc 
cover the production of the metal, ita chemistry and 
physics, and manipulation in mill, forge and worksho 
of both ıt and of some of ita many alloys. The 
they have thus undertaken is a formidable one. 
Their book is of necessity su cial It is not, 
however, inaccurate, and i has merit. It 
contains’ more than twenty excellent photomicro- 
graphs and some good graphs in relation to & number 
of the mechanical ies of some of -the many 
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field in which the metal and its alloys are at present 
finding their greatest application. Against this 
oriticiam, it is but fair to state that the work is, in 
most respecta, up to date. For example, the authors 
disclose, as has only recently been appreciated, the 
unexpected but tremendous influence of hydrogen, on 
titanium. In exooss of a hundred parts per million, 
this gas, which markedly alters the microstruoture 
of the metal, is deleterious. When the metal contame 
double this amount, a‘number of undesirable charac- 
teristica, for example, grave reduction in such eessen- 
tial engineering properties as ductility, impact and 

i resistance, may well arise. 

To conclude: anyone having a somewhat detached 
interest in titanium and its alloys will find this well. 
produced book, in spite of ita relatively high cost, a 
worthwhile introduction to a very large subject. On 
the other hand, should the potential reader be already 
involved in the production and/or use of titanium and 
its alloys for structural and/or mechanical purposes, it 
will often prove wanting—due to the magnitude of its 
scope, it inevitably lacks depth. P. L. Tap 
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THE NEW SCHMIDT TELESCOPE OF THE HAMBURG 
to OBSERVATORY ; 


By Dr. O. HECKMANN À 


; Director 


URING the summer months of 1054, a new 
Schmidt telesco was installed at the Hamburg 
Obcervatory m Bergedorf, some fifteen miles east of tbe 
sity of Hamburg. The instrument was under test dur- 
ng the ing ten months, and on August 19 
and 90 its dedication was celebrated by an astronomi- 
»al meeting in Hamburg devoted to various matters 
of technique, method and programme related to the 
mew of telescope. The instrument was already 
p in 1986, when Dr. W. Baade, of Mount Wilson 
‘Observatory, was to become director of the Hamburg 
Observatory, to the staff of which he had belonged 
during 1920-81. The instrument was tentatively 
designed to have an aperture of 80 cm. and & mirror 
of 100 cm. diameter with a focal length of 160 cm. 
(f: 8). Bub Baade stayed in Pasadena because & 
still larger Schmidt telescope was to be put at his 
the 48-in. (—120 cm.) Schmidt of Mount 

P (f: 2-5) oom after the War. The 
Hamburg instrument could not be realized until, in 
1948, the German currency recovered. The original 
plans were somewhat changed by increasing the 
diameter of the mirror from 100 om. to 120 om. and 
the focal length from 160 om. to 240 cm. ; 80 ite dimen- 
sions are about two-thirds of the Palomar instrument. 
The design of the Hamburg instrament has been 
influenced by that of ita larger Californian oounter- 
but there are some noteworthy differences. The 

ig the fact that a double tube was chosen, 60 as 

to avoid flexure of a magnitude that could cause 
deterioration of the definition of the optical images 
when an objective prism of some 400 kgm. is put in 
front of the correcting plate. Indeed, when moving 
the instrument from zenithal to horizontal position 
the correcting plate is shifted by leas than 0-1 mm., 





which is very satisfying. Secondly, there is an 
automatic temperature compensation of focus; this 
is provided by three rods ing the distance of 
the mirror from the plate-holder but—and here is 
the differance from the Palomar 48-in.—using rods 
of approximately the same high thermal inertia as 
that of the mirror. In order to avoid very rapid 

ture , the whole tube is protected 
by a felt cover 15 mm. thick covered wi canvas. 
Thirdly, the mounting is of the fork type; but 
the fundamental idea is to have all movable perte 
supported exactly below their common centre of 


the + of the polar axis of the instrument is 
carried out without working i gravity. 

The instrument ia moved by ical controls into 
any desired ition by means of ‘Selsyn’ motors. 
The two guidi can be adjusted so that 
their flexure relative to the main tube vanishes. 
They are easily acceasible by means of a car which, 
by an electrically driven hydreulic piston, can hoist 
a platform with the observer. He can control all 
motions of the oer from his seat. A hydraulio lever 
can. be substituted for the platform when the mirror 
is to be taken from the instrument for aluminizing. 

Whereas the mounting of the instrument was 
manufactured in the machine tool works of Heiden- 
reich and Harbeck in Hamburg, the optics and the 
tube were made by O. Zeias of Jena. In spite of the 
political tensions between the east and west of Ger- 
many, the two firms found a resson- 
able way for their mutual collabora- 
tion. 
^ The mirror consiste of the low- 
expansion glass ZK7, the correct- 
ing plate and the 4° prism of glass 
UBK', which is transparent to 
the ultra-violet. The optical quality 
of the pram has not yet been 
investigated. The properties of 
‘the system mirror plus correcting 
plate are as follows: In the ex- 
tremely steady air of the Zes 
laboratory, we could estimate visu- 
ally that distances smaller than 
0-5” could be resolved. When used 
for celestial photography, unsteadi- 
ness of the air and diffusion of 
light in the emulsion beoome of 
increasing influence, so that the 
smallest star images on the aver- 
age are about 2-5’, that is, about 

So we may say that the per- 
formance of the Fics Aaa ta dens 
ited’ by the seeing conditions and 
not by ita optioal quality. The 


zone reete on self-adjusting oil pressure-bearings ; 80 
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square plates cover a fleld of 5° x 5°. If they are 
not thicker than 1 mm. they never break when bent 
to a sphere of 2-4 m. radius, as is necessary in 
all orthodox Schmidt telescopes -not using fleld 
lenses 


As regarde the obeerving programme with the 
instrument, I feel somewhat because of the 
wealth of problems which eventually can be under- 
taken ; so I hesitate to say much. The most serious 
danger is to Dn apenas which can be easily 
photographed but which are difficult to evaluate on 
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account of the enormous amount of informatio» 
afforded by a single intelligently taken photograpb 
We plan to work on galactic clusters, known a 
well as hitherto unknown. Work on variable ster 
is also possible. Further, we are interested in th 
distribution and colours of extragalactic nebule. I> 
addition, the objective priam makes possible a search 
for several kinds of special stars. Further, shoul 
the number of plates threaten to overwhelm us, wi 
shall be glad to pass on material to astronomers wh: 
are willing to evaluate it. 


VETERINARY MEDICINE AT CAMBRIDGE A 


By Pror., L. P. PUGH 
Professor of Veterinary Clinical Studles - 


dun Cambridge School of Veterinary Medicine i8 
derived substantially from ideas and recom- 
mendations cantained in the two reports of the 
Loveday Committee on Veterinary Education m 
Great Britain (1988, 1044). Before this, however, 
in 1928, & chair of animal pathology had been estab- 
lished, and Prof. J. B. Buxton appointed as the first 
professor and director of the Institute of Animal 
Pathology. Later, in 1985, the University,.im oon- 
sultation with the Royal Oollege of Veterinary 
Surgeons, proposed a scheme for courses in the pre- 
clinical subjeote which would lead to certain exem: 

tions from the examinations for ip of the 
Royal Oollege and to a postgraduate diploma, after 
ualification and registration had taken place, the 
Aan teo: goa bans pene a Gus OF d Geen 
veterinary schools. The first report of the Loveday 
Oommittee approved the 1985 scheme ; but in 1044 
the same committee decided to go further and recom- 
mended that all veterinary schools in Britain should 


become integral parta of universities. It also 

that a School of Veterinary Medicine should be located 
at Cambridge which would provide both pre-clinical] 
and clinical training, and would lead to a degree in 
veterinary medicine. These recommendations were 
accepted by the Ministry of Agriculture and by the 
University. 

In 1947, the chair of animal logy which 
Prof. T. Dalling had vacated during the War 
was filled by the appointment of Prof. W. I. B. 
Beveridge, and he became the director of the Institute 
of Animal Pathology. This Institute continued 
actively to research into the diseases of 
animals. In 1949 the Institute became a departmen 
within the Faculty of Biology ‘B’ of the University 

In 1950, the present writer was inted at 
the first profeasor of veterinary clinical studies, to 
organize a new Department within the Faculty of 
Medicine. These studies were to comprise all those 
subjects usually included under the broad headings 





Fig. 1, The. Veterinary School, Cambridge. Main teaching and research block, with the end of the hospital on the left- 
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Fig.& Unposed photograph of an operation on a dog in progress J 


of animal health, animal surgery and veterinary 
mediome. 

The buildings of the new Veterinary School, which 
were opened by H.M. The Queen on October 20, are 
‘located within two miles of the city centre on about 
ne hundred and twenty acres of farm land. Here 
` De ta of Animal Pathology and Veterinary 

ical Studies are ideally situated both for teaching 

d research into the diseases of livestock and, at 
_» same time, are able to maintain a close association 

There are obviously two pre-requisites for teaching 
and research into veterinary problems: (1) en 
adequate supply of normal animals, for the study of 
the maintenanoe of health ; and (2) an ample supply 
of clinically affected animals. The first requirement 
was met by getting together a dairy herd, sheep, 
piga, ponies, and poultry in suitable numbers. These 

animals provido material for studies of the 
normal which, for the student, must precede an 
introduction to the sick. The techniques of the 
physical handling of animals, their management 
singly or in groups, nutrition with all ita variations, 
breeding, pregnancy and parturition, observations of 
behaviour and the functioning of the healthy body, 
production of milk, and so on, are exercises oon- 
training. The second require- 


types of examination of patients have been set up 
and are now in full use on a consultative basis. A 
large clinical-pathology section has been formed in 
the Department of Veterinary Olinioal Studies which 
will act as the natural liaison between that Depart- 
ment and the Institute of Animal Pathology. 

Team research into the disease problems of farm 
livestock will constitute an im part of the 
programme of the School. research into such 
varied subjects as virus pneumonia of pigs, hsmolytic 
disease of the new-born, parasitic diseases of cattle 
and sheep, respiratory and other diseases of birds, 
are all being actively studied. 
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The establishment of a veterinary 
school, fully functioning in all ite 
varied interests, must certainly take 
time. Building: delays have un- 
fortunately resulted in ‘the first 
graduates of the Cambridge School 
obtaining their degrees before the 
completion of the teaching block. 
Thoee-that follow them will reap 
the benefit of being able to work in 
the finished buildings in which all 
the interests of the Departments 
have been congregated. 


r 


Prof. Pugh has set forth his aims 
and ideals in his inaugural lecture 
given in Cambridge on March 8*. 
He traces the inception of the 
idea of a school for olinical vet- 
erinary studies to Sir Olifford 
Allbutt, regius profeesor of physic 
in the University of idge 
for thirty-three years until his 
death in 1935. Allbutt constantly 


Clinical studies, broadly speaking, comprise pre- 
has arisen lergely froma knowledge of canes! agencies, 
and it has led to an appreciation of the ial signi- 
ficance of human medicine and the economic signi- 


disease and the i study of ita processes 
must not be separate disciplines. Here the veterin- 
arian has an advantage, in that tal con- 
ditions can be maintained. Nevertheless, the 
veterinary hospital functions as any other teaching 
hospital, and ethical obligations and limitations 
are comparable to those accepted in human mediome 
and surgery. i 
The common ground existing in the study of 


' disease processes in man and animals is the attempt 


to interpret disease in terms of function and fimo- 


* “Veterinary Clinical Studies at Oambri : Prof. L. P. Pugh. 
Pp. 26. (Cambridge : end area, fuas, 1005.) 24. 64. nei. 
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tional co-ordination. To place the Department of 
Veterinary Olinical Studies in the Faculty of 
Medicine of the University of Oambridge is thus a 
step towards the comparative approach to medicine. 
The alinisina Has’ alrony karned to poto tha Patha. 
logist and biochemist for aid, and ıt is regrettable 
that he has not turned more often to the physiologist. 
The latter works particularly with, the dog and the 
cat—two animals with which the vetermarian is 
concorned—and it is tome that many of the findings 
with laboratory animals should be extended to the 
farm animals, 

Prof. Pugh concludes as follows: ‘Basically there 
are two problems. Is there & place in the intellectual 
structure of this University for a clinical department, 
and is there a place for a veterinary school ? I hope 
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that the opinion advanced may at least ‘provok: 
those it cannot convert’. 

“I have tried to express the aim that veterinary 
medicine must develop ita own science of exper: 
mental medicine; I have suggested an t 
this problem in the hope that not only it enlarge 
our i of disease, but will make for e 
closer relationship with the other scientific disciplines 
and create a logical sequence of ideas in teaching. In 
pursuing this object, the veterinarian’s interest in 
Se ee ee 
comparative approach that a clinical d 
beet lay Hs pari in tho Porübaunoe oF Engwlsdge 
and by this approach, the fundamental similar- 
ities and dissimilarities between species, in which I 
include man, may be profitebly exploited". 
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CAVITATION IN HYDRODYNAMICS 


VITATION is a subject of growing scientific 
and technical interest, and the first international 
sym to be devoted entirely to it was organized 
by, and held at, the National Physical Laboratory, 
Teddington, during September 14-10. The word 
iteelf was coined sixty years ago by R. E. Froude to 
describe the process which he visualized as responsible 
for the unexpectedly poor performance of high-speed 
propellers fitted to a naval vessel just then com- 
pleted ; his imaginative speculation that the very low 
pressures existing in some regions of the flow through 
the propeller caused the formation of cavities in the 
water was soon shown to be correct by Parsons, and 
since then naval architects have frequently been 
concerned to detect and overcome the harmful effecta 
of this breakdown in homogeneous flow. The same 
problems were later found to occur in hydraulic 
machines, and more recently cavitation phenomena 
have become important in such different fields as 
ultrasonics and underwater projectiles and explosions. 
This has naturally led to more detailed study of the 
basic mechanism of cavitation, and during the past 
few years much has been learned about the behaviour 
individual cavities and the factors which oontrol 
oe ee ee ee 
in understanding the nature of erosion 

bue uA id i, 

It was because of this recent increase in research 
on cavitation probleme that it was considered appro- 
priate to hold a symposium at Teddington to discuss 
the progreas made; because of the interests 
of the Ship Division of the National Physical Labor- 
atory, the problems of oevitexion in hydrodynamics 
were selected for! special examination, and the 
programme rogramme of the meetings was designed to proceed 

discussion of the fundamental physica of the 
phenomena to consideration of the hydrodynamic 
affects of cavitation on ommance and 5 
. and to methods recently developed for their. y. 
The ium was divided into six half-day sessions, 
at the first of which an opening address of a general 
nature was presented, while the other five sessions, 
at which a total of twenty papers was given, were 
each devoted to & different aspect of hydrodynamic 
cavitation. In addition to these formal meetings, a 
further informal session was arranged the 
symposium to meet the wishes of those particularly 
interested in ultrasonic cavitation for a discussion of 
their problems. A total of about a hundred and 
thirty delegates from fourteen countries attended the 


meetings, of wham more than half took an active 
part as authors of papers or as contributors to the 
discussions. ial care was taken to give adequate 
time during sessions for discussion by firmly 
limiting each author to fifteen minutes when pre- 
senting his paper, and several of the ensuing dis- 
cussions were extremely lively and instructive. The 
symposium proceedings, including summaries of these 
discussions, will be published by H.M. Stationery 
Office in about six months. E 

The opening address, by Mr. P. Eisenber. 
(United States Office S &val Research), was 
_oritical review of recent in cavital 
entrained gas nuclei and their effecta on incepta 
the influences of turbulence and -layer flo. 
conditions, the présent know. of the dynamics of 
transient and steady-state cavities, and the status 
of research on theories of cavitation damage. He 
concluded that durmg the past few yeara there have 
been two main accomplishments: the basic problems 
have been more sharply defined, and the physical 
phenomena that must be considered in their investi- 

tion have been more clearly identified. Mr. Eisen- 
berg emphasised that the questions awaiting answer 
for immediate engineering application are the very 
ones which require an understanding of some of the 
most complex and least -un omens in 
hydromechanics. The chairman, Dr. J. F. Allan 
(superintendent of the Ship Division of the National 
Physical J, commended this conclusion, 
- and forecast that developments in ship propulsion 
would bring cavitation into more prominence and 
accentuate’ te` the need for practical solutions to its 
difficulties. 

The second session, with Dr. R. W. L. Gewn 
(superintendent of the Admiralty Experiment Works) 
teni uu E Wade erect tin i nea 
inception of cavitation. The effects of dissolved 
entrained gas content, the ability of water to sustain 
considerable tensions under dynamic conditions, and 
the growth of gas nuolei, particularly those in 
boundary-layer flows, were the main log of dis- 
~cuasion. It was clear that a means of ini 
the spectrum of entramed bubble size in flowing 
water was much needed, and that acoustic methods, 
often used as criteria of cavitation inception, offer 
possibilities in this direction. This discuamon led 
naturally to the consideration of experiment tech- 
niques, the subject of the next seasian, at which Prof, 
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W. P. A. van Lammeren (Netherlands Ship Model 
Basin) was in the chair. Instrumenta for measuring 
fluctuating forces, preasures and velocities and others 
specially developed for new Admiralty large-scale 
test facilities were while one paper gave 
details of high-speed photographic methods (with 
pictures taken at rates of up to 1 million per second) 
designed for studies of individual bubbles in ultra- 
sonic cavitation, which have a life-cycle, during which 
intense collapse pressures are generated, encom 

in I usec. A paper outlining the performance 
teristics of a amall experimental water tunnel led to 
a vigorous discussion of tho vjrtuee of tion. 
devices (inelegantly but widely known posi ue 
in large-scale cavitation testing rigs. Many new 
water tunnels, cluding a new tunnel 
to be built for the Natio Physical Laboratory, 
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incorporate expensive resorbers, and the general, 


consensus of opinion seamed to be that these are 
desirable Bee sufficient money is available. 
Even large test facilities for ship DP cunt and 
water turbmes oan only handle m which are 
small compared with their prototypes, and thus soale- 
effect factors are of great importance in cavitation 
pomi vdd Cu pr at the fourth seesion of ‘the 
er Prof. J. W. Daily (Massachusetts 
luaitbute Hiero Technology), dealt with this thorny 
Toblem, and the relative im oo of the sig- 


p Ra EE 


of cavitation patterns taken during 

of a destroyer other naval veesels. The 
following session, with Mr. F. B. Burt (Admiralty 
Research Laboratory) as chairman, was concerned 
with & related problem—the effects of cavitation on 
the hydrodynamic of foils. Valuable 
data on the propérties of hydrofoila under super- 
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m conditions we fully developed, steady- 
state cavities spring from the leading edge) were 
& group of pepers and Appie mine in the 
i et A pleasant, and valuable, mterlude here 
was an excellently produced film, with full colour and 
Bound, showing some of the pioneering work being 
done at the California Institute of Technology. 
Finally, the turned their attention to the 
vexed question of cavitation damage, and the papers 
delivered at this seasion presented very diferent 
views on the mechaniam of damage erosion, the 
upholders of the two schools of impingement attack 
and corrosion fatigue being in evidence. The qualities 
of cathodic protection as & damage inhibitor, and the 
role of gas in water as a damage ‘cushion’, were also 
argued. The damage potential of cavities of fixed 
type, shown to have a flercely periodio nature with 
violent downstream collapse conditions, was also 
brought out; and if this session cannot claim to 
have resolved the opposed views, it certainly did 
much to clarify them. Mr. , chairman at 
this seasion, persuaded Prof. J. Ackeret (Zurich), & 
pioneer in this field, to remind the delegates of some 
highly pertinent effects of shock waves in causing 
damage, and in his own closing remarks commented 
that the programme of the symposium had clearly 
brought out the central problems for discussion. Dr. 
Allan, responding for the National Physical Labor- 
atory, regretted that the delegates had had to remam 
almost silent on the problems of cavitation noise; 
but hoped that in spite of this the meetings would 
encourage further research which would extend our 
knowledge’ and control of cavitation phenomena. 


"Dr. Allan felt that this research should not be 


organized on an internationally agreed B, 
Sesha pe dobara Aa aknal basta, Lob Gait indivi - 
ual workers should pursue their own interests and 
meet at intervals to exchange views. This suggests 
that the first conference on cavitation blems will 
be followed by others. A. VERLEAF 


DEATH AND THE AFTER-LIFE 


HE general theme, “Disposal of the Dead, 

and Beliefs in an After-Life", was selected as 
the main part of the of Beotion H 
(Anthropology and Archwology) at the recent Bristol 
meeting of the British Association, because 
ence had shown the need for a common topic ut 
which anthropologists and archmologista desired each 
to hear what the others had to say, and the theme 
chosen provided scope for participation by nearly all 
elements in the section. With one or two ex ons, 
Ane DADAN VS eon ae eee icated 

headings. 


From the Orlgin of Man to the Mesolithic Perlod 


The evidence from pre-Neolithic peoples was dis- 
cussed in the opening session by Dr. Kenneth Oakley, 
Mr. Miles Burkitt and Dr. L. H. Wells. In his 
on ‘Earliest EVidenoe of Di of the Dead", 
Oakley remarked on the oy, among gregarious 
non-human primates, for the dying animal to leave 
the sleeping-place of the troop. He then dealt with 
cannibalism, which was widespread before disposal 
of the dead by ceremonial or careful burial became 
regular. All the remains of Pekin man in the Chou- ' 
koutien cave deposits are judged to be the debris of 


cannibal feasts. The bones of Neanderthalers m the 
Krapina cave appear to have been deliberately 
broken, and many were charred; the female skull 
from Ehringsdorf ahqws evidence of mortal blows; 
the breaking of the Steinheim skull was evidently 
deliberate, and all the eleven Solo (Ngandong, Java) 
skulls have their bases and facial bones misamg as if 
broken for extraction of their brains. The base of 
the Neanderthal skull found within & rmg of stones 
on the floor of the Goat’s Cave in Monte Circeo has 
clearly had the foramen magnum escis for this 
Pr Therefore, it appears that head-hunting and 
-eating were characteristic of these early periods. 
Mr. Miles Burkitt then dealt with ‘Middle and 
Upper Palwolithic Burials”. It was not only the 
‘old man’ of the family, but also wamen and children 
who were carefully buried. At La Chapelle aux 
it is true, there was only one burial of a man 

in a sepulchral cave, with evidence that the inter- 
ment had taken place with care and ceremony; but 
at La Ferrassie the whole family were buried in what 
presumably had been their home, with care and 
E T ee 
children was covered by an artifloially cup- 
sedie acia Other Mousterian burials are known. 
Whether the reason for this'care for some of the 
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dead was fear or love, or a belief in some sort of 
after-life, we oan never know. The buryi of 
implements and bones of animals with the dead 
would seam to that the mourners thought 
Wis dead mihi Wie e Gh 

In Upper Paleolithio times we also have plenty of 
evidence for careful burial; and here, too, discoveries 
suggest that some morb of ceremony occurred at the 
interments. Cro-Magnon and Chanceladé are sites to 
mention, as well as some burials ab Mentone where 
the body of the male occurs laid out with his head 
on a stone pillow, and partly covered with pierced 
shells. The female was entirely covered with un- 
pierced shells. In most cases ochre was ed 
over the bodiea—poesibly imitating life-bl 

The practice of careful burial continued into Meso- 
lithic tomes. Apart from elaborate burials, such as 
Ofnet (where, ag Dr. Welle later mentioned, severed 


Nugem and Axpea. 

Dr. L. H. Wells concluded the first seasion with a 
review of the pre-Neolithic evidence from Britain, 
and in the course of his paper described the Cheddar 
akeleton as the finest Upper Palsolithio cave-burial 
in Britain, and the view that some of the 
skeletons from Aveline’s Hole (Mendip) were definite 
burials. ~The Mesolithic population of Britain may 
well have been derpred from Upper Paleolithio 


groupe. 


Evidence from Living Primitive Peoples 


The funerary customs of living primitive races 
were discussed. by Dr. R. M. Berndt, Dr. Jack Goody, 
Mr. G. W. B. E ord and Mr. Hitoshi Watanabe. 
Dr. Berndt being abroad, his paper on “Cannibalism 
in the Eastern Central Highlands of New Guinea” 
was read by Dr. Goody. Oannibalism was described 
as “a most nourishing and hygienic means of dis- 
posing of the dead’, the practice of which is common 
and not abnormal in the area desoribed. The Eastern 
Highlanders of New Guinea put much emphasis on 
warfare, and are somewhat careless of death. Behind 
this attitude, however, is a belief in an after-lrfe, in 
reunion with the original creative beings, and eternal 
residence in some kind of spirit world, or alternatively 
in rebirth. The newly dead are considered to have 
much the same needs as the living, and when they 
appear to their kin in dreams, it is often to ask for 
food, warmth or fire. 

Eating human flesh is not confined to members of 
one ser, nor ig it restricted to eating one's own kin, 
or members of the game distriot or village. Men do 
nob hesitate to eat the flesh of a female, or women 
that of a male, while an enemy is eaten just ag readily 
as & member of one’s own kin. People avoided eating 
"victime of the dysentery epidemic which followed the 
Second World War. uman meat is regarded 

ag fi and not eaten to abeorb the power 

SD dia Tu E 
s paper was on “Death and Social 
cd n among Ló Dagas of the Gold Coast". 
He expreemed the belief that “the conflict between 
the mortality of the human body and the immartality 
of the body politic is resolved by the belief in & future 
life’. Only situations of rapid social change can 
admit scepticism in this feld. Io beliefs 
include meted out by the Ferryman at 
the River of Death to debtors, witches, thieves, and 
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to those who have refused legitimate * There 
are also thd inflicted in the Land of the 
Dead by the god himself. The Lo Dagaa funerals 
are dual, consisting of: (i) the mortuary ceremony 
(disposal of the body), and (ii) subsequent ceremonies 
(connected with eschatological beliefs). Orientation 
of the body differs for men and women, and childless 
adulta have a form of burial different from those who 
have had children. The temporary deposit of grave- 
goods is known among this tribe. 

Mr. G. W. B. Huntingford spoke on ‘Nandi 
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, Beliefs in & Future Life”. In common with many 


other Hast African tribes, tho Nandi of Kenya rely 
on the hyena to dispose of their dead. A hysna 
must not be looked in the eyes in the daytime 
(according to the Nandi), because the spirit of & dead 
person may be looking through them. Every person 
is believed to have a shadow-soul which dies with 
him, and a heart-soul which paasea with the body 
Into a hyæna and finally enters the spirit-land under- 
ground. This spirit-land is considered to contain 
trees, grass, hills, water, sun and moon, as in this 
world. The spirits are believed to have cattle and 
grow wheat: yet there is the moompatible belief 
that they live on the provided by the living. 
Grave-goods placed with the dead are removed from 
the tomb after one day, to be re-used by the living. 
The final paper on living peoples was given by 
Mr. Watanabe on “Disposal of the Dead by the Ain 
of Japan". According to the Amu, the dead are m 
in the underworld by a watch-dog í from the unde. 
abes M cae pd cup ph rA 

stream) village of deities, the bad dead to 
(downstream) wet underworld. The welfare of the 
dead depends partly on correct observance of rituals 
m nnda e c 
Binoe good spirits oan confer punishments and bless- 
ings on the li . The corpse is dreased in clothes 
uu er REN le of 
reversal of procedure for the dead, met with willy algo fi 
perts of Oceania). Hood is offered. Arsi to the fire 
god, then to the dead, and finally it is eaten by the 
mourners. After the funeral feast, the corpee ja 
extended with head upstream. All the grave-gook ^ 
are ceremonially broken to release their spirits to 
accompany the dead to the after-life. Both tomb 
and grave-goods are covered with magical twigs and 
planta to away evil spirits. Poet-funerary rites 
are perf after the dead are considered to have . 
reached their destination. (It is hoped that Mr. 
Watanabe’s paper will be published in full in The 
Advancement of Sotence.) 


Evidence from American Archaeology 


Evidence from South and Oentral American 
aroheology was outlined m by Dr. G. H. 8. 
Bushnell and Mr. Adrian Digby. Dr. Bushnell, 
dealing with ancient Peru, referred to the two main 
traditions of burial, both dating back at least to the 
formative iod in the first millennium s.o. The 
firat (north coast) was of recumbent burials, at first 
generally flexed but sometimes extended, and later 
almost without exception extended. ‘A gold plaque 
in the mouth is frequent, and bamboo tubes for food 
offermgs, extending to the surface of the und, 
occur but are rare. The second tradition ( coast 
ae cir puit i ee eee a 

ang generally wrap in textiles 
ic , which may have a face. The 
richer burials in both areas were elaborate, the 
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southern mummies being wrapped in many layers of 
textilea, some richly decorated. The Tiahuanaco 
expansion spread the southern tradition over the 
whole coast and it prevailed everywhere until the 
Spanish conquest. 

There seems to have been at all times a belief in 
the continued being of the body or at least of the 
bones. In Inca times it was believed that nobles and 
good commoners went to a happier life with the 
sun, and bad commoners went to hunger and misery 
within the earth; bub the mummies were treated 
with the consideration appropriate to a living person. 
This pointe to a belief m a soul apart from the 
mummy. 

Burial and the after-life among the Maya of south- 
east Mexico and adjoining areas between about 
100 2.0. and A.D. 800 were considered by Mr. Adrian. 
Digby. He reforred to their elaborate ceremonial 
centres embodying temples, courts and pyramids, in 
some of which burials have been found. For example, 
at the bottom of the pyramid below the Temple of 
Inscriptions at Palenque in Mexico, there was a 
sarcophagus decorated with the design of a tree 
symbolizmg life and rebirth, resembling that shown 
springing from a wounded victim on & pre-Columbian 
Maya manuscript. Belief in immortality is 
by certain practices, such as modelling the features 
of the dead in bitumen on the skull; deposit of red 
ochre with some important burials; deposit of 
jadeite beads, perhaps to serve as money in the 
after-life; asd occasional ceremonial killing of 
vessels placed with the dead. 
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Evidence from Egyptian Archeology 


Dr. Margaret Murray, doyen of Egyptologista, in 
an addreas memorable for its clarity of exposition, 
confined her review of Egyptian funerary evidence 


facing the west—the Land of the Dead. The 
Amratian burials were communal, contracted, and 
again faced the west. A few exceptions may have 
belonged to a special cult or been foreigners. The 
body was sometimes dismembered, and m certain 
instances the head was removed and either a pot or 
an ostrich egg substituted. In other instances the 
head was preserved on its own. Gerzean burials 
tended to be single, contracted, and m deep graves. 
Lastly, those of the Semainean culture were usually 
single and contracted, often in wooden coffins. The 
bones were sometimes disarranged and piled in square 
heaps. <A skull cult, perhaps involving scoopmg out 
the brain, was not unknown in predynastio Egypt 
and continued in later times. 


Evidence from British Archaeology 


The remaining sessions were devoted to a con- 
sideration of the British evidence from the Neolithic 
period almost to the present day. Dr. H. N. Savory 
drew upon some recent excavations in his paper 
on ‘Communal and Separate Burial in Neolithic 
Britain” —a paper which covered two distinct though 
partly overlapping cultures between 2000 and 1500 
B.O. Dealing mainly with the evidence from the 
south-west, he stressed the rarity of articulated 
corpses pneus niic: E Peele by tranafer 
from & eposit wW . Deliberate 
breaking ind rearing oiai of bones suggested thet 


NATURE 


811 


fear of haunting played a part in the cult. In separate 
burials, solicitude for the after-life is more clearly 
indicated by richer grave-goods, food offerings and 
occasional ritual breaking of the objecta rather than 
the bodies. The encircling wall or ditch of the round 
barrow: defined the ceremonial precinct and may be 
related to ‘henge’ monuments, although the lattor 
were not primarily sepulchral. 

*Inhumation and Cremation in the British Bronzo 
Age, and Related Beliefs" were handled by Mr. 
L. V. Grinsell against the background of the lees 
fragmentary evidence from the Ægeen, Scandinavia, 
Brittany and elsewhere. He gave instances of 
oecasional substitution for grave-gifts of representa- 
tions of them, and of ceremonial funerary breakingg. 
The grave-goods we find when barrows are opened 
are only the more durable of those originally placed 
with the dead, and it is only in accidental circum- 
stances that the perishable objecta are preserved—as 
in the tombs of the Altai region in western Siberia, 
where preservation was due to freezing. 

In describing ‘Beliefs in the After-Life in Iron Age 
and Roman Britain", Prof. IL. A. Richmond explained 
how ‘‘the classical world impmged the pro- 
historic, and studied the barbarian world for its own 
sake while tolerating native custom within its own 
wide borders". This renders & separation between 
Iron Age and Romano-British beliefs almoet unreal. 
Wine-filed tombs of Iron Age chieftains in East 
Anglia match the beliefs of Trmalchio ("Let me 
mior [the funeral wine] now !’’), while Mommsen’s 

nian chief, cremated with his hunting gear, 
would have understood the hunting scenes on tomb- 
stones of later Pictland. Higher beliefs are reflected 
in Plutarch’s traditions from the Western Isles or by 
St. Cuthbert’s vision of Aidan’s soul. In Roman 
Britain, tombstones portraying daily life reflect belief 
in survival of & personality thus recorded, as does 
the “Agricola”. Cavalry tombstones of victory over 
barbarians have more in common with Rhineland 
monumenta commemorating victory over death. The 
funeral banquet refers both to after-life and ancestor- 
worship. As subsidiary decoration, sphinxes and lions 
typify death, pine-cones immortality,. vines and 
amorini the Dionysiac mysteries. The soul’s journey 
to the Blessed Isles is suggested by Tritons or dolphins. 
changed from almost universal cremation 
to burial, leas for eoonomio reasons than because of 
growing belief in individual survival. Special care 
for the corpse is E beue by the ped 
coffins at York, while the Dionysiac idea of death 
aa aleep is evoked at Chester by the figure of a 
sleeping child. 

Dr. H. R. E. Davidson followed with an account of 
the funeral customs of the Anglo-Saxons, “the first 
people in the British Iales whose funeral practices 
can be studied in the light of their literature”. 
Arcvhmologically, nearly all the earlier practices recur 
in this period: cremation, partial cremation, ritual 
fires, food offerings, funeral feasta, mutilation of the 
body, real and symbolic grave-goods, animal sacrifice, 
ship-funerals, eto. According to Snorre Sturlason, 
the higher the smoke from the pyre, the more lofty 
the position of the dead in heaven. There is evidence 
for ritual fires with inhumations as well as cremations. 
The body was often beheaded and may have been 
mutilated in other ways. Broken grave-goods 
occasionally occur. 

The period from Anglo-Saxon times to the present 
day was covered by Mise Violet Alford and Mr. 
Grinsell In her paper on “Dance and Song in con- 
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nectjon with Funerary Rites”, Mias Alford mentioned 
the oontinüanoe of ploureuses in the Pyrenees, 
Mexico, Oo. Kerry and elsewhere, and referred to 
the ‘wakes’ at funerals in the British Isles. Funeral 
dances were usually the current regional dances— 
is and reels in Ireland, reels and country dances in 

tland. Folk memories of barrow-burials live in 
folk-song and ballad. Denmark shows examples of a 
son obtaining & magic sword from his father’s barrow, 
and the visit of ‘royal maidens’ to dead men in their 
‘earth-house’. ‘The Unquiet Grave", a well-known 
English folk-song, recounts the visit of the dead man 
to his sweetheart, who is disturbing his rest by her 


Funerary Beliefs and Customs in Recent Times” was 
the title of the concluding paper given by Mr. 
Grinsell, who directed attention to the occasional 
recurrence of ceremonial breaking of grave-objecta at 


funerals in the Migean and even in Britain; the 


placing of coins in the mouth or hand of the dead ; 
end the placing of white (generally quartz) pebbles 
on graves. 's reference (‘“Hamlet’’, 
Act V, So. i) to the placing of “shards, flinta, 
and pebbles" on the grave of a suicide suggests 
the survival of pre-Christian practices in such 
instances. 


> E 


In an earlier paper which was not actually part of 
the general theme, Mr. L. Biek, of the Ministry of 
Works Archdological’ Laboratory, described the 
development of scientific techni for obtaining 
evidence from burials, including the X-ray examina- 
tion of a cinerary urn and its contents; examination 
of bronze implements to decide whether they had 
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passed the funeral pyre; and study of ‘silhouettes’ 
of inhumations which have otherwise vanished. 

A special exhibit to illustrate some main aspects 
of the theme was arranged at the Bristol City Museum, 
the aspects chbeen being the ceremonial breaking of 
grave-goods at funerals ; food offerings to the dead ; 
the journey to the after-life (including the part 
played by the Ferryman of the Dead); the location 
and nature of the after-life ; and the various methods 
adopted for the treatment of the dead. 

The programme was concluded by Prof. E. O. 
James, who in his summing up indicated the 
in emphasis from’ ‘disposal of the dead’ to ‘beliefs in 
an after-life’ from Upper Palsolithic times onwards. 
There is much arohæologioal and anthropological 
evidence for belief in human survival; but the belief 
in immortality tends to mvolve more ‘advanced 
philosophical oris ine 

The resulte of programme were felt to be 

eminently satisfactory. A full or large attendance 
was maintained throughout, and the percentage of 
younger people at the sessions was larger than for 
same years. Of the fifteen speakers eight 
attended all the sessions, three about , and the 
remaining four came mainly to deliver their own 
papers, either breaking their holidays or in the midst 
of heavy commitments. Not a few of the audience 
came from other sections ; but the moet no 
resulb was the large number of archmologists end 
anthropologists whose minds became enriched by 
hearing the papers, and this applied both to the 
lecturers &nd.to members of the audience. 
7 Y am grateful to all the speakers who kindly pro- 
vided summaries of their papers, which have been 
dee enna yore nob) un prepare due 
&ocount. L. V. GETEEL 


MANCHESTER COLLEGE OF TECHNOLOGY 
GRANT OF A CHARTER 


By Dr. B. V. BOWDÉN 


Principal ^; 


HE recent grant of a Charter to the Manchester 

: College of Technology marks another important 

in the development of the College, which traces 

ite hi back to a Mechanios Institute founded in 

1824 by eleven far-sighted Manchester business men, 

who each contributed £634 for the purpose. By 

1905 it had ired such a reputation at home and 

abroad that the University of Manchester created a 

Faculty of Technology which was incorporated in 
the College. 


students for university degrees, and it has also trained 
large numbers of full-time and part-time students in 
a variety of subjecta which lead to qualifications other 
than degrees. This interesting association of univer- 


sity and-non-university work will continue under the- 


new constitution. The Oollege will still be part of 
the University of Manchester, from which it derives 
so much of its academic The standard of 
non-university work will be constantly raised by the 
elimination of the more el studies, Courses 
for Higher National Certificates willstill be provided ; 
but the most important progress in this section will 


be in the provision of part-time or short full-time 
courses of uate or refresher type. By this 
means the opments which take place so rapidly 
in technology will be brought to the notice of engin- 
eers and scientists engaged in industry. ' 

No other institution m Britain has quite the same 
association of university and non-university work, 
an association of the’ greatest importance in i 
the needs of industry for technologista of vari 

ining and und. 
ha cese Hae, clea been fortunate in the 
support which it has received from industry, and 
there are signs that such support will be 
forthcoming on an even greater scale under the new 

ime. In return, the College will-strive to serve 
aday by ing available iali equipment, 
by consultation with members of the staff on scientific 
and technical problems as well as by training per- 
sonnel, 

Situated in the heart of the most intensely indus- 
ee 
important in providing increased number o 
for the national welfare. To achieve this purpose, 
further expansion will be necessary-——expansion in 
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enrolmenta, in staff and in accommodation and 

t. A start has already bean made; for the 
seasion 1953—54, 670 studenta were following full-time 
university courses in the Faculty of Technology. It 
was then planned to double this number by 10962 
and a most encouraging start was made last October, 
when the number of new enrolments increased by 
45 per cent; there is @ further increase in the 
present session. 

New. chairs in municipal engineering, applied 
physice, industrial administration, textile chemistry 
and chemical engineering have been created, and 
more are envisaged. 

Building extensions approved in 1028 are now 
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coming into use; these extensions were, however, . 


planned to relieve congestion existing thirty years 
ago, and further space is now eesential 'Preliminary 
steps have already been taken to provide a campus 
for the College and to meet future needs. 
From small beginnings more than & hundred 
and thirty years ago the College has developed to its 
t stature, and it is confidently expected that, 
with the additional prestige bestowed by the Charter, 
ita progreas in the future will be no leas remarkable. 





OBITUARIES 


Dr. R. C. L. Perkins, F.R.S. 


Da. R. C. L. Parxnuys, the distinguished entomo- 
logist, best known for his work on the fauna of the 
Hawaiian Islands, died on September 20 at Bovey 
Tracy, Devon, at the age of eighty-eight. 

Robert Oyril Layton Perkins was born on Novem- 
ber 15, 1866, at Badminton, Gloucestershire, the 
second son of the Rev. Charles Mathew Perkins. He 
was educated at the Merchant Taylors School in 
London. In 1885 he won an open classical scholar- 
ship to Jesus College, Oxford; but after two years at 
Oxford he changed to science. 

In 1891 Dr. Perkins was chosen by & committee 
appointed by the Royal Society and the British 
Association to undertake an investigation of the land 
fauna of the Hawaiian Islands. For nearly ten years 
he-worked strenuously for this committee, coll 
material in all parte of the Islands. In 1899 his 
comprehensive volumes on the inbect groups and 
birds began to appear in the “Fauna Hawaiiensis’’, 
and contmued until 1918, when he oómpleted the 

introduction to the whole series. By this 
time he had already received the Linnean Society’s 
Gold Medal for 1912. 

During 19024 he worked for the Agricultural 
Department of the Territory in various capacities. 
But in 1904 the Hawaiian Sugar Planters’ Association 
put him in charge of the new i department of 
ita experimental station. His work here with O. H. 
Bwerey and F. Muir was mainly concerned with 
studying and oontrollmg the pests of sugar cane, by 
introducing their natural parasites from ther 
countries of i 

Dr. Perkins was forced to retire in 1912 through 
ill-health acquired in the strenuous fleld-work under 
the exacting climatic conditions of Hawaii. He 
settled at Newton Abbot i Devon, but continued to 
work on his\accumulated Hawaiian collections and 
to write about them for more than twenty years. 
He also continued his studies of British insects and 
made outstanding contributions to our knowledge tf 

Strepsiptera, bees, crabronid waspa and sawflies. He 
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was elected a Fellow of the Royal Society in 1920 
and in 1951 an honorary Fellow of the Royal Entomo- 


-logical Society of London, of which he had been an 


ordinary Fellow for more than fifty yoars. 

In 1901 he married Zoe, daughter of A. T. Atkinson, 
superintendent of public instruction, Honolulu, 
Hawaiian Islands; she died in 1940, and there are 
three surviving sons of this marriage. In 1942 he 
married -Mrs. Clara Senior, of Highweek, Newton 
Abbot, and ghe died in 1040. His last days were sad 
ones, with blindness and ing strength. His loss 
will be regretted by the many w. who felt the inspiration 
of his genius and who experienced the encouragement 
he showed to those younger and less talented than 
he was. Rosmer B. Benson 


Mr. H. L. Kirke, C.B.E. 


Ma. HAROLD Lister Kera, formerly head of the 
Reeearch Department and assistant chief engineer of 
the British Broadcasting Corporation, died in London 
on August 25 at the age of sixty. He served in the 
First World War as an officer in the Royal Fusiliers, 
the Signals Branch of the Royal Engineers and the 
Royal Oorps of Signals. Later he joined the Maroon: 
Company and was concerned with the early develop- 
ment of radio hone tranamitters. He was ono 
of the small of enthusiastio engineers who 
established the Writtle experimental broadcasting 
station in 1922, and two years later he joined the 
staff of the B.B.C. In 1025 he became head of the 
development section, which later became the Research 
Department of the Corporation ; and in this capacity 
he was responsible for many of the technical advancea : 
made by the B.B.O. over the ensuing twenty-five years. 

Important contributions were made by Kirke to 
the development of high-quality sound broadcasting 
at various stages from the studio through the trans- 
mitters and aerial to the technique of reoep- 
tion. Latterly, his study of the problems associated 
with sound broadcasting at very high uencies was 
particularly valuable, and the decision of the B.B.C. 
to adopt the V.HLF. frequency-modulation system 
was based to a great extent on his research work. 

Kirke was an active member of the Institution of 
Electrical Engineers ; he was chairman of the Radio 
Section during 1944-45, and a member of Council 
from 1947 until 1950. He was also & Fellow of the 
Institute of Radio of New York, and was 


vice-president m 1952. He pla & leading part m 
formmg the Acoustics Gro Physical Bociety, 
and was chairman of the Suis MAT He was 


appointed O.B.E. in 1947. 

Many of those engaged in radio research over the 
past quarter of a century will remember Kirke as an 
enthusiastic and pleasant companion at technical 
visita and demonstrations, and as a wise counsellor 
at meetings of boards and committees. It was with 
great sorrow that all his colleagues and associates 
learnt of his retirement through illness in 1952, two 
years After his appointment as assistant chief engineer 
of the B.B.O. ;. R. L. Suaru-Ross 


Lieut.-Colonel W. French, C.B.E. 


Lrgur.-OoLowmn Worum Feason, & member of 
the Council of the City and Guilds of London 
Institute, who was superintendent of the Institute's 
Department of Technology during 1934-49, died 
on September 18. Colonel French had had a 
varied career in the law, in the army during the First 
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World" War, m the civil administration in Iraq, and 
in the iron and steel industry, before gomg to 
technical education. He jomed the “City and Guilds” 
in 1928 ‘at a time when the Institute waa slowly 
“reoovermg from the First World War. The sub- 
sequent remarkable expansion of its work until 1039 
and the resumption of expansion from 1049 were 
largely due to Tin wise guidance. His major con- 
tribution was the building up of the Institute’s system 
of advisory committees, where representatives of 
industry end education together plan and keep up to 
date the schemes of syllabuses aud. exammatians upon 
which technical education, particularly at craft level, 
is based both m Britain and overseas. This advisory 
committee system transformed a rather rigid external 
examining body mto an instrument sufficiently 
flexible to meet the developmg needs of industry, 
La ee ee 
for which the “City and Guilds" has always stood. 


t 
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Colonel French was especially succeasful in 
his personal relationships with the offioers of the 
Board of Education and local education authorities, 
technical college steffs and those in industry (then 
fewer in number) who saw the need for better technical 
education. With his love of craftamanship, his 
passionate concern for the well-being of young people, 
his b honesty and his pungent humour, he 
unobtrusively did much between the Wars in the- 
technical education fleld to dispel mi i 
and to promote that co-operation among technical 
examining bodies, teachers’ organizations and pro- 
feasional and industrial bodies which nowadays is 
taken for granted. During the Second World War, 

. though hampered by ill-health, he played a useful 
in discussions ing the drafting of the 1044 
ucation Act and, after the War, in the negotiations 
that ultimately led to the formation of the Associated 


NEWS and VIEWS 


Atoms for Peace Awards 


Dn. James R. KirnLrAN, jun, president of the 
Massachusetts Institute of Technology, is to be 
chairman of the Organiration and P i Oom- 
mittee of Atoms for Peace Awards. In addition to 
Dr. Killian, the Committee will include Dr. Detlev 
W. Bronk, president of the Rockefeller Institute for 
Medical Research and president of the National 
Academy of Sciences; Dr. Ralph J. Bunche, Under- 
Secretary General of the United Nations; Dr. Arthur 
H. Compton, formerly chancellor of Washington 
University ; Mrs. puis Horton, formerly president 
of Wellealey College ; - Mervin J. Kelly, peer 
of the Bell Telephone Laboratories; and . Alan 
Waterman, director of the National Science Founda- 
tion. The Atoms for Reace Awards, it will be recalled, 
were established last summer as a memorial to Henry 
Ford and Edsel B. Ford by a Ford Motor Campany 
Fund sppropriation of 1,000,000 dollars. It will 
provide 100,000 dollars annually for ten years to be 
spent in helping to provide inoentrves for the world’s 
scientista, inventors and I without regard 
for nationality or political belief—towards finding 
new ways in which atomic energy can be used for 
the welfare of mankind. It is now announced that 
the Executive Committee of tho Massachusetts 
Institute of Technology has agreed that the head- 
Ber ree enon be icu At Ue 

itute. In inviting Dr. Killian and the Com- 
mittee to undertake the planning and organization 
of the Awards, Mr. Henry Ford II expressed the 
hope that the Committee “would set up the organ- 
ization of the Awards so that the organization would 
be an independent corporate entity, entirely separate 
and divorced from Ford Motor Company". 

In informing Mr. Lewis Strauss, chairman of the 
Atomic Energy Commission, of thé establishment of 
the new institution on July 25, Mr. Ford described it 
as & response to the hope expressed by President 
Eisenhower at the July meeting of the ‘Big-Four” 
in Geneva that “private business and profeasional 
men throughout the world will... provide an 
incentive in finding new ways that this science can 
be used . . . for the benefit of mankind and not for 
destruction”. Mr. Ford said at that time, ‘We would 


propose that when the organization of this new 
‘memorial fund is completed, the Board of Trustees 
of Atome for Peace Awards appoint each year a 
competent International Jury of Awards for the 
purpose of selecting from among the world’s acientista, 
inventors and engineers— without regard for nation- 
ality or political belief—the individual or group of' 
individuals who, in the Jury’s judgment, has made 
the greatest contribution during the year to peaceful 
“uses of atomic energy ; that the indrvidual or group 
so selected be granted with a priate ceremony ' 
the Atoms for Peace Award for year; that the 
annual Award oarry, in addition to a suitable medal 
to be designed and cast for the , an honor- 
arium of 75,000 dollars; that, if during any year the 
International Jury of Awards or the Board of 
Trustees finds no candidates pre-eminently meriti 
the Atoms for Peace Award, the sum at the di 

of the memorial fund be used that year for scholar- 
ships and fellowships most likely £o contribute to the 
advancement of the new science of peaceful appli- 
cation of atomio energy". 


Massachusetts Institute of Techno ; 


to recognize outstandmg 
achievement and to give rts holder freedom to oon- 
centrate on research and advanced teaching ; the 
only other person at the Massachusetts Institute of 
Technology who holds this rank at present is Prof. 
John O. Slater, the distinguished solid-state physicist. 
Prof. Schmitt's special field of study is in the use of 
the electron microscope for biological research, a 
fleld in which he became interested through his early 
work in X-ray diffraction and polarization optics 
for the stidy of the molecular o ization of bio- 
logical cells. After graduating m Washington 
University, St. Louis, in 41924, he did research work 
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there, and also in Berkeley (California), London and 
Berlm. He became head of the Department of 
Zoology in Washington University and then in 1941 
he went to the Masmachusetta Institute of Tech- 
nology, the year in which the first electron microscope 
for use in an academic biological laboratory was 
installed (now there are six such instruments in 
operation there). During recent years Prof. Schmitt 
has been working on the isolation of various protein 
molecules, using especially the giant nerve fibre of 
the squid. He is at present making studies of collagen 
in connexion with rheumatoid arthritis and the 
tanning of leather. 


Physics at Newcastle: Prof. W. E. Curtis, F.R.S. 
Tira recent retirement of Prof. W. E. Curtis from 
the chair of physics at King's College (University of 
Dunham), Newcastle upon Tyne, marks the end of a 
thirty-year period of considerable expansion in the 
De of Physics of which he has been director. 
After holding the posta of lecturer in the University 
of Sheffield and reader in King’s College, London, he 
went to Newcastle, to what was then Armstrong 
College, in 1926, as successor to Prof. Henry Stroud. 
He at once get himself to organize research in the 
Department and soon had a school of students 
working in his own subject of spectroscopy, to which 
later other branches of research were added. The 
teaching staff on his arrival consisted of four lec- 
turers, & number which has been more than doubled 
in the ensuing years, while a reader and & professor 
of theoretical physics have been added to the staff. 
Beside directmg the Department, Prof. Curtis has 
taken an important part in the administration of the 
College, bemg for several years sub-rector. Through- 
out the First World War he served in the Royal 
Navy, and during the Second he was in the Ministry 
of Home Security and then in the Armament Research 
Department, bemg superintendent of applied explo- 
arves during 1948-45. His work in spectroscopy was 
i by his election to the Royal Society m 
1934, and during 1950-52 he was president of the 
Institute of Physics. Though he has now retired 
from his chair, Prof. Curtis still has a number of 
scientific activities, and he is at present remaining in 
Newcastle. 


Royal Society Antarctic Expedition 

Tru advance party of the Royal Society Inter- 
national Geophysical Year Antarctic Expedition will 
leave Southampton on November 22 in the MLV. 
Totian (540 tons) and will prepare the installation of 
a scientific research station on the Antarctic maim- 
land, on the shores of the Weddell Sea, south of the 
Falkland Islands. Conditions permitting, it is hoped 
to set up the station 1n the Vahsel Bay region (78? 8., 
85° W.), which is one of great scientific interest for 
geophysical studies, and, if successful, a further party. 
eighteen strong, consisting mainly of scientific research 
workers, will sail in & year’s time to relieve the 
advance party and complete the Royal Society’s 
Antarctic station for the International Geophysical 
Year (July 1957-December 1958). The station will 
be one of twenty-two international geophysical 
stations being set up on the Antarctic mainland by 
British Commonwealth countries, the United States, 
the U.8.8.R. and other countries. The advance 
party will be under the command of Surgeon Lieut.- 
Oommander D. Dalgheah and will consist of three 
scientific workers—an electronic engineer fram the 
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Army, a radio-astronomer from Jodrell Bank 
(University of Manchester) and a meteorologist from 
the Meteorological Offloe—and six others. The pilot 
programme of scientific observations includes surface 
meteorological measurements, ionospheric research, 
auroral studies, measurements of atmospheric ozono 
and glaciological observations ; among the acientific 
instruments will be an all-sky camera which will 
photograph the aurora australis. The chartering of 
the ship and the provision of ell supplies has been 
done by the Falkland Islands Dependencies Survey 
acting through the Crown Agents, on behalf of the 
Royal Society. The Royal Society has been associated 
with Arctic and Antarctic expeditions for nearly two 
centuries : in 1772, ın ageociation with the Admiralty, 
it instructed Captain Cook to “explore the high 
southern latitudes with a view to determining the 
existence of a great antarctic continent”. 


B.B.C. Colour Television Experiments 


Foz some time past, the B.B.C. Research Depart- 
ment has been studying the technique of colour 
television, and recently a programme of experimental 
transmissions was started outside normal broad- 
casting hours. On October 20, Sir Harold Bishop, 
director of technical services, presented a special 
demonstration for the Press. This comprised the 
transmission over & closed circuit at the Alexandra 
Palace station, of still pictures, a short travel film 
and a number of ‘live’ camera shots, all of which were 
reproduced at the receiving end as attractive colour 
pictures. The technique used in this work is based 
on the American N.T.8.C. (National Television . 
System Committee) adapted to the British 405-line 
definition and the normal bandwidth of black-and- 
white television in Britain. In this system, the red, 
green and blue components of a coloured picture are 
combined’ into & pair of ‘chrominance’ signals, and a 
brightness or ‘lumimance’ ‘signal. The latter (lumin- 
ance) signal can be made to give a compatible picture 
to a viewer possessing & black-and-white receiver; 
and the most important purpose of the present series 
of experimental transmissions is to determme whether 
this compatible reception—of & black-and-white 
picture from colour transmissions—is satisfactory. 
Viewers participating in these experiments are asked 
to report on any differences experienced in the sound 
and vision reproduction as compared with the normal 
reception. of the regular black-and-white programmes. 
Sir Harold Bishop said that the resulta of these testa 
would be reported to the Postmaster General’s 
Television Advisory Committee; but he thought it 
unlikely that a colour television service for Britain 
would be ready for at least three years. 


British Museum (Natural History) 

Taa British Museum (Natural History) has pur- 
chased a new specimen of Scelidosaurus, a genus 
which is geologically the oldest armoured dmosaur. 
Up till now it has been known by one almost complete 
but somewhat distorted skeleton, already in the 
Museum, collected and prepared by James Harrison 
a century ago, and by & few isolated bones of & young 
Scelidosaurus more recently preserved in the Lymo 
Regis Museum. The latest acquimtion was found 
about a yeer ago by Mr. J. F. Jackson, of Charmouth, 
a well-known collector of foesils. He discovered a 
large slab of Lower Liaæic limestone which, on 
splitting, showed the bones of the hind leg, the hip 
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girdle, and some of the backbone; there are also 
indications of the young stages of the bony plates of 
the back. 

During the pest few months the Department of 
Entomology of the Museum has been i 
slong the south coast of England from Kent to the 

e of Wight for two moths, Hydraeoia hucherards 
and Lithophane lapidea. Apart from their rarity, the 
inte of these two species, which are inhabitants of 
central and southern Europe, is in the further evidence 
their occurrence in southern England provides of the 
gradual change of the climate of the British Isles, a 
change which is already well supported by botanical 
evidence. Many specimens of H. hw i the 
larva of which burrows in the roota of the marsh 


mallow, have been obtained, and the principal features’ 


of its life history have been ascertained; very few 
L. lapidea have so far been collected. Other recent 
work of the Museum includes a collecting trip to 
Yugoslavia by Mr. R. L. Coe, in order to obtain 
Diptera, more than nine thousand specimens bemg 
collected, during which contacts were made with the 
staffs of various scientific institutions. Another 
member of the staff, Mr. P. N. Lawrence, visited the 
south of France, where he collected more than four 
thousand specimens of Collembola in the neighbour- 
hood of the Eastern Pyrenees. A very fine series of 
hydroid medues from Plymouth and elsewhere, 
numbering about fifteen hundred specimens, has been 
presented to the Museum by Mr. F. 8. Russell, 
director of the Marine Biological Association of the 
United Kingdom, Plymouth, and a colection of 
approximately a thousand slides of foraminifera from 
various horizons from the Cretaceous to Recent has 
been presented by Miss M. A. Waller. 
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The Ishihara Test and Defects In Colour Vision 


An interesting article by Mr. Peter Cavanagh on 
“The Ishihara Test and Defecta in Colour Vision” 
has been published in Occupational Psyohology 
(29, 1; 1955). The investigation was originally under- 
taken for the guidance of psychologists working in the 
Industrial Rehabilitation Units of the Ministry of 
Labour and National Service during the Second World 
War, and the Ministry has suggested that it should be 
given wider circulation. It is true that many le 
with defective colour vision are unaware of their 
condition, since they see all the things that other 
people see and they know what colours these thmgs 
are said to have. This may be fairly adequate for 
ordinary life; but in certain critical situations they 
can run into difficulties and even , 80 that ib ig 
important that people should be tested for the accur- 
acy of their colour vision. As with all testa concerning 
human bobiga, infallibility cannot be claimed ; but, 
used with adequate controla, the test has proved to 
be of great value. Mr. Cav discusses the 
incidence and types of defective colour vision, ita 
congenital nature, as well as its occupational implica- 
tions, with a detailed study of the teet, its limitations 
and value and the technique for reducing error. 


Council for the Preservation of Rural England : 
Report for 1954—55 


Tum twenty-ninth annual report, for 1954-55, of 
the Council for the Preservation of Rural England 
(pp. 30; London, 1955) is again a fully documented 
acoount of the action taken during the year to pafe- 
guard the amenities of rural England. On town and 
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country planning, the Council welcomed the state- 
ment of the Minister of Housing and Local Govern- 
ment expreasing determination to stop further 
unrestricted sprawl of the great cities, but regrets 
the fact that, apart from London, no other great 
city has defined a formal ‘Green Belt’ around it. 
Among other matters to which the Council has given 
its attention are the control of unsightly advertise- 
menta, the location of a number of mineral-working 
sites, the position of television stations and the 
distribution of electricity undertakings, the con- 
servation of Nature, the landscape treatment of roads 
and bridges, pollution of the air, sea and Trvers, and 
the predervation of buildings. In a separate report 
published by the Sheffleld and Peak District Branch 
of the Council (pp. 30; Sheffield, 1955), an account 
is given of the vigorous opposition being made to the 
pro road-racing circuit in the Peak National 
P Such & circuit was approved in principle by 
Derbyshire Oounty Council on May 4 without con- 
sulting the Peak Park P ing Board; this one- 
sided action is possiblé because highway authorities 
are not subject to planning control. 


Assoclation of Applied Blologists : Jubilee Volume 


Iw September last year the Association of Applied 
Biologists .celebrated ita fiftieth anniversary s & 
five-day session in which many distinguished bio- 
logista took part and many in Ing papers were 
communicated. The p i of the jubilee 
meeting have now been publi as Vol. 42 of the 
Annals of Applied Biology (pp. 414+8 plates. Cam- 
bridge: University Press, 1955; 25s. net). In all, 
some thirty-nine speeches and papers are recorded. 
Some of these deal with topica such as tho 
changing problems of applied biology, contributed by 
Bir John Russell, progress in poene pathology by 
E. C. Btakman, and the contribution of pure science 
to applied biology by V. B. Wigglesworth. The 
others relate to a variety of special topics, Including 
the pests of crop plants and of stored prodicts, 
nematodes, virus and other diseases, the use of 
growth-regulating substances, education and exten- 
sion services, crop protection, and the forecasting and 
agseamment of plant diseases. Detailed references to 
individual papers cannot be made here, but the jubilee 
volume may unreservedly be recommended to readers 
in this fleld as one of exceptional interest and 
importanoe. i 


Sheffleld Interchange Organization : Work during 
1954-55 


Ar the twenty-second annual general meeting 
of the Sheffield Interchange Organization, held at 
the Central Library, Sheffield, another firm was 
admitted to the Organization, bringing the total 
membership to forty-one, including the University, 
the City Library, and industrial and government 
research institutions. 2,649 books, periodicals and 
other scientific and technical papers were exchanged 
during 1954-55. Among the matters under considera- 
tion were the difficulties experienced by members ın 
obtaining United Stetes government research reporta 
within a reasonable time, and problems encountered 
in tracing and consulting university dissertations 
which might be of interest to industrial research 
workers. The City Librarian was asked to approach 
the appropriate authorities regarding the quicker 
supply of American reporta, and he reported corre- 
spondence with the Standing Conference of National 
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and University „Libraries, which is attempting to 
standardize practice and remove some of the restric- 
tions on the freer use of theses. It was agreed that 
all applications for this material should be made 
through the Oity Libraries in future. It was reported 
that the use made of the deposit collections of British, 
Canadian and American atomio energy reports in the 
Sheffield City Science and Commerce Library is 
increasing. These may be borrowed by any research 
worker or organization in the United Kingdom, and 
many have been lent in this way; but an increased 
number have been asked for by firms in the South 
Yorkshire industrial area served by the City Science 
and Commerce Library. 
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Photometric Studies of a Lunar Eclipse 


A PAPER in Publications de L'Observatoire de Genève 
. (Sér. A, Fasc. 51; 1955) on “Observation of the Total 
Eclipee of the Moon on January 18-19, 1954”, by M. 
Golay, deals with the results, obtained at the Obeerv- 
atory of Geneva, of the lunar eclipse of January 1954. 
The observations were carried out with the Schaer 
refractor, 20 om. aperture, and were specially directed 
to a photometric study around 5750 A. This region 
was selected because Barbier and his collaborators 
had suggested many years ago that the region 5750— 
6000 A. ahould be specially studied, and four photo- 
Lin a were taken in the band 5600-6100 A., each 
an exposure of 4 min. From the resulta & few 
deductions are made, some of which will be published 
later. It seems that certain rays may have travelled 
through a considerable depth of ozone; in addition, 
certain discontinuities referred to are in accordance 
with Danjon’s law on solar cycles, and ib is very 
probable that 1954 will prove to be the minimum of 
solar activity. 


Welsh Folk Museum, St. Fagans : 


Suas is the speed of development of the Welsh 
Folk Museum at 8t. Fagans that a new edition of the 
handbook is welcome (pp. 29. Cardiff: National 
Museum of Wales, 1955; 1s.). The attractive format 
is similar to that in previous issues, though visitors 
and others will appreciate descriptions of the recently 
re-arected Stryt Lydan barn, the Esgair Moel 
woollen ‘factory, the Abernodwydd and Kennirton 
farmhouses. It is interesting to note that three other 
buildings, including a Unitarian pel dated 1777, 
have been accepted for re-ereotion. A part of the 
much-needed Museum block is now under construc- 
tion. 


Washing of Treated 'Bronzes 


IN the August issue of the Museums Journal, Mr. 
R. M. Organ, of the Research Laboratory of the 
British Museum, discusses the difficulties encountered 
in washing treated bronzes. These are shown to be 
due to the presence of corrosive agente in the un- 
treated objects and to the effects of the reagents 
usually employed. Practical methods of washing and 
for controlling the process by measuring electrical 
conductivity are described. - 


The Night Sky In November 


Naw moon occurs on Nov. 14d. 12h. Olm., v.T., 
and full moon on Nov. 20d. 16h. 50m. The following 
conjunctions with the Moon take place: Nov. 8d. 
05h., Jupiter 6° N.; Nov. 12d. Olb., Mars 6° N.; 
Nov. 1 07h., Venus 0:2? 8. In addition to these 
conjunctions with the Moon, Mercury is in con- 
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junction with Spica on Nov. 2d. 11h., Mercury 4-5° 
N.; Jupiter with Regulus on Nov. 8d. 13h., Jupiter 
0:3° N.; Venus with Antares on Nov. 12d. 22h., 
Venus 4:1? N.; and Mars with Spica on Nov. 16d. 
18h., Mara 8.2? 8. rises at 5h. 10m. on 
November 1, which 18 nearly 1} hr. before sunrise, and 
may be seen for a short tıme in the eastern sky, 
stellar magnitude 0-7. Its proximity to Spica on 
November 2 has already been reforred to. About the 
middle of the month, it rises an hour before sunrise 
and will not be easily observed ; after this it draws 
closer to the sun, reaching or conjunction early 
in December. Venus seta at about 17h. 10m.'during 
November ; ite stellar de remains — 3:3, and 
the visible portion of ita illuminated disk varies ‘from 
0:963 to 0-924. This decrease is just balanced by ita 
decreased distance from the earth—from 152 to 142 
million miles—in consequence of which ita stellar 
magnitude remams unaltered., Mars rises about 4h. 
20m. throughout the month, About November 9 it 
is a little south of 0 Virginis, and its easterly move- 
1hent takes it near x Virginis at the end of the month. 
Its stellar magnitude varies from 2 to 1:9 owing to 
its distance from the earth decreasing from 232 to 
216 million miles. Jupiter rises at Oh. lim., 23h. 
30m. and 22h. 40m. on November 1, 15 and 80, 
respectively. Its close approach on November 8 to 
x Leonis, which is about two magnitudes fainter than 
Jupiter, has been pointed out. Saturn, in conjunctuon 
on November 16, is too close to the Sun for favourable 
observation during the month. The Andromedid 
meteors appear towards the end of November, but 
this shower is much less prolific than it was in previous 
years; owing to strong moonlight, they not be 
visible this year. Occultations of stars brighter than 
magnitude 6 are as follows, obeervations being made 
at Greenwich: Nov. 8d. 03h. 23:5m., 55 Leo (B); 
Nov. 24d. 32h. 23-3m., 19 Pac. (D) ; R and D referring 
to reappearanoe and disappearance, respectively. 


Announcements 

Dr. J. 8. Catam, deputy chief inspector of alkali, 
eto., works, has been appointed chief inspector in 
succession to Mr. W. A. Damon, who is retiring; Mr. 
Damon will continue with the Ministry in an advisory 
capacity. 

-THa second World OCongrees on Fertility and 
by the International Fertility 
Assdciation, will be held in Naples during May 18-26, 


1956 and will consist of twelve se te sections 
dealing with various topics, one of which will be on 
veterinary problems im animal ion è A 

lecture willbe given at the by Prof. 
Nils Lagerlof, of the Royal Vetermary School, Stock- 


holm, on “Biological Aspects of Male Infertility". 
Those wishing to read papers must send in typed 
suromaries by November 80 and full copies 
January 81. All correspondence should be eddi 
to Prof. Edmundo G. Murray, Ayacucho 1875, Buenos 
Ayres, Argentina. 


Mesars. Hp>wanps Hran Vacuum (London), Ltd., 
have recently re-designed their model of the cold- 
cathode type of electron diffraction camera based on 
Prof. G. I. ~Finch’s origi design. Leaflet E.150/1 
gives full details of | new model, which inoor- 
porates the latest vacuum valves, unions and fittings 
and pumping equipment, together with information 
concerning the electron diffraction technique and its 
applications. 
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` MARINE ORGANISMS AND BIOGEOCHEMISTRY 


AE the Bristol meeting of the British Association, 
& joint seasion between Sections D (Zoology), 
B (Ohemistry) and O (Geology) was devoted to Papers 
on the topic of “Marine Organisms and Biogeo- 
chemistry”. Dr. O. F. A. Pantin, who was in the 
chair, streesed the value of joint meetings. It is in 
these borderline fields, he said, that many complex 
, and interesting problema are found, which for a 
variety of reasons are gengrally more difficult to solve 
than those of the traditional scientific disorplines. 
The first paper, by Dr. J. D. H. Wieeman, of the 
British Museum (Natural History), was on the rates 
of accumulation of nitrogen and caloium carbonate 
on the equatorial Atlantio floor. The rete of aocumu- 
= lation of nitrogen ig, under ideal conditions, a measure 
of biological activity, and similarly the rate of 
accumulation of oaletum carbonate is & measure of 
the productivity of those i which secrete 
caloium -carbonate, provided there has been no 
solution subeequent to deposition. Dr. Wiséman said 
that geochemically it is aignificant to determine these 
rates, and to discover whether a change can be 
correlated with an alteration in some fundamental 
property in the upper layer of the sea: The investi- 
gation has been carried out on sixty sections each 
approximately } am. thick. These were taken con- 
tinuously down an equatorial Atlantic core, collected 
by the Swedish Deep-sea Expedition of 1947-48. 
Sedimentation in thus core 'had apparently been 
continuous, and there was no evidence of disturbance 
by benthonic organisms, or erage in other causes. 
In order to compute, from the percentages of 
nitrogen and calcium carbonate, rates of acoumula- 
tion, it was necessary to determine the weight of 
dried salt-free sediment in & column of unit area 
through each section in ita original moist condrtion 
(hereafter called weight of sediment in the section), 
as well as the number of years (the age) required to 
deposit each section. The weight of sediment in a 
section of known thickness can be computed from its 
chlormity. The reason for this is because in highly 
calcareous deep-sea sediments, composed for the 
most part of planktonic foraminifera and a olay 
component, there is & relation between the weight of 
salt-free sediment in 1 o.c. of the moist sediment and 
its salt content. Age computations are, therefore, 
made from the weight in each section of selected 
elemente, the rates of sedimentation of which have 
been shown to remain constant with time. Dr. 
Wiseman said that to understand the method it is 
necessary to appreciate the origin of the non-biologioal 
components of deep-sea sediments. The components 
may be divided into two classes: the hydrogenous 
componenta, and the unweathered high-tem ture 
minerals derived from the lithoephere. ded in 
the hydrogenous components are the secondary 
minerals formed by ionic reactions in the continental 
hydrosphere. There are also substances precipi- 
tated m the marine hydrosphere—for example, as 
hydroxides—and some probably in the form of 
aluminosilicate sols. In addition, there are elements 
chemically scavenged from sea water. The high- 
tem ture lithogenous minerals are derived from 
the as well as from submarine rocks and vol- 


canoes. Minerals from this source are fortunately 
very rare in this oore. ; 

If the rate of sedimentation of any one of the 
“components of either class cHanged, this would in 
general be reflected in a change of chemical com- 
position. For example, if there were a sudden 
addition of the lithogenous mineral ilmenite, this 
would be shown by a change in the titanium per- 
centage when expreemod on a carbonate-free basis, as 
well as in the iron/titanium ratio. Dr. Wiseman then 
gave the theoretical reasons for constancy in the rate 
of sedimentation of the hydrogenous components in^ 
those areas of the deep-sea floor where there had 
been no superimposed complications, Changes in the 
rate of sedimentation of the. non-biological ' oom- 

ments were found in terrigenous sedimenta (derived 

ly from the land), and in some deep-sea sedi- 
menta, especially those from volcanic regions, or 
where there had been sediment transportation by 
turbidity currente. It was therefore essential, before 
computing age, to aheok from the chemical oom- 
position of each section that the rates of accumulation 
of the selected elements had ramamed constant with 
time, and that there had been no post-depositional 
chemical movement. " * 

The percentages of iron and titanium, expreesed 
on a carbonate-free basis, as well as the iron/titanium 
ratige, showed in this core no appreciable variations. 
From this it was concluded that there were no sig- 
nificant changes in the rates of accumulation or 
post-depositional movement of these two elementa. 
The age of each section was computed from the iron 
and titenium percentages, and where there were 
notable percentage differences between the two resulta 
(the greatest was 12 per cent), ib was possible to 
make an objective choice. 

A graph of the rates of accumulation of calcium 
carbonate for each section ahows that the annual rate . 
varies between 0-9 and 1:1 mgm./cm.* during the 
past 7,000 years; then there is a rapid fall, and at 
approximately 15000 5.0. the rate is 0-38 mgm./cm.*. 
Similarly, the annual rate of accumulation of nitrogen 
varies between 2-4 and 8-6 x 10+ mgm./cm.* 

ing the past 7,000 years, followed by & rapid 
fall to 1-1 x 10- mgm./cm.! at approximately 
16000 5.0. 4 

Biological examination has demonstrated that 
when the foraminiferal assemblage was of a warmer 
type, the rates of &ocumulation of both calcium 
carbonate and nitrogen were higher. This conclusion 
is strongly supported by the temperatures (Table 1) 
at which the shells of planktonic foraminifera were 

i These temperatures are based on 
oxygen-18 measurements, carried out by Dr. C. 


Dr. Wiseman concluded that, in the equatorial 
Atlantic Ocean about 15000 s.c. when the upper 
layer of the sea waa about 5 deg. O. cooler, the rates 
of accumulation of both nitrogen and calcium 
carbonate were approximately a third of their 
present-day values. 

The second paper, by Mr. M. V. Strong, of the 
British Petroleum Research Station, was on iron 
bacteria as rock-forming organisme. Mr. Strong said 
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that the object of his paper was to bring to the 
attention of microbiologista organio remains, appar- 
ently bacterial, preserved in Permian rock salts. 
Most of the material in is from a deep 
bore-hole at Hakdale. Some of the forms described 
' by Mr. Strong are identical with those in lower 
Palesoxoic rock salts of Saskatchewan. It is of con- 
siderable interest that this organic material has so 
far bean found only in red rock salts, in which the 
iron is present in minute hematite orystals, or 


possibly goethite. 

The organisms occur as bright red discrete aggre- 
gates, which float upwards on dissolving the salt; the 
most common forme being needles up to $ mm. in 
length. They may be ainuous or straight, and are 
apparently without branches ; the threads may form 
& network, or may be set in a fine membrane of 
yellowish material. Rarely the threads show a 
swollen termination, either cylindrical or spindle- 
shaped with a grooved point. They are highly 
Tesistant to heat and acida, and no internal structure 
has been seen. 

Another common form includes fragmenta of 
membranous tissue, sometimes apparently structure- 
leas, and at other times enclosing a close mesh of 
threads. A third form is a cyst-like, lozenge-shaped 
sac of permeable membrane, enclosing liquid. The 
length is j-1 mm. end the width sligh smaller. 
Twisted Galisonella occur in the 
form of ribbons. Mr. Strong suggested that the 
deposita of hmmatite found on certain islands m the 
Persian Gulf may be due to the solution of galt plugs 
in see water. 

The third paper, on the biogeochemistry of 
strontium, was by Dr. H. J. H. Bowen, of the Atomio 
Energy Research Establishment, Harwell. Since the 
advent of nuclear fleeion, there has been considerable 
interest in the biological fate of strontium, as two of 
ite isotopes are among the longer-lived flasion producta 
of uranium-285. In particular, strontiam-90 con- 
stitutes the major hazard, since ita half-life is Approx- 
imately twenty years. The element is readily taken 
up by planta, and in consequence may be concentrated 
in the bones of animals feeding on contaminated 
fodder. Although strontium is widely distributed in 
Nature, little is known about ita behaviour in living 
organisms, frdm the fact that it tends to follow 
calcium. Limited knowledge about the biological 
behaviour of strontium is due in part to the lack of 


sufficiently sensitive analytical techniques for determ-, 


ining small amounts of the element, as well as to 
chemioal interference of calcium, which in biological 
material is always present m large amounts. Bpeotro- 
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metric determinations are never very precise, and can 
seldom determine leæ -than 10“ gm.[ml. of the 
element. The method of activation analysis, developed 
at Harwell, is sufficiently precise to determine 
10" gm./ml. of strontium and is & major advance in 
the study of the inactive element. The method is 
used for investigating the occurrence of strontium in 
rocks, plants, marine organisms and sea water. 

In view of the similarity of strontium to calcium, 
the oalerum/strontium ratio is a better index of con- 
centration by an organism than its absolute content. 
For example, the ratio is 50/1 in sea water, whereas 
in marine algae (Laminaria) 1b is about 10/1, and in 
molluscan shella about 200/1. Dr. Bowen concluded 
from theee figures that Laminaria, prefer strontium 
to calcium by a factor of five, whereas molluscs 
reject strontium from their shells by & factor of four. 
The calciam/strontitum ratio in sea water is remark- 
ably small compared with the ratio in most igneous 
and sedimentary rocks, where it ranges from 100/1 
to 1,000/1. Strontium is, therefore, an element which 
accumulates in the sea, whereas calcium is removed 
by marine organisms and, to a small extent, by 
chemical precipitation. 

In contrast to ita behaviour in marine algac, 
strontium is neither rejected nor accumulated by the 
majority of land plants. The calcium/strontium ratio 
in the plant is generally similar to the available 
ratio in the soil on which the plant grows. However, 
in the Bristol district, where there are deposits of 
celestine, the strontium content of the soil is very 
high, and plants from this soil reject strontium in 
favour of calcium. In the Avon Gorge, a locality rich 
in strontium, one of the rare planta, the Bristol rook 
orem (Arabis stricta), may accumulate strontium. 
Further work is, however, required, because the low 
caloium/strontium ratio may im part be due to 
strontium contamination on its leaves. 

J. D. H. Wiseman 


SURFACE RHEOLOGY 


ANNUAL CONFERENCE OF THE BRITISH 
SOCIETY OF RHEOLOGY i 


HE annual conference of the British Society of 
Rheology was held in the Washi Singer 
Laboratories of the University College of the South 
West, Exeter, during September 22-24. Dr. 8. Gregg 
(University College, Exeter) opened the conferente 
with a on the effect of adsorption on the 
strength of brittle solids. After summarizing the 
general theory of the subject, he described his recent 
experimental work, assisted by Dr. D. Dollimore 
and Dr. A. Desai, on the strength of compacted disks 
of compressed powders, broken in vacuo and in con- 
trolled oe ee ae Adsorption isotherma were 
density of elastic energy pera 


between two planes at distance a apart is lj: S ‘a, 


where c is the stress and E Young's modulus. 
Although, in the case of glass at the rupture point 
the value of Gmax. is calculated to be 10!! dyne cm.-?, 
the experimentally measured value is about one- 
hundredth of this amount. The discrepancy 1 
attributable to the weakening effect of the adsorp- 
tion of water molecules on the surfaces of incipient 
cracks. The reduction in surface energy on exposure 
to vapour, (Yvas — Yvap.), in relation to the amount 


. with derived graphs relating 
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the specific surface, „p the preasure of adsorption and 
M the molecular t. Graphs relating the breaking 
strength .of disks of compacted calcium carbonate, 
kaolin and boric acid powders, measured under 
different states of adsorption and desorption, together 
and surface 
energy, oto., were shown. 

When benzene vapour replaced that of water m 
the experiments the strength of the disks remained 
practacally unchanged, although the vapour had been 
strongly adsorbed with a consequent fall in surface 
energy. Dr. Gregg explained this anomaly as bemg 
Se ee ee 
cule, the ingreas of the vapour into the cracks be 
prevented. In the discussion the meeting bM 
this view, &nd oonsidered explanations of other 
anomalies found under conditions of supersaturation, 


.and the partial absence of hysteresis with boric acid 


during adsorption and desorption. 
In & paper on lubrication by films of solid materials, 
Miss E. Mecsas eet Rae eee uds ud) 
ent, Farnborough, -made jomtly 
with Mrs. E. Bielak and Dr. E. W. J. Mardlee, in 
which a wide variety of fine powders, including 
metallo stearates, waxes, 'polytetraftuoroethylens, 
molybdenum sulphide, graphite, eto., dry and dis- 
persed in liquid media, were examined ‘under different 
conditions and between various bearing surfaces. 
Dry lubrication is often preferable both under the 
condition of a wide tem -range, such as that 
with aircraft, —80? -0. to beyond 250° O., and with 
light mechanisms of precision when oil seepage and 
creep, even of ‘non-spread’ ois and with use of 
‘epilame’ barriers, tend to produce dry bearings and 
alteration m the inertia of fine moving parte. Jt was 
found that with a dry lubricant, although a higher 
coefficient of friction may be obtainable, the oo- 
efficient changes but ljttle over a wide temperature- 
range. <A wide scatter of resulta obtained with 
powdera under some conditions is attributed to the 
molusion of moisture or of oil, to failure of the surface 
to retain the solid lubricant and to physical changes. 
Considerable attention is i to find the best 
method of applying solids for different lubricating 


Mernbers of the meeting then discussed the effect 
of particle size and shape and the relative merits of 
dry powders and their use in oil and grease dispersions. 

A. F. Latham with Dr. K. G. A. Pankhurst 
(British Leather Manufacturers Research Association, 
Egham) spoke on surface viscometry—the tanning of 
protein monolayers. Insoluble monolayers, spread on 
a water surface, may exist in a variety of states of 
aggregation ranging from a rigid two-dimensional 
‘solid’ to an almost perfect surface ‘gas’. Mr. Latham 
described the design and use of a rotational tisco- 
meter for measuring the viscous drag of these surface 
films and distinguishing between Newtonian and 
non-Newtonian flow. 

Protein monolayers exhibit & wide variety of sur- 
face Pe properties according to the surface 
preasure. The changes are reversible and, in the case 
of serum albumen, can be interpreted by change 
from the a- to B-keratin pattern. The surface vis- 
eosiby of collagen is much lower than that of serum 
albumen due to redubed inter-chain linkage; but. 
when spread on a tanning material such as mimosa 
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tannin, the surface viscosity increases by nearly a 
thousandfold. Mr. Latham described how’ use is 
made of the rate of formation of cross-linking to 
investigate tanning reactions. In reply to queries, 
he spoke on results obtained with a number of sub- 
strates and on the technique used for examinmg 
various rheological properties of the monolayers. 

In a paper.on surface films of poly-di-methyl . 
siloxanes on organic liquid substrates, Dr. W. EH. 
Banks (Printing, Packaging and Allied Trades 
Research Association, Leatharhead) considered the 

spreading behaviour of a silicone fluid of average 
molecular weight 2,000, ita surface films having the 
property of suppreasing the foaming of oils and the 
mottling of pamte. The special apparatus developed 
for the study was described, and graphs were ahown 
relating results obtamed for film preasure and film | 
area. Hysterems effeota were observed. Lycopodium 
was used for observing the rate of spreading on a 
variety of organic liquids, which was found to be m 
accord with the relation Ja~/t/n, | being distance 
moved, ¢ time in sec. and » the viscosity of the 
substrate. The movement of surface films caused 
& gradient in the substrate, a film. of thickness 
25 A. being sufficient to cause motion. In the dis- 
cussion that followed, members considered possible 
mechanisms of action of silioone fluid films in sup- 
preesing foaming, mottling, evaporation and surface 
turbulence. 

„In their paper on the rheological properties of 

ions as criteria of the degree of wetting, Dr. 
E. W. J. Mardles (Farnborough) and Mr. A. de Waele 
(Gestetner, Ltd.) first pointed out the difficulties of 


ascertaining the degree of wetting of & solid surface 
by & liquid using the Young-Dupré jon modifled 
by Harkins. Contact angles at ‘ ' may nob 


ah dan, do Gd ae o a Dori ae 
beyond the periphery of the pool, and the spreading 
of a liquid over a solid surface can be shown to be 
non-Newtonian. Although there is some correlation 
between heats of immersion of powders in various 
liquids and the rheological properties of their dis- 
persions, numerous exceptions occur due possibly to 
the fact that the wetting of a’ surface by a liquid 
continues over & long period of time. Evidence of 
this is given by & decrease with time in the viscosity 
of a freshly made dispersion, by the decrease in the 
coefficient of friction by oil between bearings during 
several hours of wetting, and by electrical con- 
Me ee ee een a 
dispersion of carbon black in liquid paraffin (Britiah 
Pharmacopoia), continued to over & period 
of twelve months. The authors presented resulta in 

graphical form indicating the effect of adding wetting- 
agents on the rheological properties and conductivity 
of a number of suspensions. Using one powder dis- 
persed in a variety BF laaide or several’ diferent 
powders dispersed singly im the same liquid, the 
concentration by ee the same, the rate of 
aggregation of the Sie Cia ee 
logi constants, the sedimentation-rate and 
volume, and by SE ET RE was found to 
vary considerably, tho variations being related. to the 
vi d UE OE M E | 


he, conference included an afternoon visit to the 
works of the Exeter Brick and Tile Co., Ltd., when 
Dr. H. H. Macey gave a talk on rheological problems 
connectéd with clays and ceramics. At the annual 
general meeting of the Society, Prof. J. G. Oldroyd 
was elected president. E. W. J. Manpums 


No. 4487. October 29, 1955 


INDUSTRY AND TECHNICAL 
EDUCATION IN GREAT BRITAIN 


- CONFERENCE on “Industry and Technical 
Education”, organized by the Regional Ad- 
visory Council for the ization of Further 
Education in the East Midlands and by the North 
Midland Regional Council of the Federation of British 
Industries, was held at the College of Technology, 
Loughborough, on April 21, 1955, and the report of 
the conference has now been published*. It contains 
the text of the chief addresses and summaries of the 
discussions at the two sessions. 

At the first of these seasions, which considered the 
relation between part-time, full-time and sandwich 
courses, Dr. H. L. Haslegrave, putting the point of 
view of the technical college, expreased the opinion 
that the technical college is concerned with the 
development of the whole man, his character and 
his mind, and that the best training in the application 
of knowledge is to use it by actually doing things. 
He emphasized the importance of technical colleges, 
sas well as industry, makmg full use of their personnel 
even if it involves a policy of concentration of courses. 
He thought that the fleld for full-trme courses of 
threo to five years is restricted to branches of industry 
in which extensive practical training is unnecessary 
or in which facilities for such practical training do 
not yet exist. Courses for semi-skilled and skilled 
personnel, for technicians and for professional men 
should be regarded as of equal importance. Putting 
the pomt of view of the engineering industry, Air 
Commodore W. C. Cooper said that for the professional 
engineer or technologist a full appreciation of the 
eoonomio factors 18 as essential as high standards of 
technical competence and knowledge. He thought, 
however, that there is a danger of overstresmng the 
need for such men and women, because in the main 
the new knowledge must come from those who have 
received the equivalent of a full-time university 
education of at least three years, and he questioned 
the desirability of employing those so trained m 
technological applications. He did not think that the 
sandwich course is the ideal form of training for 
technical staffs, preferring an industrially based 
residual training m industrial colleges specifically 


created for the purpose. 

Mr. R. B. Bim speaking for the textile 
industry, thought for persons fifteen years old 
leaving secondary modern schools, technical colleges 
provide the opportunities and encouragement to 
obtam tbe qualifications which employers can 
recognize as an accepted standard of achievement 
in their particular sections of the textile industry. 
The technical colleges also have to cater for - 
achool boys, particularly those who have failed to 
achieve the neceasary subjects at the Ordmary level 
of the General Certificate of Education to enable 
them to go forward to a degree. For graduates, they 
poe the courses, possibly & sandwich courre, 
eading to an associateship of the Textile Institute. 
The discussion also emphasized the importance of 
developing loyalties in young people, by showing 
them how their work helpa both ther companies and 
contributes to the welfare of the whole community, 
and the value of those who are technically qualifled 

* Report of the Conference on Industry and Technical Educat!on. 
(Organized, by éhe Advor Comunal for khe Organization of 

Bducetion In the Hast Midlandsand,the F.B.I North Midland 
Regional Oounou, and beki at the College of Technology, Lough- 
borough, 21 April 1055.) Pp.ur-41. (Lo : Federation of Bri 

ea, . as. 
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and poaseas the ability to get the best out of their 
workpeople. 

The second seasion was concerned with the pro- 
motion of increased co-operation between industry 
and technical education. Mr. R. E. Wood dealt with 
the functions of the i and advisory 
committees of a technical college, and stressed 
p the value of time staff from industry. 

. F. Stephenson, ing with the work of local 
education authorities in this fleld, thought that the 
Regional Advisory Council is the most effective means 
for promoting increased co-operation; but he also 
streased the value of adequate grants to students and 
of major awards for full-trme students at technical 
colleges. Mr. J. C. MeMeeking, reviewing the existing 
machinery for promoting co-operation, thought that, 
though it goes a long way towards meeting the needs, 1t 
could be improved by giving more attention to the 
needs of small firms and by making craft training in 
colleges more practical. Every effort should be made 
to release more teachers for periods in industry, and it 
is desirable to include more members from industry 
on governing bodies as well as to obtam the active 
inveres& of the foramen and middle-mansgement. 
Conferences of technical teachers and industrialists 
(including foremen) would be of mutual benefit. 


ENGINEERING AND PURE 
SCIENCE 


Fee the twenty-third Andrew Lecture 
which he delrvered on December 10, 1984, to the 
North East Coast Institution of ‘Engineers and Ship- 
builders, Sir Edward Appleton chose as his subject 
“The Partnership of Science and Engineering”. That 
there is a natural ip betwoen science and 
engineering may be illustrated by innumerable exam- 
ples, current and historic, and, in developing his 
theme, Sir Edward selected his illustrations from 
widely varied fields. His aim was, however, not a0 
much to demonstrate the existence of this partnerahip 
as to emphasize its importance under modern 
conditions. 

Making a clear distinction between pure science and 
engineering based on the principle that the am of 
engineering is essentially ‘constructional’, Sir Edward 
went on to consider the differences between acientiflo 
discovery and invention. A scientific discovery, he 
pointed out, does not necessarily involve invention, 
although it will, in general, increase the area of 
invention, and conversely an invention is not neces- 
sarily directly associated with scientific discovery. 
Speaking of the essential distinctive quality of 
invention, Sir Edward said that the mventive step 
must contain more than deductive reasoning. ‘In- 
deed," he remarked, '*my own view is that the impact 
of an invention on the minds of others akilled in the 
art, should engender surprise." 

The devel ent of enginecring as en art bas from 
ite early beginnings stimulated inventions and dis- 
coveries which can properly be classed in the fleld of 
pure science, and likewise advances in scientific 
knowledge have been turned to account in the practice 
of engineermg. As a notable example of collaboration 
between the eer and the pure scientist, Sir 
Edward refe to the development of vacuum 
technique during and su t to the First World 
War. Before the First World War the gas prcfaure 
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in electric lamp bulbs was of the order of 10 mm. 
of mercury, while at the present day the reaidual gas 
pressure in certain valves can be as low as 10-* mm. 
of mercury. It is largely as a result of these improve- 
ments in vacuum technique and their influence on 
the ‘longevity’ of thermionic valves that projecta 
such as that of trans-Atlantio telephone cables have 
become practicable. In the submerged repeaters of 
the present trans-Atlantic cable, there are some 
three hundred valves, and the success of the scheme 
depends upon these valves having livea of the order 
of twenty years. The development of the thermionic 
valve has provided the technical basis for the building 
up of an entirely new subject, namely, that of 
electronics, 

The release, in useful form, of the energy of nuclear 
fission is, of course, the supremely important new 
application of physical science in the fleld of engineer- 
ing. After describing the basio phenomena of the 
disruption of the urantom-235 nucleus and mentioning 
that the first self-sustaining pile generating heat 
by & nuclear flasion chain was set up by Fermi in 


` Chicago in 1043, Sir Edward stated that, in the ^ 


nuclear energy station at present under construction 
in Oumberland, the reactor temperature would be 
maintained at about 400° O. and carban dioxide 
gas under preasure would transfer heat from the 
uranium-graphite care to steam-raising equipment 
which would operate electrical generating equipment 
of normal type. Because of the temperature lmita- 
tion in the reactor, however, it is unlikely that the 
overall efficiency of this station will exoeed 35 per 
cent. Sir Edward went on to mention the principles 
of the ‘breeder pile’ and the problems associated with 
it, He then remarked: ‘You will have seen that the 
subject is now ao far developed that much of the work 
is out of the hands of the physicist working alone. 
But I do want to strem that our nuclear engineer 
will be dealing with problems which, as an engineer— 
be he civil, mechanical or electrical—he will never 
have encountered before. Materials will have to 
take on for him an entirely new meaning.” There 


exceedingly important metallurgical questions con- 
cerned with the development of materials for use at 
temperatures much higher than those which had been 
common in the past. “It seems to me," he went on, 
"that our interest in the nuclear energy field should 
be one of intense preoccupation. I see, ahead, the 
develo t of an enormous industry based on 
teohüclog the industry of not only supplying 
ourselves with nuclear electricity generating stations, 
but of supplying other countries with them and pos- 
sibly selling them flasile materials which we have 
ourselves produced from fertile uranium or thorium.” 
ing that his examples had so far been drawn 

from the realm of physics and engineering, Sir Edward 
tarned to several instances of the co-operation of the 
chemist and the engineer. He took first that of the 
extraction of germanium from flue dust. This metal, 
which is now of immense i 88 a semi- 
conductor for the manufacture of diodes and triodes 
for the electronics industry, be present in & 

. proportion of the order of 0-5—1-0"per cent in flue 
dust." A novel metallurgical treatment has been 
developed which ia much more successful in extracting 
the metal from certain dusts than the ordinary acid 
treatment.- Sir Edward then mentioned some of the 
problems essociated with the manufacture of titanium 
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and zirconium, the use of sodium benzoate as a 
corrosion inhibitor and finally, as an example of 
existing technological development facilitating the 
work of the pure scientist, the application of the 
technique of distillation to such laboratory processes 
as the fractionation of isotopes. ; 

In his concluding remarks, Sir Edward referred to the 
importance of the development of automatic methods 
in the manufacturmg industry. This ia & revolu- 
tionary develop which will call for statesmanship 
on the part of Management and labour. He also 
spoke with approval of the poly of the Atomic 
Energy Authority in respect of regarding industrial 
firms as the appropriate bodies to carry out the design 
88 well es the construction of nuclear power planta. 
He regarded it as essential that nuclear scientific and 
engineering knowledge should be available to manu- 
facturing firms. The close and effective partnership 
of science and engi ing is, in his opinion, something 
which is absolutely vital to the economic progress of 


. Great Britain. 


NATIONAL PHYSICAL . 
LABORATORY NOTES ON 
APPLIED SCIENCE 


HE latest publications in the series ‘Notes 

on Applied Science’ of the National Physical 
Laboratory, Teddington", illustrate the wide range 
of investigations undertaken by the Laboratory, 
aioe all three are based on actual experience at the 
Laboratory. No. 10 in the series, ‘Noise Measure- 
ment Techniques", deals with the measurement of 
nowe, defmed as “any sound which is undesired by 
the recipient” ; and is intended to act as a guide to 
the choice of methods and techniques suitable for the 
measurement of the physical characteristics of noise 
in varying circumstances. In two introductory 
sections, the general, poreca and subjective charac- 
teristica of noise and the principles of broad-band 
and narrow-band analysis are discussed, and the 
remainder of the booklet ia devoted to & detailed 
description of noise-measuring equipment, its opera- 
tion and calibration. Microphones, pre-ampliflera, 
output meters, recorders and are given full 
and ad te treatment, and the booklet concludes 
with a ief, illustrated, account of the Mobile 
Acoustical Laboratory at Teddington. 

The second booklet, No. 11, is concerned wrth 
wind effects on bridges and other flexible structures, 
and is based on wind-tunnel research carried out in 
the Aerodynamics Division of the Laboratory, where 
extensive investigations have been made recently on 
the oscillatory effects of winds on models of two 

roposed suspension bridges—the Severn Bridge 
betean Hesabiey cad Aust, and the Runcorn—Widnbe 
Bridge over the River Mersey. Most of the booklet 
is devoted to oscillatory effecta although brief refer- 
ence is made also to statio wind loads ; while bridges 
are the pri concern of the booklet, much of the 
content is also applicable to other flexible structures, 
Tee ee ee 
buildings. It is emphasized that an examination o 
the history of bridge failures reveals that a bridge 
onal Physical Laboratory: Motes on A Beimnoe, Mo. 
: Mpasurement Techni ; mene 
ac cb Ey ud ae 
Pp. ty+14+7 plates; 1s. 0d. net. No.12: Oalfbraiton of 

Pp. lv+47-+2 plates; 2s. net. $ 
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'aile because of both static action of wind (that is, a 
xndeney to give the bridge & steady deflexion) and 
dynamic action (that is, a tendency to set the bridge 
recillating), and that, in addition, the dynamic effects 
3an occur in two ways, termed aerodynamic instability 
and buffeting. The experimental methods to investi- 

ie statio action, aerodynamic instability, and 
buffeting o n bridges are described in detail and the 
meccssary and the models used at the 
Laboratory are Ted 

The third booklet, No. 12, entitled "Calibration of 
Temperature-Measuring Instrumenta", refers to a 
different bub im section of the National 
Physical Laboratory's work, namely, the maintenance 
of standards, and in this particular case to the basio 
woalos of temperature and the instrumental means by 
which they are realized. It is the most up-to-date 
text on the subject, and should receive the widest 
poesible circulation. It sets forth clearly what is 
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meant by á temperature scale, and draws a careful 
distinction between accuracy and reproducibility in 
temperature meesurement, quoting as an example 
that the sulphur boiling pomt, defined as 444-600° C., 
may be with the platinum-resistance 
thermometer to about 0-005 deg. O., but tte value 
by gas-thermometer observation is not known to 
better than +0-1 deg. C. The various arrangements 
for the realization of the primary fixed pointe, 
including the triple point of water, and the necessary 

ions to be taken, are described in detail, in 
addition to the primary standard and working 
standard instruments used at the Laboratory. One 
section is devoted to a description of the methods 
used for the routine testing of temperavure-measuring 
instruments, and &nother to the baths and furnaces 
used in comperi testa with standard instrumenta ; 
in an appendix, the definition of the 1048 Inter- 
national Temperature Scale is reproduced. 


METABOLISM OF PROPIONIC ACID IN ANIMAL TISSUES 


By Dk MARTIN FLAVIN*, PRISCILLA J. ORTIZ and Prof. SEVERO OCHOA 
Department of Blochemistry, New York University College of Medicine, New York 


^NIMAL tissues can oxidize propionie acid; but 
the - mechanism of this Eeidatión has long 
remained obecure. Some workers believe that this 
fatty acid undergoes a-oxidation to yield acrylic, 
lactic and pyruvio acid!, the latter being oxidized 
to carbon dioxide and water via the citric acid cycle. 
However, on the distribution of carbon- 
14 from propionate in tissue glycogen‘ and 
acetyl groups‘, or m lactate*, indicated the oocurrence 
of a intermediate between propionate 
and pyruvate, such as would be farmed if propionate 
or acrylate were first oarboxylated to succinate or 
fumarate, followed by oxidation of the dicarboxylic 
acid through the citric acid cycle. This possibility 
ee re 
terial enzymes which catalyse the reverse reaction, 
that is, the decarboxylation of succinate via succinyl 
coenzyme A, to ionate’. More recently, an 
adenosine triphosp. t conversion of pro- 
e to succinate by fixation of carbon dioxide 
in fact, been reported to occur in liver extracta*. 


Blosynthesis of Methylmalonate 


We have found that dialysed extracts and am- 
monium sulphate fractions of pig heart, supplemented 
with propionyl coenzyme A, fae apri triphosphate 
and magnesium ions, flx carbon-14 dioxide to form 
& compound easily hydrolysed by alkali to yield 
carboxyl-labelled methylmalonic (tsosuccinic) acid’. 
The latter has been identified by (a) paper chromato- 
graphy and autoradiography, (b) reorystallization 

ith carrier, and (o) recovery of radioactivity in a 
derivative, C-methylberbiturio acid, or in propionic 
acid and carbon dioxide following decomposition at 
150°. Under optimal conditions for the synthesis of 
methylmalonate, no succinate is formed by the pig 
heart preparations. The conversion of propionate to 

aie ig es is pres at 
of Cell of Gall Physiology, National mo Tnstatute, National Institutes of 


methylmalonate has been independently observed by 
Katz and Chaikoff?* in rat liver slices. 

The requirements for methylmalonate synthesis 
are shown in Table 1. It may aleo be seen in the 
table that propionyl coenzyme A oan be replaced, 
although leas effectively, by & mixture of propionate 
and coenzyme A. Under these conditions, propionyl 
coenzyme A is undoubtedly formed through reaction 1, 
catalysed by the acetate activating enzyme’, - 
which is also active with propionate. 

Propionate + CoA + ATP == Propionyl CoA + 
AMP + PP (1) 


Little or no fixation (or exchange) of carbon-14 dioxide 
was observed with acrylyl or succinyl coenzyme A in 
place of propionyl coenzyme A, or with succinate or 











Table 1. EGQUIRIMUEUETS FOR ENXYNATIO SYNTHESIS OF METHYL- 
MALOKATNE FROM CARBOA-14 DIOXIDE AND PROMONYL COENXYXA A 
Carbou-14 
Components dioxide fired 
(per oent)* 
Complete systemt 6-0 
m " + A 60 
No enzymes 0 
No adenosine tri te 0 08 
No magneatom 0 
No propiorryl ooenxyme A 0 02 
e " » Lc oaoa of 
» ^ " te 01 
, , güocoinnie 0 02 
» 001 





experimenta. 
4 ds UN: 
B; adenoaine 


ia cai cue ae d nM 
saturation, and dialyped es above, have 
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methylmalonate plus coenzyme A in place of pro- 
Pionate and coenzyme A. 

The requirement of adenosine triphoephate for the 
synthesis of methylmalonate from propionyl coenzyme 
A and carbon dioxide indicates that phosphate bond 
energy is utilized in this reaction and recalls the 
resulta of Bachhawat et al.!* with a possibly analogous 
reaction, the carboxylation of f-hydroxyisovaleryl 
PELO: A to B-hydroxy-8-methyigluteryl ooenryme 


As already mentioned, the immediate uct of 
the adenosine triphosphate-dependent oar tion 
of propionyl coenzyme A in pig heart extracts is not 
free methylmalonio acid but an activated form of 
this compound. Thus, on addition of hydroxylamine 
at the end of incubation for an hour of pig heart 
extract with ooenzyme A, adenosine triphosphate, 
magnesium ions, propionate and carbon-14 dioxide, 
about 80 cent of the carbon-14 dioxide fixed in 
non-volatile? compounds can be recovered m the 
methylmalonmonohydroxamic acid area of paper 
chromatograms, and 20 per cent in free methyl- 
malonio acid. Control experiments exoluded the 
possibilty that free. methylmalonio acid is formed 
first and aotrvated afterwards. Similar results are 
obtained when hydroxylamine is present throughout 
the incubation, except that, in \this case, there 1s 
formation of unlabelled pionhydroxamic acid 
besides labelled methy: 


: Isomerization of Methylma‘onate 


In contrast to the p. 
extracts of rat heart, li 
kidney, with little or no succinoxidase activity, form 
both carboxyl-labelled methylmalonio and succinic 
acids (ar labile derivatives thereof) from propionyl 
coenzyme A and ocarbon-14 dioxide, in the 
of adenosme triphosphate and magnesium ions. 
Succinate was identified by pa 
followed by autoradiography, an 
with carrier. It can be readil 
methylmalonate by heating with acid permanganate— 
a treatment which quantitatively destroys methyl- 

malonate but does not affect succinate. 
` "These resulta suggested to us the poambility of an 
enzyme-oatalysed interconversion of methylmalonate 
and succinate, a hypothesis that was quickly shown 
to be correct by tha finding that methylmalonate- 
1-40 is largely converted to succinate (or a labile 
derivative thereof) on moubation with the above 
dialysed liver or kidney (but not pig heart) extracta’, 
In fact, this isomerization is y the only reaction 
which methylmalonate can be shown to undergo in 
the crude extracts. Under some, as yet poorly 
identified, conditions, 5~10 per cent of the radio- 
activity of carboxyl-labelled methylmalonate oan also 
be recovered as carbon-14 dioxide, presumably due 
to & more or leas direct decarboxylation, rather than 
to oxidation of succinate. As shown in Table 2, the 
conversion of methylmalonate to succinate requires 
coenzyme A and adenosine triphosphate, and is 
markedly increased by the presence af magnesium 
ions. These requirements activation of 
methyhnalonate to methylmalony. CE re de 

reliminary for isomerization. It 
iei (lable 3) that the reaction is mhibited by 
malonate. Experimenta to ascertain whether suc- 
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Table 2. REQUIRENENTS FOR WOYMATIO CONVERSION OF “C-ALEFHYL 
MALOMATR TO SUOCDLATE 


VoL 176 








Oarbon-14 appear- 
Components ing as guocinate 
(per oent) 
Complete system* a 
o enzyme 

No adenosine triphosphate 0 
No coenzyme A 10 
Mo magnestum chloride 25 
Oomplete system with 0-006 M malonate 0 





* Consisting of followtng eomponenta (n moles) : buffer 
pH 90, 100; magnesium ohloride, tot ' feduosd ee 
adenosine ; coepxyme i mothy 
05; potassium bicarbonate, 10; rat hver with 15 mgm 
proteln. Volume, 1-0 ml Inoubation, 60 mm. at t5*. 


cinate can be converted to methylmalonate have m 
far given negative results, but further work will bx 
required to decide whether the primary isomerizatior 
reaction is reversible. 

When carboryl-labelled methylmalongte is con. 
verted enzymatically to labelled succinate, the radio. 
activity of the latter does not seam to be aignifloantly 
decreased by the presence of large pools of potagarum 
bicarbonate, propionate or propionyl coenzyme A in 
the reaction mixture (Table $8). Smoe methyl. 
malonio acid might react as an asymmetric compound 
on enzymatio isomerization, carboxyl-labelled methyl- 
malonic acid was prepared in two different ways by 
incubation of pig heart extracta, in the presence of 
coenzyme A, adenosine triphosphate and magnesium 
ions, either with carbon-14 dioxide and ionate or 
with carbon dioxide and propionate 120 Both 
preparations were used, separately, in the experi- 
mehta of Tables 2 and 3. Similar resulte with methyl- 
labelled +*C-methylmalonate (prepared by Dr. H. 
Castro in this laboratory) provide further evidence 
that the isomerization reaction involves the oon- 
version of the whale carbon skeleton of methyl- 
malonate to succinate. Those resulte appear to rule 
out not only & decarboxylation of methylmalonate*to 
carbon dioxide and propionate or propionyl coenzyme 
A, followed by recarboxylation to succinate, but also 
the intermediary formation of a carboxymethyl- 
malonate derivative followed by the loas of one of 
the labelled carboxyla, since both carboxyl groupe of 
methylmalonate are retained in the succinate formed. 
The elimination of a possible tricarboxylio inter- 
mediate is of particular interest, since the formation 
of such a compound might otherwise account for the 

+ stimulation of the isomerization reaction by 
the bicarbonate ion (HCO,-) (Table 3). Purification 
of the isomerixing enzyme or enzyme system may 
throw light on the mechaniem of this novel reaction, 
as yet without precedent m biochemistry. It is of 
interest to note that although methyhmalonioc acid 
was isolated twenty years ago from the urine of 
normal rats by Boyland and Levi, and has been 
found in the urme more recently in other labor- 
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Table 8. 
PENEERON OF BICARDOKATR, PROPIONATE AND PROPIONYL 
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wLorieg!^:!*, there had been no other indications that 
his compound might be a metabolite in the mam- 
nalian organism. 

As might be expected from the inhibitory effect of 
-aalonate on the isomerization reaction (Table 2), in 
she preeenoe of malonate relatively leas succinate and 
«ore methylmalonate are formed by liver extracte, 
Tom propery! coenzyme A and carbon-14 dioxide, 
shan in absence of malonate (Fig. 1). This result 
suggests that an activated methylmalonate may be 
in actual intermediate in the conversion of propionate 
bo succinate; but an alternative interpretation, 
aamely, that methylmalonate may be converted to 
succinate through some common precursor of the 
two dicarboxylic acids, not been excluded. The 
hypothetical common r could not, however, 
be in isotopic equilibrium with carbon dioxide, pro- 
pionate, or propionyl coenzyme A. 







SUCCINATE 





SUCCINATE (MALONATE) 


METHYLMALONATE (MALOMATE) 


METHY LM ALOMATE 








0 20 40 . 60 80 100 
Tunes (mmn) 
Fig. 1. Figen inn of mathytmalanate and ngalit by lrer E 
in presenoe carbon-14 dioxide, proplanyl coenzyme 
aden: triphosphate, effect af malonate. One of the 
reaction mixtures contained (In moles), tris(hydroxrymethylemino- 
methane puffer, pH 70. magneshum chloride, T0 ; rednoed 
, 50; ; pip omme 
v; ; extract rat liver acetone 
powder with pro Volume, 11 ml. The other reaction 


Oxidation of Propionate and Methylma'onate 


i ts with rat liver homogenates (Fig. 2) 
show that oxidation of propionate is markedly 
dependent on the of bicarbonate ions, 
whereas that of methyimalonate, although stimulated 
by bicarbonate ions, is not so dependent. On the 
other hand, the oxidation of succinate and octanoate 
by the same tions ‘is not 
affected by the preeenoe of bicarbon- 
ate ions. The homogenates were pre- 
ae deacribed by Lehninger and 

yt. 8moe methylmalonate 
is oxidized, this compound (or; more 
likely, an activated derivative) could | 
be an intermediate in propionate l 
oxidation. Stimulation by bicarbon- 
ate ions of methylmalonate oxillation 
may be related to the above-mentioned stimulation 
of the isomerization reaction. Garbon dioxide-free 
water as well as carbon dioxide-free solutions of the 
various reagents were used for the experiments of 
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(Succinyl CoA 2) + —— M. 
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PROPION * C0, 


Met oxygen uptake (aL) 


M MALON+CO, 


g 


^ PROPION. 





Fig. 2. In addition, the pH of the reaction mixtures 
with no added bicarbonate was adjusted to a value 
close to the value of those with bicarbonate, 
so that the observed resulta are due to the bicarbonate 
ion, and not to the effect of Increased pH. 

The above resulta indicate that, in liver homo- 


-genates, propionate is oxidized exclusively through a 


pathway involving preliminary carborylation. The 
same conclusion has recently been reached by 
Wolfe", whose experiments with rabbit liver homo- 
genates clearly exolude-a-oxidation of propionate via 
lactate, and demonstrate its oxidation through suc- 
cinste. Thus, the conclusions of Huenneckens et al.* 
and Mahler and Huenneckens? are not borne out by 
the more recent work. 
The pathway of propionate and methylmalonate 
oxidation in animal tissues by our experi- 
mental resulta is shown by the sequence below : 


(CoA, ATP) S 


Propionate ——— Propionyl CoA 


, 


(00, ATP) 


? (OoA,A'TP) 
ylmalonyl CoA «- —— Methylmalonate 


0, 


Succinate ——— Co, + H,O 4 ‘ 


The fact that the oxidation of methylmalanate is 
slower than that of propionate (Fig. 2) does not 
exclude this scheme, since activation must precede 
oxidation of these compounds sod may limit to 
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different degrees the rates of oxidation of the free 
acids. In separate experimenta with the rat liver 
homogenates, where the activation of propionate, 
methylmalonate and octanoate by adenosine tri- 
phosphate and coenzyme A was followed the 
formation of hydroxamio acid, it was found that the 
activation of methylmalonate was very slow, that of 
propionate was about four times faster, and that of 
octanoate seven times faster than that of propionate. 
While octancate is activated by a fatty-acid activating 
enzyme”, through a reaction analogous to (1), the 
nature of the enzyme catalysing the activation of 
methylmalonate is unknown. Methytmalanate is not 
activated by the phosphorylating enzyme of Kaufman 
et al.™, which catalyses the reversible formation of 
succinyl coenzyme A, adenosine diphosphate and 
orthophosphate, from succinate, coenzyme A and 
adenosine triphosphate. Likewise, there is no transfer 
of coenryme A from aoetoacetyl coenzyme A to 
methylmalonate in the presence of highly purified 
coenzyme A transferase, which  oetalyseg the 
reversible transfer of coenzyme A from acetoacetyl 
coenzyme A to succinate. While the product of carb- 
oxylation of propionyl coenzyme A might be methyl- 
malonyl coenzyme A, which could then undergo 
isomerization, it is not known whether the immediate 
product of the isomerization reaction is suocinyl 
coenzyme A, some other form of activated succinate, 
or succinate itself. Furthermore, as already map- 
tioned, the resulta so far obtained do not exclude a 
common precursor of both methylmalonate and 
succinate as the immediate product of the carb- 
oxylation reaction. The separation and purification 
of the enxymes involved may help to decide these 
questions. 
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A full account of this work, which was aided b; 
grantas from the National Institute of Arthritis an 
Metabolic Diseases (Grant 4-529) of the Nationa 
Institutes of Health, United States Publio Heeltl 
Service, the American Cancer Society (recommenda 
by the Committee on Growth, National Researo) 
Council), the Rockefeller Foundation, and by 1 
contract (N6onr 279, T. O. 6) between the Office o 
Naval Research and New York University Colleg 
of Medicine, will be published elsewhere. 
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METALLIC TRANSFER IN DRILLING AND ITS SIGNIFICANCE 
IN ORTHOP/EDIC SURGERY 


By Dr F. P. BOWDEN, F.R.S., and J. B. P. WILLIAMSON 
Research Laboratory for the Physics and Chemistry of Surfaces, Department of Physical Chemistry, Cambridge 
: AND 


P. G. LAING 


The Children's Hospital, 


I dc ud Rr M 
pieoes of metal into the body in order to strengthen 
or replace a damaged bone. As these are often left 
in place for considerable periods, it 18 clearly essential 
that they should be inert in tissues, and interfere as 
little as possible with repair and normal physiology. 
Body tissues are corrdeive to most metals, and 
orthopssdio surgeons take great care, therefore, that 
all the plates, screws ànd bolta which are to be left 
in .a@ patient are of the same material and are 
made of metal which has a very high ocorrogion 
resistance!, It is well known that corrosion may be 
influenced by many factors. For example, mechanical 
deformation of the surface, differential aeration, 
frettmg corrosion, and changes in the pH value of 
the medium all have marked effects. The relative 
importance of these different phenomena has been 
discussed by a number of workers (see, for example, 
Evans). 

In earlier communications*; attention has been 
directed to a further factor which should be oon- 
sidered, namely, the nature and composition of the 
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metal tools used to manipulate the screws, bolts and 
plates. It was demonstrated by a radioactive-tracer 
technique that it is almost impossble to insert a 
screw or bolt without appreciable amounts of the 
-tool becoming plucked out and transferred to the 
inserted metal. Small fragments of the tool become 
attached to the surface of the orthopsdio appliance 
and are ‘buried with it m the body. It has been 
pointed out that although these amounts are very 
small (about 10-100 ugm.) the adherent particles 
may form oorrosion centres on the surface of the 
buried metal. This could cause metal ions to pass 
into the surrounding tissue and produce a reaction 
which may interfere with normal physiology. Photo- 
mierographio examination of the tissue surrounding 
those parta of buried metal which had been 
handled heavily with tools during insertion has 
demonstrated that such a reaction does in fact 
occur, even though there may be_no evidance of 
gross corrosion. 

Recent experiments have indicated that, in ortho- 
pedio operations involving the drilling of pilot-holee 
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Fig. 1 
Wig. 1. Hole In orthopedic 


Fig. 2 


rubbed against 


2 Hole in orthopedic plate; the 
DE transferred. from the drill to the 


in bone the amounts of metal transferred may be 
very much greater than that occurring during 
screwing and bolting. It is usual to prepare pilot- 
holes in the bone to receive the screws which secure 
an orthopmdic plate. A countermmk hole already 
exists in the plate, aince this is prepared during its 
manufacture. Either engineers’ twist-drills or special 
stainless-steel drills are commonly used for preparing 
the bone. Frequently such holes are drilled after a 
plate has already been fixed in place by two or more 
Borews ; the remaming holes of the plate are used to 
guide the twist-drill. Owing to the convex and wet 
surface of the bone, it sometimes happens that the 
twist-drill comes into contact with the edges of the 
late-hole, and considerable friction may occur 
betea dani Often it is desirable to insert a screw 
obliquely into the bone : 1f the pilot-hole in the bone 
is drilled through a plate-hole, the resulting friction 
may be severe. Fig. 1 shows a typical hole in an 
orthopedio plate which was removed because of 
persistent sepsis after being attached to the ri 
tibia of a patient for flve months. It is clear b 
the twist-drill has ground away the rim of the 
hole at A. 

The transfer of metal to a plate when a pilot-hole 
is drilled has been measured. In the first experiment, 
the drills were merely allowed to touch the edges of 
the plates occasionally during the dri prooess ; 
e second, oblique holes were drilled and the 


: 4 peered 
oocasionally obeerved in plates removed from 
Fig. 2 shows a typical experimental plate 
this way (compare Figs. 1 and 3). 


Table 1. TRARSFER FROM Twist-DkILL TO PLATA DURING DRILLING 
OF PILOT-HOLA FOR BoRHW 
micrograms) 


(in 
, Btalnlees steel Vitallrum 
Engineer’ 8 dm 
Drill passing freely M ran 
through hole in plate 
touching 1b ooomaionally 2 3 18 0 55 14 
against Mos plate- 
o * 
hole 30 1,500 12 2,000 


HARDENSS OF TH ATALS 
(Dlamond pyramid hardness {n-kgm./mm.*) 


eise eael drini 400 
8 stoel platas 200-350 
Vitaltum plates 
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drill has rubbed againss the metal at 4. Metal 
Plate ab A may be as much as 2 mgm. 


827 


Teble 1 shows typical amounts 
measured when both stainless steel 
and engineers' drills were used to 
make pilot-holea in bone through 
stamlees steel and vitallium plates. 
The hardness of these metals are 
also given. The extremely large 
amounts of transfer observed with 
stainless steel twist-drills are prob- 
ably due to the fact that the 
plates are as hard as the drills. 
When engineers’ drills are used, 
the ing inorease in the 
amount of transfer is much smaller ; 
however, these drills are more 
liable to break off in the bone, 
thus increasing the difficulty of the 
operation. 

It is clear that the amount 
of transfer ocourring from the 
drill to the plate when a pilot- 
hole is drilled into bone through 
& plate-hole can be large: it ie 
very much greater that observed in screwing or 
bolting operations. If the twist-drill is allowed to 
rub against the side of the plate-hole while the 
pilot-hole is being drilled, the transfer can be as much 
as l or 2 mgm. The surfaces of the shoulder of the 
plate-hole and of the screw neck are particularly 
vulnerable to the onset of corroeion, for when the 
scrow-head is seated in a countersunk hole any 
corrosion pores which may develop in the oxide la 
will not readily be sealed by dissolved oxygen carried 
to the site; the close fitting of the ecrew-head and 


aeration of the region, may be a cause of the grosa 
corrosion which is occasionally obeerved at such 
pointa*. The danger of this could be diminished if drill- 
sleeves were used when drilling through plate-holes. 
Other i show that the amount of metal 
transferred from the drill to the bone iteelf is small. 

Earher work has shown that tiny adherent frag- 
menta of foreign metal may exert a profound influence 
on the surface properties of the metal to which they 
are attached. While they are not the only cause of 
the corrosion of orthopsdic components, they may 
nevertheless be an important one and merit careful 
consideration. T'heee recent observations suggest that 
such metallic transfer may occur in particularly large 
amounts when pilot-holes are drilled. The properties 
of the buried metal are not the only pointe to be 
considered. Attention should be given to the per- 
ticular combination of the tools and the metal used, 
and also to the care with which the tools are handled. 
A full account of these investigations will appear 
shortly*. 

We thank Oolonel J. Hickman, Department of 
Veterinary Clinical Studies, Cambridge, for help, and 
the Royal Society for & grant for equipment. 
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Modification of X-Ray Sensitivity of 
Bean Roots by Hydrogen Gas 


. Tee presence of molecular hydrogen during 
irradiation is known to affect radiation chemical 
reactions. Its influenoe is asaribed to the regction 
H, + OH —H--H,0!, in which the very active 
oxidizing hydroxy] radicals disappear and hydrogen 
atoms arise. If hydrogen were to affect biological 
response to radiation, hydroxyl radicals would be 
strongly implicated as being responsible for part of 
the damage. Reed! found no difference in the effect 
of radiation on growth of bean roote exposed in 
14 atm. of hydrogen, or in 14 atm. of nitrogen. We 
have found that when gases are applied at 50 atm., 


hydrogen influences radiation damage differently 


from nitrogen. 

Seedlings of Viota faba* (Sutton'a Prolific Longpod) 
(were grown as described by Gray and Scholes. Root 
meristems were irradiated at 68 r. per mm. with 4 
Philips ‘Metali?’ X-ray tabe run at 190 kV. 
Reduction in growth-rate is known to be due to 
damage to the dividing celle of the meristem’. 

We have found that hydrogen at 50 atm. exerta a 
protective effect both in the presence and in the 
absence of oxygen. When 420 r. was given to root 
meristems in 50 atm. of pure hydrogen, significantly 
lesa (P 0-01) mortality was caused (fifteen sur- 
vivors o of fifteen) than when given in 50 atm. 
of pure nitrogen (six survivors cut of fifteen). 125 r. 
in 1 atm. of air plus 50 atm. hydrogen caused leas 
mortality (thirteen survivors out of sixteen) and less 
reduction in growth than the same dose given in gas 
mixtures which contained 2 atm. hydrogen or leas 
(thirby-eight survivors out of seventy-eight; see 
Fig. 1). ntrols showed that the difference between 
the treatments was due to the presence of 50 atm. 
hydrogen during irradia/ion, not to pressure or 
to the mixtures applied either before or after 
the i iation. The depression of growth-rate six to 
eight days after irradiation gives a measure of radia- 


tion damage. Using Gray’s datat, we estimate the ' larger 


dose reduction factor for hydrogen at 50 atm. m the 
absence of oxygen, compared with that for nitrogen, 
to lie ‘between’ 0-7 and 0-9. Further work is planned 
to obtain a more accurate value. 

We interpret our results to mean that hydrogen 
molecules, when present in sufficiently high concentra- 
tion inside the oell, alter the radiation effect by 
reacting with hydroxyl radicals. The hydrogen 
concentration must be high enough to allow hydrogen 
molecules to compete successfully for hydroxyl 
` radicals with organio molecules present. This level 
is reached in bean roots between 14 and 50 atm. of 
hydrogen. Gray* found that the modification of radia- 
tion sensitivity in bean roota by carbon monoxide, 
ascribed mainly to a radical reaction, became apparent 
also at 40-60 atm. of the gas. 

Rome deductions can be made as to the damaging 
capacity of different radicals. Simcoe in our experi- 
mente radiation in the presence of hydrogen resulta 
in lees biological damage, we conalude that the 
oxidising action of hydroxyl radicala is responsible 
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TE rr of 190 XP. Xonio plotied ta per cent of growiü-maio of 
M dioda Bundes ANE shown Curve TED 

Barre P^ 
oom- 


exposed und 1 Mw ; 
oreen; (4) Porc ui Cos 


Mrd a DeL 


for part of the damage caused by radiation in the 
bean root. If irradiation is carried out in pure 
nitrogen, hydrogen and hydroxyl radicals are formed 
from water molecules. T aoea e eens tts 
concentration of hydroxyl radicals is reduced, and 
that of the hydrogen radicals correspondingly in- 
creased. Since biological damage is leas in hydrogen 
than in nitrogen, it follows that hydroxyl radicals 
are more damaging than hydrogen radicals. If 
oxygen is present during irradiation, HO, radicals 
are formed by the reaction H + O, > HO,. The 
presence of oxygen during irradiation inoreases 
biological damage, indicating that HO, radicals are 
more damaging than hydrogen radicals. When 
hydrogen under preasure is as woll as oxygen, 
the number of HO, radicals would be expected to be 
than under any of the other conditions. Binoe 
HO, radicals’ are gensrally assumed to be more 

in biological systems than hydroxyl 
radicals, the radiation effect would be expected to be 
greater when their number is increased. The oon- 
trary is, however, observed. We have no explanation 
to offer for this result at present. 

It is probeble that the reduction of growth-rate 
in bean roots is due in part to ‘direct action’ of 
radiation, that is, to direct energy transfer to vital 
non-aqueous molecules, and in to ‘indirect 
action’, that is, to energy absorbed m water molecules 
which exerts its influence via chemical intermediates. 
On the assumption that the ‘direct’ effect is not 
altered by dissolved gases within the oells, it is 
possible to ascribe an upper limit to ved popoean 
of radiation damage which is due to 
effect. If damage in the presence of pure nitrogen 
is taken as 1, that in sir hag been measured as 2:85, 
and that in hydro may be taken as 0-8. The 
latter is an upper limit for the contribution of the 
‘direct’ affect. If bean roots are irradiated in air, 
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10$ more than one-third of the damage oen be ascribed 
50 the ‘direct’ effect. 
'MicHAEL EBHRT 
Arma HOWARD 


- Medical Research Council j 
Experimental Radiopathology Research Unit, 
Hammersmith Hospital, 


ird M., and Lofort, M., O.R. Aosé. So, Paris, $30, 1156 
1 Read, J., Annual Report Brit. Emp. Cano. Camp., 1961, p. 247. 
* Gray, L. H., and Boholes, AL H, Brit, J. Radiol , $4, 348 (1961). 
! Gray, L. H., Brit. J. Radiol , 94, 26 (1961). 
XL, Ada Rediol., 41, 65 (1954). 
4 Brit. J. Redeol., 87, 154 (1053). 
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Deoxyribonucleic Acid Content of Marsuplal 
Nuclel 


Tua deoxyribonuclelo acid content of nuclei of 
different species of animals has been listed? ; there 
appears to be & fairly regular increase~from the 
sponges to the mammals. In the the amount 
is about 0-1 x 10-9 gm. per diploid nucleus, in 
mammals it is about 6-0 x 10-3* gm. In birds the 
amount is only a little more than a third of that 
found in mammals, being about 2-3 x 10-3* gm. As 
pointed out by White*, there is a distinct break in 
the distribution of chromosome numbers of the 
mammals, the Eutherian mammals with few exoep- 
tions havi a haploid number of the order of 20-80, 
the marsupials of the order of 6-12. The birds and 
monotremes both have considerably larger numbers, 
and resemble the reptiles in this respect. There are, 
then, at least two major characters by which the 
higher vertebrates differ: first, the deoxyribo- 
nucleic acid content of the nucleus, and secondly, the 
number of chrom: .“ The two do not necessarily 
parallel one another ; ut there seems to be a tendency 
for the groups with many chromosomes to have less 
deoxyribonucleic acid. The deoxyribonucleic acid 
content of marsupial nuclei has not heretofore been 
measured, and investigations of thia group are 
reported here. E: 

Three species of marsupial werd investigated. 
Fresh testes of Maoropus rufus ) were 
kindly provided by Mr. Edgell, -of Sydney, who 
removed them from three imens, sliced them into 
two or three pieces shook them in saline. 
Formaldehyde to & final concentration of 4 per cent 
was then added for preservation. : Sperm were 

from this material by low-speed oentrifaga- 
tion and washed. The final preparations contained 
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leas than 10 per oent of other nuclei as judged by 
Feulgen-stained smears. The number of extra nuclei 
waa estimated from the smears and included in the 
final count. Liver, gut mucosa, kidney and spleen 
nuclei were isolated from young Tri vulpecula 
(possum) and Rerameles nasita (bendiooot) by the 
method of Marshak* and counted. Deoxyribonucleio 
acid was estimated by the method of Davidson, 
Frazer and Hutchison‘, The resulta are shown in 
Table 1, with chromosome numbers (Sharman, G. B., 
nal communication). x 

The deoxyribonúcle:o acid content of marsupial 
nuolei is very similar to that of Eutherian mammals 
and different from that of birds. We cannot account 
for the rather high amount found in the nuclei of 
Perameles ; it is certainly not less than in Eutherian 
mammals, We may conclude that the big increase 
in nuoleic acid content of the nucleus which differ- 
entiates birds and mammals and appears to accom- 
y a differance in chromosome number took place 
mammals were differentiated into Eutherian 

and Marsupial forms. 5 

J. M. RENDEL 


Commonwealth Scientific and 
Industrial Research Organization, 
Animal Genetics Section, 
University, Sydney. 
G. M. KLLHEMAN 


Department of Biochemistry, ` 
University, Sydney. 
June 26. 
as “The Biochemistry of Bemen” (Methuen and Oo., London, 
1 White, ML J. D., “Animal Oytology and Hyolution” (Camb. Untv. 
Press, 1954). 


* Marshak, À., J. Biol. Chem., 199, 607 (1050). 
1 Devidson, J. N., Brazer, 8. O., and Hutehlson, W. O., Biochem. J., 
49, 811. (1081). ' 2 


Crystallíne Cytochrome c from the King 
, Penguin i 


pared from skeletal (mainly 
pectoral) 


in (Á ytes 
patagonica) by the method of Keilin ad Hee 
and i with the aid of the ion- 
exchange resin ‘Amberlite XH-64’, by the method 
of Margoliagh?*. : 
Attempta were made to crystallize the protein by 
saturating 1-2 per cent aqueous solutions with 
ammonium sulphate at various pH’s. From solutions 


sul 
dithionite, the reduced. cytochrome was precipitated 


chrome o. 
chrome oxidase system with ascorbio acid as reducing 





chrome o was found to be, within the limits of error, 
identical with that of horse cytochromie o. 
Measurements of the iron content and absorption 
spectrum of king inoytochrome c were made using 
purified stock solutions. The iron content was found 
to be 0:430 and 0-444 per cant in two separate prepara- 
tions (for the horse heart pigment the standard 
figures range from 0-48 ‘to 0-46 per cant iron). The 
absorption spectra of ferri- and ferro-cytoshrome o of 
the king in were found to be identical with 
those of and beef cytochrome o within the 
limite of error. Thus the extinction coefficients of 
the «-, B- and Soret bands nd within 3 per 
cent to the values given for cytoghrome o by 
Theorell’. The ratió of the extinction coefficients of 
the reduced form ab 560 my to that of the oxidized 
form at 380 mu was found to be I-15, as compared 
with 1:17 for beef (Paleus*). - 
I thank the Director of the Zoological Society of 
London for viding the king penguin muscle, and 
Prof. D. Keilin, Dr. E. F. Hartree and Dr. A. Tiseiàrea 
of the Molteno Institute, University of Cambridge, 
for the sample of purifled horse cytochrome o, for 
the heart-muscle succinic oxidase 


Medical Research Council Unit 
for the Study of the Molecular Structure 
of Biological Systems, 
Cavendish Laboratory, 
Cambridge. 
Ost. 4. 


1 Kallin, D., and Hartree, N. F., Proc. Roy. Soc., B, 188, 296 (1037). 

* Keflin, D., and Hartree, H. F., Bioollem. J., 80, 280 (1045). 

* Margoliash, H., Waters, 170, 1014 (1052); Biochem. J., 66, 535 (1054). 
‘ Kolin, D., and Hartree, H. F., Proe, Roy. See., B, 199, 277 (1040). 
* Blater, H. O., Biochem. J., 44, 805 (1949). 

* Trou, O, L., Bioohem. J., B0, 4903 (19652). 

* Theorell, H., Biochem. 
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Enzymatic Conversion of Alpha- 
Formamjdinoglutaric Acid to Glutamic 
Acid by Rat Liver . 


A PRHVIOUB report from this laboratory! gav 
evidence that histidine is converted to glutamic aci 
fn vivo and in vitro. The (n vitro i done 
with guinee pig-liver slices, is subjgct to the oritician 
that degradation of a-formaznidinoglubario acid, the 
principal conversion product, may have ocourre 
non-enzymatically. Direct evidence for such a con 
version has been found so far only in micro-organiany 
adapted to histidine’. I have now shown the presen 
in rab liver of an enxyme which degrades a-form 
amidinogluterio acid (N-formimimogtutamio acid) to 
glutamic acid. 

Radioactive «-formamidinoglutaric acid was pre- 
pared by incubating h i rat liver witb 
t-histidind-“COOH (20,000 counts/min. nígm. 
or 8,100 counte/mrn. per umole) at 87? C. for 18 hr., 
precipitating the proteins with trichlaracetio acidi 
and separating: the radioactive cta by elution 
with hydrochloric acid from a co of ‘Dowex-50’ 
resin. The fraction containing a-formamidinogtutaric 
acid (200-280 ml. of 1-5 N hydrochloric acid) was 
lyophilized and stored in aqueous solution ab pH 2-3. 
The radioactive a-K io acid had an 
Er on paper of 0-28 with 3 parts n-propenol/1 pert 
1:0.N a&oetio acid as solvent. Ib gave a delayed 
ninhydrin reaction (purple) and. an immediately 
positive alkaline ferricyanide-ni i 
(pink)*. Synthetio «-formamidinogiutaric acid, kindly 
supplied by Dr. Alexander Miller‘, had identical Ry 
and colour reactions, a-Foarmamidinogittario acid is 


unstable in the of 1-0 N sodium hydroxide 
and is oon to & compound identical, by the 
&bove column and chromatographic procedures, 
with glutamio aci 


asFormamidinoglutaric acid so prepared was con- 
verted to glutamic acid enzymatically by a solublé 
rat-liver tion. A rat liver was homogenized 
at 0—4"O. in 20 ml. of 0-1 M potassium phosphate 
buffer, pH 7-8, and centrifuged ab 100,000 g for 1 hr. 
The clear supernatant (protein nitrogen = 2-0-8-5 
mgm./mL.) was incubated at 87° O. for 2 hr. in varying 
concentrations in & total volume of 1-0 ml. (0-1 M 
in potassium phosphate buffer, pH 7-8) with 2,000 
counts/min. (= 0-85,:mole) a-formamidinogtutaric 
acid. The reaction was stopped with trichloracetic 
acid, and the filtepte put on e small column (0-8 am. x 
55 om.) of *Dowex-50'. The column was bluted with 
1:85 N hydrochloric acid, and fractions of 0-5 ml. 
were collected. These were evaporated to dryness 
and tested for radioactivity. Unaltered a-form- 
amidinogluteric acid was recovered in fractions 18-25. 
A radioactive peak in fractions 11-15 was identical 
on paper chromatography with giutamio acid, giving 
an immediate 
colour with 


(1) unmodified, in varying concentrations, (2) boiled 
for 10 min., (8) incubated in the presence of 0-01 M 
glutathione, (4) incubated in the presence of 0:0025 M 


~ p-chloromercurobenzoate, (5) pre-incubated 2 hr. at 


37° O. with and without glutathione, and (6) incubated 
im the of folio acid (1 x 104 to 6 x 10-* M) 
with glutathione.- The percentage conversions to 
glutamio acid (calculated from amounts formed and 
a-formamidinoglutario acid remaining) under various 
conditions are shown in Table 1. 
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It ia concluded that rat liver contains an enzyme, 
vhich can be solubilized, and which catalyses the de- 
radation of a-formamidinoglutarie acid to glutamic 
cid, without the accumulation of any intermediate. 
imilar hom degrade histidine to a-form- 
znidinoglutario acid much more rapidly. The 
nryme which degrades a-formamidimoglutaric acid 
3 unstable, but leas so in the presence of glutathione. 
ow activity and instability of this enzyme probably 
ooount for the accumulation of the acid when 
ugtidine is moubated with liver homogenate. Folio 
oid inhibits thé enzyme, thereby raising the questian 
rhether ib is acting as an analogue ofa poenzyme 
uch as tetrahydrofolic acid. 


ALFRED G. Ksupsos, JUN.* 
Kerckhoff Laboratories of Biology, 
"alifornia Institute of Technology, 
Pasadena, California. 
Fellow, Stmon Guggenhetm Memorial Founda ae 
div, Netional Foundation for Infantile Paralysis, 1 loc 
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Benzene-*C, from the Neutron Irradiation 

of the Clathrate with Ammoniacal Nickel 
Cyanide 4 

Taa use of in siu: production of compounds 

ontaining oarbon-14& by the neutron irradiation of 

itrogen-containing organio compounds or mixtures 


abject". The neutron irradiation of the clathrate 
f ammoniacal nickel cyanide and benzene was 
yported on by M. Zifferero* in Genoa last year. We 
Benzene activity (mpo./mgm. oarbon) ye 
te activity (myo./mgm. carbon) 

ave cerrled out an irradiation of this compound to 
rovide data for comparison and to test a purifica- 
O aon T AIRA ooe ponani Brod ped in wie 
ray. 

Pile irradiation conditions with regard to the ratio 
f fast to slow neutrons and the intensity of the 
amms-fleld vary from one installation to another. 


rrangement of the sample in the lattice of a pile 
ith regard to proximity of the fuel roda and quantity 
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of absorber surrounding the sample will also affect 
the exact irradiation conditions. 

A 21-4-gm. sample of clathrate by the 
method of Hofmann and Hochtlen‘ was irradiated 
in the Brookhaven for thirteen days at a sample 
temperature of 80° The thermal neutron flux was 
about 4 x 10% neutrons/om." seo., the fast neutron 
flux about 101%, and the 
to about 5 x 10* r.[hr. 
e i 

t-58 by Dr. M. L. Perknan of this Laboratory. 
The. probable source is the “Ni(n,p)§*Co reaction. 
The clathrate was decomposed by the method of 
Turner and Warne’ with some modification of the 
collection system. The benzene was dried and dis- 
tilled from sodium. To allow greater ease in manipu- 
lation, distilled active benzene was diluted with 
inactive benzene and the dilute sample fractionated 
twice in a 50-plate (n-heptane, methyl oyelchexane 
calibration) concentric tu column. 
. Ortho-benzoylbenzoic acid was prepared from the 
benzene, and an inone was then made from 
this derivative. purification of each deriva- 


tive showed no change in specific activity relative 
to the parent benzene when corrected for the 
introduction of inactive carbons. Our results are 


presented in Table 1. 


Table 1 








iu d d 








Thoo, ftaotlois: weto take froma balling’ platesn, witha D: ng, 


cuts within 0-06 of each other. 
BOE E eMe qe e fpe 
d M Me diluted benzene at constant specific 


Quantitative recovery of benzene was not at- 
tempted; however, very little is lost by radiation 

Difficulty in obtaining precise carbon values 
for the clathrate made it necessary to rely on the 
nickel and values in order to calculate the 
total amount of benzene present. The carbon-14 
activity as benzene te 1:44 + 0:13 per cent 
of the total carbon-14 activity produced. The stated 
error is exclusive of any error introduced in the 
radioactive assay. The percentage is calculated by 
simply using the following formula: 


M 


x 100 — 96 of totel activity 


Had the analysis been ideal, the carbon-14 activity 
in benzene would have been 1-50 per oent. 

The value reported by M. Zifferero? was 4 per cent. 
The method of calculation was not stated. 

The actual levels of activity produced in 
recognizable compounds is still rather lower than one 
might desire for labelled compounds. In a system 
where a carbon analogue is produced, such as the 
acridine tó anthracene sequence’, it may in the future 
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be possible to isolate the analogue free from carrier. 
It must be borne in mind, however, that at the present 
time these compounds are formed in quantities too 
amall for practicable separation. 
Investigations on the chemical fate of & recoili 
carbon-14 atom are being carried out. It ia ho 
that the increasing amount of research in this fleld 
will provide accurate data for the correlation of 
re-entry versus total carbon-14 production in & given 
system. In addition, the method may become a 
valuable synthetic tool for the organic chemist. 
This investigation was carried out under the 
auspices of the U.S. Atomic Energy Commission. 


ALFRED P. Worr 
CAnonL 8. RDvANLY 
R. Capitan ANDHRSON 


$ 
Brookhaven National Laboratory, 
Upton, Long Island, 
New York. 
April 7. 
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Steric Effects in the Formation of Copper 
and Cobalt Complexes with the Epimeric 
Salicylidenementhylamines 


Ix a previous communication’, it was reported that 
cobaltous ions do not react readily with salicylidene- 
aniline bases bearing ortho substituents on the anilme 
ring. In the present communication are reported 
some further attempts to prepare similar complexes 
of cobalt and copper, using as the amine components 
of the salioylidene bases four epimeric forms of 
menthylamine which, with bulky tsopropyl sub- 
stituents and nonplanar ring forms, may be expected 
to exert considerable steric remstance to a tetra- 
hedral grouping of Hg about cobalt ions. The 
complexes were aqueous solu- 
digas of the PEETA solution 
of the salioylidene patot. The results of this work 
are indicated in Table 1, the complexes isolated 
being of the form bis (ealicylidenementhylamine) 
cobalt (copper). 

Tablo 1 
Amine component 


ie 
ooltt+ $ 
+++ S 





+ = isolation of the Leet egal lent reper ex 
— eno reaction: format cf metal hydroxide and unchanged 


Bohiff's base. 
0 = formakion of olls or tar and unchanged Bohlff's base. - 


The inability of salicylidene-(-+)-neomenthylamine 
to form complexes with either cobalt or copper points 
to a strong steric hindrance with respect to both the 
nitrogen atom and the lio hydroxyl in this case. 
(—)-Menthylamine and (+)-neomenthylamine differ 
only in the configuration of the amino-group at Os, 
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and the ready formation of complexes with (=) 
menthylamine (with both copper and cobalt) i 

lainable on the basis of this relationship. A oon. 
mdarationl of the probable conformations of strainlese 
rings for the amines that the cyclohexane 
ring contributes consi y to the-steric hindrance 
preventing crepes formation with (+)-neomenthyl. 
amine, in w. the amino-group occupies an axial 
orien whereas no such effect impedes oomplea 
o 
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rmation with (— Bi which has. an 
amino-group 
With copper poa " salioylideno-( + )-somenthyl. 


amine the expected complex was isolated as readily 
as in the case of (—)-menthylamine; but with cobalt 
the reaction produced only æ reddish tar together 
with base, and no solid complex could 
be isolated from the mixture. It is not immediately 
obvious why cobalt does not form a derivative with 
the (+)-tsomenthylamine base while copper does, 
even on the assumption of a tetrahedral arrangement 
for the expected cobalt complex. This difference 
observed between the behaviour of salicylidene. 


- (—)-menthylamine and that of galicylidene-( + )- 


teomenthylamine towards cobalt 
expected, as the difference between the two aminee 
is believed to be only in the position of the methyl 
group (ls in the case of menthylamine and Ip in 
tsomenthylamine‘). 

Although ‘no complex -oould be obtained with 
cobalt and salioylidene-( + )J-neotsomenthylamine, but 
only a reddish tar and unchanged Bohiff's base, the 
copper derivative, on the other hand, was readily 

belated. The leeser hindrance towards complex 
formation of (+)- neoisomenthylamine compared witb 
that of (+)-neomenthylamine is m agreement with 
the greater reactivity of neoisomenthol over that oí 
neomenthol towards acid chlorides’. If the inability 
of salicylidene-(-+)-necmenthylamine to form com. 
plexes with both copper and cobalt ions is due chiefly 
to the spatial arrangement of the tsopropyland amino- 
groupe, it seems unlikely that neoteomenthylamine 
has, in these reactions at least, a conformation in 
which the amino-group occupies an axial position. 
Rather, our resulta tend to support the view that 
neotsormenthyl derivatives are examples of conforma- 
tional instability (Mills, J. A, private communica- 
tion), and that it is possible for the amimo-group in 
neoisomenthylamine to adopt an equatorial position’. 

Relatite pK, values have been determined for the 
four menthylamine epimers by potentiometric titra- 
tion in 50 per cent aqueous ethanol against hydro- 
chloric acid. As can be seen from Table 2, the order 
of decreasing basic strength is teomenthylamine, 
menthylamine, neomenthylamine, and neotsomenthyl- 


ions was not 


The & t non-reactivity of several of the 
salicylidane-menthylamine bases with cobalt, and of 
the neomenthylamine derivative with copper and 
cobalt cannot be ascribed to differences in the bas- 
icities of the amines. They are all comparably strong 
bases, and the electron density on the 
atom in each case should not differ greatly throughout 
the series. Steric effects related to the tendency to 
form planar (copper) or tetrahedral (cobalt) deriva- 
Hves ae OR ERE a bO: eee) Peeve ane ORY. 


Table 2. pXs VALUES ‘oF Foun HFDWERIO DE 
TERMINED 


AMINNTHYLAXINES 
IN 50 FER CANT AQUEOUS HTHANOL AT 20° 


+)-teohienthylamine 
+ ]&mineé 
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Xher explanation of the difference in reactivity 
oetween copper and cobalt with the various bases 
studied. ‘ 
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Crystallization of Silver Chromate 


Tms precipitation of silver chromate from ita 
supersaturated solutions has been studied by van 
Hook!, who concluded that crystallization could be 
represented as a two-step process : first, an induction 
period varying inversely with the volume of seed 
suspension used, durmg which the principal action 
was “the generation of crystal nuclei; secondly, & 
brmolecular of these nuclei. 

It is well known that the moculation of super- 
turated solutions with seed crystals resulta in the 
.towth of these added crystals rather than the forma- 
10n of orystal nuoleit. Crystallization of silver chloride 

begins immediately on seedmg & turated 
solution. Delayed crystallization, however, similar 
to that reported by van Hook, is encountered when 
seed suspensions are aged befare use in the presence 
of suitable poisoning substances such as eosine’, The 
observed inverse relationship between the duration 
of these induction periods the volumes of poisoned 
suspension used suggests that the results of van Hook 
were due to the presence of adsorbed contaminant 











0 10 40 60 80 
Time (min.) 
Fig. L. Time plots of the reciprocal of the reaistance of the solution 
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at the surface of aged silver chromate crystals. The 
present work was designed to test this suggestion. 
Preliminary experimenta confirmed the existence 
of a well-defined critical turation: it was 
posaible to prepare stable solutions of silver chromate 
in which the molar concentration product [Agt]* 
[CrO,—] exceeded the solubility value by more than 
800 per cent. The solubility of silver chromate at 
25? was determined by the (a) of pure 
solid with conductivity water (0.023 x 10-* molee[].), 
and (b) of highly supersaturated solutions (0:931 x 
10-* moles/1.). 
ization i ta were carried out at 25° 
using the conductivity technique described else- 
where’. ted solutions of silver chromate 


were prepared in a stirred conductivity cell by mixing 


“silver nitrate and potassium chromate solutions, an 


ion was induced by the addition of & 
small volume, usually 5 ml., of the appropriate seed 
suspension, Some typical results are shown in Fig. 1, 
in which the reciprocal of the resistance of the 
solution (a measure of the extent of crystallization) 
is plotted against time. 


Solubility 
Initial oo 
Hxpertment | x 10* [Ag*]TOrO = 

[Ag+] [or0,=] x 10¥ 
15 2x54 1:129 5-635 
17 2-250 1-180 5-720 
23 2 254 1-127 5:726 
u 8:580 0-448 5 715 
26 1-420 2-840 5-727 


An aged seed suspension, prepared by orystalliza- 
tion from boiling saturated silver chromate solution, 
was used in Exp. 17 and no change in conductivity 
was detected for at least four hours, even tho & 
sensible supersaturation persisted. Thorough i 
of this aged suspension with boilmg conductivity 
water before use in Exp. 15 resulted in a substantial 
reduction in the time of induction. In Expe. 28, 24 and 
20, the use of freshly precipitated seed suspension 
of available growth area leas than half that of the 
aged suspension enabled crystallization to start 
immediately on seeding. These resulta provide 
conclusive evidence that any induction effect is due 
to contamination of the surface of aged crystals. 
Hydrolysis producta, the most likély contaminanta, 
might inolude any or all ‘of the species HCrO,', 
AgOH, Ag,OH+. 

It is seen from Fig. 2 that the rate of crystallization, 
— dmjdt (molee.1.-!min.-!), obtained from the curves 
in Fig. 1, is beat interpreted in terma of third-order 





0 10 20 80 
(P — P x 104 


Tig. &. Third-order kinetic plot. Hop. 23, O; exp. 26, +; 
exp. 24, E] 
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linetice: — dm/dé = k(P — P,)*, where k is a 
constant, P = ([Ag*]TCrO,7]H/ at any instant, 
and P, is ite solubility value. By analogy with the 


observed second-order kinetics for crystallization of 
alver chloride’, these resulta may be interpreted in 
terms of the simultaneous arrival of two silver ions 
and one chromate ion at the hydrated monolayer 
assumed to be adsorbed at the surface of the crystals. 

“At non-equivalent ionic concentrations of silver 
and chromate, the presence of an excess of chromate 
ions (Exp. 26) produces a greater reduction in the 
rate of crystallization in the later 
be expected for a termolecular process. 
due to the adsorption a’ the growing 
HOrO,- ions, formed by hydrolysis of chromate 
iong, i reducing the number of available 
growth ateg. 

Studies of both orystallization and dissolution 
Processes are being continued. 

We thank Prof. O. W. Davies for hia interest in 
the work. 
J. R. Howarp 
Q. H. NANOOLLAS 


Chemistry Department, 
University of Glasgow. June 14. 
1 vert Hook, J. Phys. Chem., 43, 1191 (1988); 44, 751 (1040). 
"Ting and MoOebo, Indust. Eng. Okem., 98, 1201 (1034). 
* Davies, Jones and Nancollas, Treas. Farad. Soo, (m the prem). 


technique for determining the relative radioactivities 
of mineral grains. In both experiments, the mineral 
grains were mounted on the surface of the photo- 
graphio emulsion. 

e have attempted itative measurement and 
comparison of the d-activities of xiroons by embedding 
them completely in ‘Nuclear Research’ photographic 
emulsions, using a method very similar to that used 
by King, Traozyk and Harris" in the study of Protozoa 
by electron-track radiography. 
` Ziroons obtained from a Triassic sandstone of the 
Bristol district were sprinkled evenly on the emulsion. 
surface of Ilford 02, 50u, ‘Nuclear Research’ plates, 
and some C2 gel was liquefied and poured over them, 
so that the grains were comp surrounded by 
photographio emulsion. The plates were dried in 
& current of filtered air for two hours at room 
tem tare, and then left to ‘ ' for 20 days 
at °C. in a light-tight box m a refrigerator. 
Processing revealed Ripe tracks surrounding, 
and in contact with, riroons. 

Preliminary examination showed that the xircons 
oould be divided into a strongly radioactive group 
(Fig.'1) and a weakly radioactive group (Fig. 2). 

More precise information was obtained by dividing 
the estimated total surface area of each gram by 
the total number of a-tracks associated with it. When 
this was done, it was seen that mircons of four 
activities were present with mean area/emiasion 
ratios of 18, 40, 85 and 250. 

Zircon is probably one of the first minerals to 
crystallize fram a rook melt, and since uranium and 
thorum can substitute for zirconium in the zr- 
conium silicate structure‘, the speciflo activity of a 
zircon can be considered as a function of the uranium— 
thorium concentration in the parent rock magma. 
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Zircon is therefore ‘labelled’, and, we suggest, can be 
used as & natural radioactive tracer. Bmoe it is an 


extremely durable mineral’, the described 
should prove useful in many petrologioal blemms, 
particularly those of provenance in i tary 


petrology. 
A more detailed account of this work will be 
published eleewhere. 


I. H. Forp 
C. D. OLL 
uoce of oe 
niveraiby of Bristo 
June 15 
* Mugge, O., Contr. Mineral., 71, 114 (1000). 
Tyler, B. A., and Marais, J. J., J. Sed. Pet., 11, 145 (1041) 
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The Graphite-Diamond Equilibrium 


TuEmum have very recently been two recaloulations 
of the graphite-diamond ` equilibrium, one by 
Liljeblad: and the other by Berman and Simon’, 
who also included & brief historical survey. Liljeblad 
did not make use of the most recent experimental 
data, whereas in the second paper the latest published 
material was incorporated as well as new measure- 


` ments of the expansion coefficient. of diamond, made 


by one of us (J. T.). Fig. 1 shows the two calculated 
equilibrium curves; while Liljeblad’s curve goes 
through & maximum of about 62,000 atm. near 
3,000° K., Berman and Simon arrived at a linear 
extrapolation above 1,200°K., which follows the 
equation : 

Pim) = 7,000 + 27 Tex) 

The technical difficulty in synthesizing diamond is 
that of achieving, simultaneously, the high tempera- 
ture at which the reaction velocity will be appreciable 
and the high preasure under which diamond is stable 
at such a temperature. If the equilibrium curve is 
lmear at high temperatures, there is no escape from 
this difficulty in an equilibrium synthesis. If Liljeblad 
is oorrpot, the obvious solution would be to work at 

i tures and so combine the great 
cse. E a smaller pressure.” In view 
of the increased interest in this problem, associated 
with the recent succeasful synthesis of diamond’, it 
seems appropriate to consider the reason for the 
dispo ov yon the calculations. 
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New values of the densities and of the low- 
emperature specific heats of diamond and graphite 
-ntroduce only slight changes, and the differance 
oetween the two curves is almost entirely due to 
she different values of the expansion coefficient of 
liamond used in the calculations. This coefficient: 
8 important because it affects the difference of the 
specific heats, 

7 8a)" TV 

where a is coefficient of linear expansion, V is atomic 
volume and X is compressibility. Although Oş for 
diamond and graphite may be equal at high tem- 
peratures, a large expansion ooefficient, combined 
with low compreasibility, would make C$ for diamond 
much bigger than for graphite. 

High-temperature determinations of the coefficient 
of expansion of diamond have been made by J oly’, 
using an o method, and by Krishnan’, using 
X-rays. e resulta are shown in Fig. 2, to 
with the low-temperature measurements of 
bowska (quoted by Rónbgen*) If Joly's values were 
correct we should have & very severe violation of 
Grüneisen's law of the proportionality of thermal 
expansion coefficient to specific heat. It is true that 
slight deviations from this law have recently been- 
observed. at low d but it ia difficult to 
seo how & serious departure could occur at high 








of ]-1-1-2 from Dembowska’s meagurementa, 
showed that his resulta satisfied the 
relation with y about 1:3. According to 
Y would i increase rapidly to more than 8. 
such & departure from Gruneisen’s 
be convinced of the reliability of the 


Diamond 


) 





Pressure 


0 1,000 2,000 8,000 
Temperature (° E.) 3 
1. Caloulated graphite-diamond curve. Berman 
—— ——, caloulated to 1,200°K.; —-—, hnsar 
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relation, 
lue quoted by by, “Tilfeblad, O 


measurements involved. A consideration of Joly’s 
apparatus, however, led us to doubt his accuracy 
and to undertake a new X-ray determination of the 
lattice constant up to about 1,200° K. Fuller details 
of these experiments will be published later, and in 
Fig. 2 we only show the high-temperature end. At 
1,2200? K., we find y to be 1-8, in agreement with 
Krishnan’s value for lower temperatures. To show 
more fully how well the expansion, according to the 
new measurements, obeye- Grüneisen's law, we give 
in Table 1 the ratio of the change of lattice constant 
to the change of heat content, over several tempera- 
ture intervals. It can be seen that, apart from a 

ion of a very slight anomaly between 400° 
and 600° K., the ratio of these two quantities remains 
sensibly constant. The thermal expansion of diamond 
is therefore quite normal, and the only justifiable 
extrapolation to higher temperatures should follow 
Grimeisen’s law. 

Thus Joly’s results are certainly in error. Liljeblad 
only states the value he has assumed for 8a at 
2,800° K. (a is plotted in Fig. 2), without his 
sources. This unjustiflably high value would increase 
Op — Oy of diamond to 2 cal.[mol.-deg. and is 


Table 1. OOXPANISO0N oF CHANGES IN 


i 


ocoooocoooo 


0-25 
0 34 
0-80 
0 27 
0 29 
0 30 
0:30 
0 31 
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responsible for the maximum in Liljeblad's equilibrium 
curve between 2,600? and 3,000" KR. With the 
Grüneisen extrapolation of a, Op — C, of diamond 
is only 0-2 oal/mol.-deg. ab 2,300? K., which is 
little greater than the value for graphite. Up to 
the highest temperatures considered, Cytsmond) — 
Onigrephiie) is therefore sufficiently near zero so that, 
with the other uncertamties, of a similar order of 
magnitude, which were discussed in Berman and 
Simon's paper, a linear extrapolation of the - 
ibrium curve is as accurate as the existing data 
warrant. 


` R. Burwan 
Clarendon Laboratory, 
Oxford. 
d J. TERWLIS 
Atomic Energy Research Esteblishment, 
Harwell. 
July 27 


\Liljeblad, R., Arkw for Kemi, 8, 423 (1965). 


* Berman, R., and F. B, £. Mlectrochem., 50, 955 
oier Y a aha) od aig 


* Bundy, Y. P. H. T. Btrong, H M., and Wentorf, B. H., 
Nature, 176, 51 (1085). M 
‘Joly, J., Soi. Trans. Roy. Dublin Soo., 6, 283 (1907). 
Proc, Ind. Acad. Sei., Hà, 33 (1046). 
., 881 (1912). 
81, 285 (1965). 
‘Handbuch der Phystk.”, 10, 1 (1926). 


Location on Jupiter of a Source of Radio 
Nolse 


A smanoe of old records of cosmic noise, taken in 
the Radiophysics Laboratory at 18-8 Mo./&. has 
confirmed discovery, by Burke and Franklin}, of 
radio radiation from Jupiter, and has further shown 
that in 1951 the radio radiation came from a very 
localized region of the planet. ~ 

The records studied fall into two series. The first 
series comprised records, using an aerial with beem- 
width 17°, taken at intervals durmg the iod 
October. 1950-April 1951. isti upiber 
appeared on about one-half of the days on which 
records were suitable (correct serial direction, no 
obvious interference, etc.), and ib was olear that the 
right ascension of the source with that of 
Jupiter. For some of these mare accurate 
direction-finding was possible using a split-beem 
technique, and these records proved that the poartion 
of the source was within + 1° of Juprter. 

The second series of records had been taken with 
the aerial modified m such a way that the beam was 
still narrow in declination but was very broad in 
hour angle. Because of ita broad beam it was capable 
of receiving mgnals from an extra- 
terrestrial source for nearly eight 
hours per day—a time which would 
cover nearly one complete rotation 
of Jupiter. This series of records, 
from August 15 te October 2, 1951, 
revealed Jupiter radiation on 
twenty-seven out of the thirty 
"days on which there were suitable 
records, although on all days the 
bursts of radiation came in groups 
only an hour or two in duration. 

A most interesting new fact 
oóming out of the examination of 
these records was the very close 
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Fig. 1. Periods of oocurrenoe of 18 8 Mi 
longitude of the central 
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relation between the times of occurrence of burst 
and the rotation, of Jupiter. For each record thi 
times of activity were noted. Fig. 1 shows the 
longrtudea of the central meridian during the timer 
when bursts were received. The equatorial regiont 
of the visible surface of Jupiter rotate more rapidly 
than the remainder of the planet and two oonven. 
tional systems of renocentric longitude are used. 
System I, which applies to the equatorial regions, is 
based on a rotation period of about 9h. 50m; 
system II on a rotation period of about 9h. 55m. It 
will be seen that the lines indicating times of -oocur- 
rence of bursts are almost directly under one another 
when plotted against system II longitudes and show 
& steady drift towards increasing longitudes in 
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system I. Closer examination shows that there is 
actually a small tive drift in the system II 
diagram. These drifts imply that the source of 


radiation had a rotation period slightly shorter than 
that ado for the calculation of system IT longi- 
tudes ; the period of rotation is found to be 9h. 55m. 
138., with an estimated probable error of + 5e. 

After allowing for the slight drift m longitudes, all 
the lines in Fig. 1 were superimposed to give a 
histogram of the frequency of occurrence of the noise 
for 5° intervals of central meridian longitude. This 
is shown in Fig. 2, the longi being system IT 
longitudes on August 14. is figure shows that for 
a band of longitudes centred on 67° and extending 
from about 0° to 185°, the ency of occurrence 
was much greater than ide this band. i 
suggests an origin in a very localized source 
Jupiter. i 


which the figure is based, the probability 
effect observed is due to chance is 
Fox! has gi 
Jupiter at this time which were 
the Jupiter Section of the British 
Association. A disturbance at the bo 
perste Zone and the 
Belt, which was observed for several 
observed rotation period of 9h. 56r 
the radio source. AN the other belt 
with system II were either faint, wii 
markings, or moved alightly more 
system II. Fox gave a aketch by E. J.. 
depicted the most visually active region 
Temperate Belt ab the end of N 











radio observations ceased on Octob 0009 

all for & continuing drift in lq 

meis Ric Mul ees Beaded i 

have croased the middle of one of 

white markings in “Reese's 

although the identification is nob 000'001 

doubt, it seams very probable that Vp ego 
73 @ID 


"Longrted« (Symen 11) 
wo »o 
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180° 


70° 860° 
Longitude 
occurrence of 18 8 Me./s. radiation from 


Fania: for nierval of Pn Tongitude (use an rotation 
system IL ti jongitudes o 


90* 180* 


of 0h 655m. 1%). The longitudes are 
August 14, 1061 


Tcr 
the most intense sourge lying in one of the white 
spots ab the southern edge of the South Temperate 
Belt. 

The mechaniam of origin of the radiation is still 
unknown. Observations during the few months 
have confirmed a result suggested the 1950-51 
observations that the individual bursta have dura- 
tions ranging from fractions of & second to many 
seconds, An origin in electrical discharges analogous 
to terrestrial atmospherics is not unlikely. The recent 
observations are also consistent with the hypothesis 
of a localized source of the radiation. 

A full discussion of the 1950-51 observations will 
be given'in a paper submitted to the Australian 
Journal of Physics. 

C. A. BHAIN 


Division of Radiophysics, 
Commonwealth Scientific and Industrial E 


1 Burke, B. F., and Franklin, K. L., J. Geophys. Rss., 60, 213 (1055). 
1 Fox, W. B, J. Bru. Astro. Assoc., OB, 280 (1952). 


Mechanism of Uniform Field Breakdown in 
Hydrogen - 

ANY assessment of the validity of theories of 
electrical breakdown of gases in uniform fields requires 
an accurate knowledge of breakdown potentiala and 
of the magnitudes of the fundamental ionization 
processes involved. Preferably these quantities 
should be determined under the same 
conditions. 

Some years ago, experiments were started in this 
laboratory to carry out such measurements with the 
object of checking the streamer theory! over a wide 
range of values of pd, the product of gas-preasure 
end gap-length. Since that time, the results of experi- 
ments of F. Llewellyn-Jones and his co-workers**® 
' have been published. Their resulta demonstrate that 

the Townsend theory of breakdown, ae (i) a 
primary ionization prooees in the gas denoted y the 
Townsend coefficient a, and (ii) & secondary process 
here denoted by y probably taking place at the 
cathode, is adequate to explain the initiation of 
breakdown in both air and nitrogen up to a value 
of pd of about 1,000 cm. mm. mercury. Our resulta 
in air lend support to this view, and it is the purpose 
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of this communication to report the resulta of similar 
experimenta in hydrogen. 

Determinations have-been made, at a number of 
values of the ratio of electric fleld: to pressure, 
Ejp, of the growth of current as gap-length, 
and oo pd, im Ioram i6 witlin e fw 
per cent of the breakdown value. A plot of In ¢ 
against gap-length d bas a form similar to that ob- 
tained for air, having an initial linear region from 
which & value of the Townsend coefficient « can be 


sees tie followed by & region of increasing gradient 


of a secondary ionization pro 
ceas. Sea d Grp caries of curve chiasasd T aa 


mercury pressure is shown in Fig. 1, and similar 
curves have beer obtained at 800 mm. and 100 mm. 
meroury pressure. 

The ues of a/p obtained from the curves are 
shown in Fig. 2, together with the resulta in hydrogen 
of previous workers. It has been found that in the 
range of E|[p where the resulte obtained at different 

overlap, there is agreement m the values 
of a[p within the limite of experimental error. The 
fact that a/p is truly a function of H/p has not 
previously been experimentally demonstrated over & 
wide pressure range. 

There is agreement in the values of a/p 
obtained by all workers when 2/p > 25 volta/am./ 
mm. mercury; but for B/p < 22 the results of this 
work show considerable divergence from those of 
Ayres‘ and the microwave measurements of Brown’ 
et al The value of ajp at Djp = 15 V./om/mm. 
mercury iB almost two orders of de smaller 
than that obtained by Ayres. It should be pointed 
out, however, that the measurements of Ayres* m 
nitrogen are greater by a number of orders of mag- 
nitude at low B/p than the more recent resulta of 
Masch!, Posin! and Dutton e£ al.*. 

Et is of particular interest that, over the range of 
Ejp studied, the results are in very good agreement 
with the calculations of Emeléus, Lunt and Meek’, 
which are based on the assumption of a Maxwellian 
distribution of electron energies. 
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"TU E— y (exped — 1) 
to describe the form of the d — In ¢ plots, values of y 
have been evaluated for each experimental pomt on 
the non-linear part of the curve, and reasonably 
consistent values are obtained for all points on any 
one given curve. When these values of y, together 
with the measured values of a/p, are substituted into 
the Townsend equation, values of pd at breakdown 
in good agreement with measured values are obtained. 
If the measured values of a/p are substituted into 
the streamer equation in order to calculate breakdown 
vá it is found that the streamer criterion is 
consi ly in error, and that in fact the criterion 
is only satisfied when over-voltages of the order of 
10 per cent are applied. ' 


A. Woxras 
. W. Horwoop 
- N. J. Pmacoox 
Department of Electrical i : 
University of Liverpool. 
June 19. 


1 Loeb, L. B., and Meek, J. ML, “The Mechanism of the Electric Bpark'" 
(Stanford Univ. Press, 1941). 
, ones, F., and Parker, A. B., Pros. Roy. Soc., A, S18, 185 


(1051) $ 
and Liewellyn-Jones, F., Proc. Roy. Soo., A, S18, 


Variation of Flow Birefringence with Stress 
Iw flowing liquids in which the same mechaniam 
(for example, network deformation in a polymer 
solution) gives rise to birefringence and to stress, it 
18 reasonable to expect these to vary together when 
factors such as rate of shear and concentration of 
solute are altered. Birefringence and stress i 
for their complete description, ellipsoids, the 
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question arises ag to how these are 
to be compared. According to th: 
simplest poegible relation (in whicl 
the stress tensor is equal to a con 
stant multiple of the refractive in 
dex tensor plus ay isotropic tensor) 
the optio and stress ellipsoids havi 
the same orientation, and the differ 
ences of principal axes of either 
ellipsoid are proportional to the 
differences of the corresponding prin- 
cipal axes of the other ellipsoid. 
Thus for coaxial ellipsoids, which 
we shall consider here, it seeme 
natural to compare differences of 
ineipel axes, 

In stationary laminar shear flow, 
the symmetry of flow ensures that 
two prinorpal axes of each ap pains 
oo Le in a plane containing the di 
tion of flow and the velocity gradient 
(Fig. 1). Using light raysnormalto this 
plane, the difference, An, of principal 
Berni-axes and the orientation, of 
the optic ellipsoid can be measured direotly. re- 
oently developed technique! enables one to measure the 

ing quantities Ap, y for the stress ellipsoid 
in solutions of suitable consistency. Such optical and 
stress measurements have not yeb been made on the 
same liquid, go for the present we ahall use the 
assumption of coaxiality of the ellipsoids to caloulate 
Ap, the difference of principal streases, from the 
measured shear stress + and the optical extinction 
angie y, using the relation $ 


Ap = 2r ooseo2y 
known from plane streas analysis*. 
It is therefore to be expected that the ratio 
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(1) 


(3) 
; Ap BT 
will have simple pro jeg. 

For Newtonian ids, y = 45° for the stress 
ellipsoid; hence sinfy = 1 and 2An/Ap = -An/z, 
which is the “Maxwell constant’ introduced -in the 
early theory of Raman and Krishnan? for this case. 
Optical also give y = 45° for most 
liquids at low shear rates, but values leas than 45° 
at higher shear rates. Similar resulta for the stress 
have been found recently! for various polymer 
solutions. This is consistent with the assumption of 
coaxiality. 








Fig. 1. Beotions of 


coaxial optio (A B) and stress ( A' B^) ollipsords 
in shear flow. , O4 — OB = Am; OA’ — OB = Ap 
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Measurements of bi and shear strees 
oe T edu MU 
even when y differs from 45° ; but the ratio An 
does not to have been calculated, despite 
strong hint m this direction given by Buchheim and 
Philippoff*. Using published data‘* an moderately 
concentrated polystyrene solutions in various solventa, 
I have calculated this ratio and find that it is inde- 

dent of shear rate, polymer concentration, and 
Vintributi ion of chain-length over considerable ranges 
of these variables. Moreover, the effect of omitting 
the factor when signifloant, is deleterious: & 

ing example of this is given in Fig. 2. In these 
examples, the birefringence of the solvent is negligible 
in comparison with that of the polymer, so we take 
T = G{n — 14), the shear stress due to the polymer, 
where G denotes shear rate and 7, 7, the solution 
and solvent viscosities. 

Thus the date on certain polystyrene solutions are 
consistent with the view b the streas and optic 
ellipsoids are coaxial, that their orientation increases 
with shear rate, and that the difference of principal 
axes of the optio ellipeoid increases m proportion to 


These te agree with a recent ‘molecular’ 
theory’ in which stres and birefringence in a moder- 
ately concentrated flowmg polymer solution are 
Buie To. asise «rom nas deformation ; this 
theory leads to the results that the streas and optio 
ellipsoids are coaxial for any flow history at constant 
temperature, and that, in shear flow, 

2x (n? + 2)! a, — oy 


An =, Anen IN Ree igy 
Ap 28 (n —7) 45 ^ kT 


where n denotes the mean refractive index of the 
solution, k Boltzmann's constant, T' the absolute 
temperature, «, and œ, the longitudinal and trans- 
verse principal polarizabilities of an ‘equivalent 
random link’ of the polymer chain. Kuhn and Kuhn 
have developed a theory for very dilute polymer 
solutions in which the deformation and orientation 
of polymer molecules are caused by hydrodynamic 
forces; using their expressions* for An, y and 7 
for flexible molecules to calculate An/Ap, I find 
exactly the same equation (8). 
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This work forms part of the programme of funda- 
mental research undertaken by the British Rayon 
Research Association. 
A. B. Lopez 


ote Proc. Second Int. Congress Rheol., 91 (Butterworth, 
* Southwell, B. V., gre ate elgg ts odit., Oxford Umr. 
Prem, 1041); cf. equations (27), S. ease. n 
YV., and Krishnan, X. 8., T way 178 tak 
Z. phys. Chemis, A, 150, 257 (1030). 
* Buchheim, W., and Philippoff, W., Netwrwese., 28, 604 (1038). 
‘Schmid, B., Dim., Tech. Hochadh. Zurich (1088). 
A. B , Proe. Second Int. ui M oe ell 
(HO; et equtaona (D, (0, end" ole y 
bra eren eie. Chim. Acta, 1583 (1049) ; 29, 71 
(1940); ef. ons AR, (5.4) and E 


Oscillating Droplets and Spontaneous 
Emulsification 


Tma observations of Lewis and Pratt! and later 
of Lewis! on mass transfer and interfacial stability 
have led, at these authors’ instigation, to our 
investigating the phenomena in gréater detail. 

We were able to produce an oscillation m a pendent 
drop of water in toluene by squirting acetone from 
a capillary at one side only of the drop. The arrival 
of the acetone at the interface immediately caused 
the drop to kick violently towards the capillary. 
This experiment waa reposted with an air bubble 
in toluene and gave results. If, on the other 
hand, both water droplets and air bubbles are sur- 
rounded by a homogeneous solution of acetone in 
toluene, the water droplets oscillate; but the air 
bubbles show no movement whatever. An essential 
condition for oscillations thus appears to be a non- 
uniform distribution of solute around the drop; this 
may either be mduced by squirting, as above, or by 
non-uniform diffusion across the interface. The 
effect of localized changes of interfacial tension result- 
ing from variations of solute concentration around 
the drop can be deduced from the equation: ; 

p = 3yh (1) 
where p is excess pressure inside the drop, y is the 
interfacial tension and r is the curvature of the surface 
of the drop. The equation shows thát a sudden 
decrease in y over a given area will produce either 
an impulse outward through this area, or a decrease 
in r for the same area. These tions are in 

with our tal observations, and 
those of Garner, Natt and Mobtadi*, 

In an attempt to consider this phenomenon 
uana e we have the looalired inter- 

energy changee to tial of the 


pendent drop in its disp position, on this 
ee 


WG) Ati) A 


a ee ee 
gravity of the drop rises during a kick and c is the 
Initial solute concentration in the phase from which 
diffusion oocurs; (de/dy)* is the gradient of the 
(solute concentration)- (interfacial tension) curve at 
the point c*. (Tho asteriaks imply that the quantities 
correspond to a kick of sire A.) Further, M* is the 
relative mass of the drop; a is the distribution 
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Woo. This involves the idea of & column o 
diffusing alcohol carrying with ıt some oil int 

0 20 the water and there stranding it m the form o 

Bike small droplete. Retardation of the diffusion-rate b: 

a 


0 20 





0 0-10 
AI*(dafdy)* x 100 


Fig 1. Plot of e*/(1 + E v M» ldejdy)* 
systems, each oo ng of two phases wi 
soluble in both. 


0 20 


x 100 for vaiicua 
& third component 
AU experiments were carried ouv at 20° O. 


coefficient for the solute between the two phases 
and A æ the area over which a local change in y 
occurs. 

By projecting the magnified image of the drop on 
to a screen, ite oscillations were more easily studied 
and ıt was found poasible to keep h the same (and 
small) for each system. The factors M*, (dce/dy)*, 
and o*/(1 + a) were determined for each of ten 
different solute—solvent ms and o*/(l + a) 
plotted against M™*(do/dy)* (Fig. 1). Since the line 
is approximately linear, A can vary very little from 
system to system. The presence of a detergent in 
the aqueous phase was found by Lewis greatly to re- 
duoe the violence of the oscillations, and in the present 
work 0:490 mM sodium dodecyl sulphate increased 
c* considerably for the acetons-toluens/water system. 
The point M*(do/dy)*, o*/(1 + x), for this case, 
however, did not lie on the line of the other resulta. 
A probable explanation ia that the area A over which 
the excesses of acetone spread was largely confined 
by the pressure of the detergent film. This aspect 
is being mvestigated. 

Since increased transferenoe-ratee were observed 
by Lewis" for systems showing interfacial turbulence, 
investigations have been made on 
the basis of a suggestion by 
Quincke* that interfacial turbulence 
is the cause of spontaneous emulsi- 
fication. If an emulmon were 
formed at the interface, the surface 
area would be increased and an 
increased rate of transference would 
be expected. Of the systems 
examined, only those containing 
alcohol visibly produced emulsions 
together with kicking of the m- 
terface. It is possible, however, 
to prevent the k:elung by the 
addition of small amounts of pro- 
tein or detergents without pre- 
venting the spontaneous emulsi- 
-fication. The conclusion is, there- 
fore, that spontaneous emulmfica- 


the addition of sodium chloride to the aqueous phas 
confirms this, in that much lees emulsion is formed 
Photographs and slow-motion ciné-films are bein, 
taken demonstrating these effecta. 

Thanks are due to the Atomic Energy Authority 
for financing the work and to Dr. J. T. Davies 
Mr. T. V. Davies, Mr. J. B. Lewis and Bir Erio Ridea 
for helpful discussions. 


Phyaical Chemistry Department, 
University of London, 
King’s College, 

Strand, London, W.C.2. 

June 29. 
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Effect of Auxins on the Flowering 
Behaviour of Rice 


In a recent paper, Hussey and Gregory! reported 
that in two experiments out of four carried out, low 
concentration of auxm increased the number of 
flower primordia, while high concentration decreased 
it in winter barley. These results confirm the findi 
of Leopold and Thimann' in winter barley ; but in 
Srey rye the flowering behaviour was not affected 

the auxin treatment. In discussing these resulta, 
Hamey and Gregory defined the meaning of flower 
initiation and promotion of flowering, and expreased 
the opmion that auxin had no effect on the mitiation 
of flowering, as auxin injection in an unfavourable 
photoperiod did not show initiation of flower prim- 
ordia. 

In rioe, a different picture is obtamed. Rice seeds, 
var. Rupsail, were sown on July 18, 1953, and 
500 p.p.m. indole acetic acid and 300 p.p.m. a-naphth- 
alene acetic acid were sprayed to the plants 
for one week from September 10. At the end of 
the treatment, the planta were allowed to continue 





tion is not related to kicking ex sere 2Betuainal sections of shoot apices of rice 
proceeds according to the m ea i reid un control on Bept. 30, 1059 ; (2) differenti i 
aniam proposed by McBain and (Bepi. 38) of flower Sot aE taht) eni Soy Bete th drm dtion 
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—^der natural day-length, which is unfavourable to 
wering. Microtome sections were prepared to 
-ady daily changes in the development of the shoot 
x, the details of which have been described else- 
Bhore’. Up to the time of the hormone spray, the 
«00h apices in all the cases were vegetative. On 
"plember 18 the first sign of a transitional stago 

i indo. 


those of the control (Figs. 1-4). 
Table 1 shows that plants treated with imdole 
cotio acid flowered an average of 27-1 days earlier, 
nd plants treated with naphthalene acetic acid 
we earlier by 18-4 days. The total number of 
pikelets was rather adversely affected by the treat- 
manent, while the differences in ear-length are not 
ignificant. It ig evident that thé treatment caused 
-- signifloant redaction inthe: peroditape OF GAI 


imi i with only one concentra- 
minitiated earlier; but the otion of flowering aa 
visualized by Leopold and Thi in the formation 
«of an increased number of flowers was not seen. An 
<after-effect of auxin is increased sterility in the 
spikelets. 


B. M. SIROAR 
MAYA KUNDU 
Botany 
University of Cal 
* Calcutta 19. 


1 Hnesey, G., and Gregory, F. G., Plant Physiol., $0, 202 (1064). 
"Leopold, A. O., and Thtmann, K. V., Amer. J. Bot., 88, 842 (1940): 
* Biroar, B. ML, and Ben, 8. P., Bot, Qas., 114, 486 (1983). 


Gene Control of Copper-Sensitivity in 
| Saccharomyces. 

Aw exbensive study of the adaptation of yeasts 
to copper by Prof. Joji Ashida and his associates! 
revealed that yeasts are. trained to high concentra- 
tions of copper by a two-step process. 
containing copper, they found that copper-sensitive 
yeast cells grew as a thin film which became spotted 
with brown colonies of copper-resistant cells, ote 
which they selected from the brown colonies prolif- 
erated Pod on Snn E appa anager produc- 
group indicated that many factors affect pigmenta- 
tion of the copper-resistant cella. They inferred that 


the ability to reaist -poisoning could be trans- 
oe Ce e OT 
showed that the difference between resistant and 
sensitive cells was clearly in medium con- 
taming 1 mM /1. of copper sulphate. In the cultures 
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of Saccharomyces tested by Ashida and. his 
oopper-reaisbant variante did not arise without train- 
ing; none dp iy ell rage flee 


Previous on 
above. 

Kighteen cultures of the Carbondale breeding stock 
(a stook by the hybridization of six 
different species of Saccharomyces) were tested for 
resistance to copper in broth cultures. AI but one 
were resistant. The medium was supplemented with 
1 mM]. of copper sulphate and contained 4 ml. of 
liquid yeast extract (Anheuser-Busch), 3:6 gm. of 
peptone, 1-0 gm. of magnesiam sulphate, 2-0 gm. of 
potassium dihydrogen phosphate, $050 as of dex- 
trose, 1,000 ml. of distilled water. pH was 
adjusted to 5-5 in a Beckman pH meter. The con- 
clusions of the Ashida group that 1 mM/L is a satis- 
factory concentration for distinguishi oopper- 
resistant from copper-sensitive were oan- 
firmed. 4 ml. of broth containing copper was 
inoculated with 800—500 cells from a 24-hr. copper- 
free slant. The resistant cultures grew rapidly in 
the oopper-broth, whereas the sensitives failed to 
produce perceptible growth in 24 hr. Stock cultures 
were maintained on copper-free medium, and transfers 
from the copper-contaming medium were never used 
in the hybridization . Genstical analysis 
was confined to the si original gene-pair oontrolling 
copper -remistance copper-sensitivity, no 
attempt was made to discover if other gene pairs 
were involved in the control of copper-sensitivity, 
since more than one gene controllmg the same 
phenotype cannot be used m a programme aimed at 
chromosome mapping. 

original 


y the two-step process deeoribed 


The sensitive culture was mated to a 
resistant culture and eleven'asci were dissected and 
tested for sensitivity to . Two sensitive and 
two resistant cultures were obtained from each ascus, 
indicating that the character is gene-controlled. The 
hybrid (family I) was heterozygous for genes oon- 
trolli ing type and galactose fermentation. 
Four for the gene-pair oon- 
trolling resistance and sensitivity to copper, as well 
as for genes E mating-type, fermentation of 
galactose, sucrose melibiose, and synthesis of 
proline, isoleucine, uracil and lysine, were analysed, 
The pedigree is shown in Fig. 1. No linkage between 
the gene-pair controlling sensitivity to copper and 
other genes was found. tion occurred 
D eA ei de meus linia eect tes 
one ascus in family III which uoed three £s0- 
leucine-independent and one t150leucine-dependent 
clone, and one ascus in family IV which produced 
three uracil-dependent and one urecil-independent 
olone. In all, a total of fifty-seven asci were analysed. 
In eight asci only three spores survived and the 
composition of the missing re was inferred. 
Hybrids homozygous for either sensitivity or 
reaistance produce only progeny which resemble their 
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an electrified barrier. This bar» 
may be only two inches high t 
makes little alteration to the : 
vironment while effectively preve 
ing the escape of the caterpille 
The main difficulty in making 
electrified barrier to contain sm 
insects lies in the need to have 
very narrow gap between the t 
conducting elementa. A sing 
electrified wire close to the 
is unsuitable, since any sli 
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can be avoided by placing tv 
conducting elements on a vertic 
wooden or metal frame. 
Aluminium foil, which is chee 
and easy to handle, is used for tl 
conducting elements. adire 
foil 2-2} in. wide is glued to thic 
brown paper. When dry it is o 
into two strips ; a guillotine is ber 
for this as ib ensures that the edg: 
of the foil and paper are flush wit 
-each other over their whole aa 
The two paper-backed stri 
then glued to a wider strip of 
paper so that one overlaps ih 
other by } in. The two strips ar 


CU-X CU” pee a æsa X CLi"ies78 a e« qa thus insulated from each other b 
70 G ew ge Mo OBL 9 9A one thickness of brown paper, bu 

| a3CUS (170 - 17163 3 asci (ma4s- 17169) provide a barrier 13 in. wide. Ths 

Cu cu Cu Cu Cu cu cu cu whole completed barrier is- ther 
glued to a wooden or metal framc 

The “Sera Te ee Gem which is embedded in the soil om 


An Electrified Barrier for Caterpillars 
PrLANT-FHWNDING oeterpilars are often diffioulb to 
rear in the laboratory ing to their wandering 
habite. Oages which will contain the caterpillars, 
particularly in the young stages, must be of such 
fine mesh that the whole environment is altered and 
becomes unsuitable for both plant and insect. The 
wandering propensities of tis insets ‘aro often 
accentuated by the unsuitable conditions. These 
“difficulties have been overcome, in the case of the 
cutworm Persectanta aversa, by the development of. 


CE fi eae 


; DEI. inet d BU|ru. enoroes. marose. 


“fled elements would 


the rearing container. The brown 
paper provides & gap small enough= 
to stop the smallest caterpillars, 
but with sufficient insulation for 
the low voltages used. 

ing to this narrow gap, high 
voltages cannot be It would be necessary 
to determine the minimum vojtage for each in- 
-dividual insect. For P. aversa, 6 V. is the lowest 
voltage which will stop the insects without killing 
them. The barriers in use ‘at the moment carry 
12 V. ao. obtained by the use of & radio trans- 
former. Direct current is leas satisfactory, for 
although it will stop the caterpillars theré is a 
tendency for many to stick across the two elements 
and be killed. 
A vertical barrier is preferable, for the caterpillars 
can recoil more easily after making contact. Many 
of them drop straight back to the On a 
horizontal barrier they are more like 
by their inability to recoil quickly. 
In addition to ite use for preventing the eacapo of 
oaterpillara, this barrier might be used $o prevent 
them entering a control plot. In this case the electri- 
to be placed on the outside 


of the frame. 

This t has not yet been tried with other 
insects. This will be done , and & full de- 
scription, with methods of testing the barrier, 
will be pub later. 

K. M. Dour 

- Entomology Department, 

Canterbury ioultural College, 2 
New Zealand. 
June 18. 
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XPOSITION by the spoken or the written word 
is a skill which is not easily acquired; and 
ging from the adverse comments made on the 
Forts of scientiflo men for many years past, they 
pve been particularly unfortunate in this fleld. Yet 
little reflexion will show that they are not alone in 
ding difficulty in conveying to others, even those 
similar interests, their thoughts and views. So far 
B writing is concerned, the acknowledged masters 
end a life-time practising their art. Such skill, 
artly & natural gift and partly acquired, is given to 
pw; but that is no reason why others should not 
ive to set down their thoughts in clear and pleasing 


Boientiflo men have & double task: they have to 
o6 o their work to laymen and also to other 
cientista—sometimes those working in very different 
elds. Yet this task is not really a double one; there 
B fundamentally only a difference of emphasis. The 
ame qualities of clarity, simplicity and accuracy are 
of major importance. 

In an article on p. 851 of this issue of Nature, Dr. 
ohn R. Baker takes scientific men to task specifically 
‘or the way in which their papers are written and are 
jreeenied. Thus he is narrowing down the general 
ssue, though it could be expected that any improve- 
nent in this particular respect would quickly have 

»eneflainl effecta elsewhere. It is, of course, by no 
noans a novelty to complain that many acientific 
nen write in an uncouth and slovenly style; that 
xmplaint has been a common topic of discussion by 
lirectors of research for many years. It was indeed 
x factor in the discussions at the older universities a 
‘ew years ago on the desirability of retaining at least 
yne of the ancient languages in the entrance require- 
nents. The argument was that, quite apart from 
wy possible usefulness of the fleeting acquaintance 
vith the claasios and ancient history thus acquired, 
here was considerable value in the discipline of 
z&nslation and the knowledge of the meaning of 
words and their roots which were acquired. Whether 
or not & limited knowledge of Latin and Greek is 
»enefloial from this point of view, it is worth noting 
ihat the university members of the Committee of 
Vice-Chancellora and Principals in the recent report 
ən university entrance requirements still commented 
om the inadequate command of English shown by 
nany of those seeking to enter a university. This 
pic was also mentioned by Dr. R. P. Linstead in 
iig recent inaugural addrees as rector of the Imperial 
Dollege of Science and Technology. ` 

Botne specific points are, however, made by Dr. 
Baker which merit immediate consideration. After 
mentionjng grammatical errors, he turns to what he 
»erms ‘‘grandiloquence’’. Here, in passing, attention 
nay be directed to the letter by Prof. H. N. Barber 
n Nature of October 15, p. 750, which surely needs 
io comment. It will, of course, be agreed that where 
sertain terms or phrases have a specific technical 
neaning, they must be used. Even so, it is not a bad 
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thing to consider from time to time whether their 
continual use in the course of perhaps a single para- 
graph, however justiflable on the grounds of accuracy, 
does not lay the writer open to the charge’ of using 
technical jargon. It is clearly a point on which 4 
certain amount of thinking is necessary. 

On the question of the use of a German oon- 
struction for the sequence of adjectives and nouns, 
Dr. Baker is probably right in stating that the 
practice is growing. In some cases—and Dr. Baker 
quotes examplee—only the judicious use of the 
occassional hyphen can save a phrase from meaning 
the reverse of what is intended; the meaning may 
stall be obvious from the context, but it should not 
be necessary to have to go to the context in such 
short phrases. It is difficult to find any real justi- 
floation for the use of this style. To & limited extent 
it may give crispness to a statement and save the use 
of the word ‘of’; but ita general adoption seems 
dangerous and unnecessary. Dr. Baker’s examples 
could readily be multzplied, and point to the growth 
of a new style in scientific writing which has nothing 
to commend it. 

Pasing now beyond Dr. Baker’s article, reference 
may be made to another tendency—perhape it is only 
a mannerigm—which has been noticed in recent 
years, namely, an unusual use of some common verbe. 
Thus an author may write that he “reacted zinc with 
hydrochloric acid”, or he “combusted” something, or 
that “a metal distorts upon cooling", or that “a wave 
propagates in a straight line”. Such phrases are 
frequently seen in communications submitted to 
Nature, from Great Britain as well as elsewhere, and 
sometimes it is difficult to be sure whether or not & 
new technical meaning is being given to a hitherto 
common word. Unless some particular quality is 
intended by the use of common words in this way, 
it would seam that an unnecessary grammatical 
change is being introduced. The English language, 
in spite of its lack of inflexions, is wonderfully fluid 
and surely does not need to be subjected to such 
twists in order to accommodate new terms or to 
re-oxpreas old ones. 

Another problem which 18 causing increasing oon- 
oern—to printers as well as to editors—is the frequent 
and indiscriminate use of abbreviations in the form 
of a single capital letter, or a group of capitals, to 
represent the name of a substance, or perhaps even 
an adjective or adverb. The printer is concerned 
because a page of text sprinkled with capital letters 
is not pleasing in appearance; and, like other 
craftamen, he feels that his efforts are being frus- 
trated. It may be argued that this is of no concern to 
the scientist ; but surely his work 18 worthy of good 
presentation, and there is satisfaction and even 
advantage in recording the results of research in an 
elegant style. 

So far as the use of abbreviations themselves is 
concerned, the subject was discussed some time ago 
in these columns. As waa pointed out then, a little 
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consideration will show that abbreviationa can often 
be replaced by pronouns without Joes of olarity or 
accuracy. No one writing for the general reader 
would willmgly use the same noun several times in 
a single sentence ; yet when abbreviations or symbols 
are adopted, there seems to be no hesitation in 
repeating them—often as many times as possible. 
Biochemists are great offenders in this respect, and 
their excuse must be that many of the substances 
they use have nnwieldy names. Similarly, organic 
chemists are hampered by a cumbersome nomen- 
clature, which however admirable from the point of 
view of describing a substance, invites the use of 
abbreviations ; indeed, the mdustrial organic chemist 
has found it necessary to invent names ot use specific 
symbols like DDT for the sake of the users of his 
producte. But a sense of proportion must be main- 
tained in devising and using specialized terme; thus 
ib seems pomtlesa to write p-CIHgBA for p-chloro- 
merourobenzoete, and positively dangerous to use H 
for histidine. The habit—for it is little elae—of 
introducing abbreviations is now spreading through 
Dd. crt M DRE and to mathematics ; 
indeed, to all sciences. Thus E has been used 
for ‘enzyme’, with the derived symbols ES for 
‘enxyme substrate’ and ESI for enxyme substrate 
inhibitor, and M.O. for molecular orbital; and what 
is the physicist to think when he finds a plentiful 
sprinkling of the term MIT on & page, only to find 
on' careful reading that it is an abbreviation fdr 
monoiodotyroeine and not the Massachusetts In- 
stitute of Technology ? Then,.again, can the use of 
ARG for autoradiograph be justified ? Mathematical 
signs occasionally appear in a line of text, especially 
the sign for ‘is equal to’. These examples are taken 
from mannscripta submitted to Nature, and many 
others might readily be quoted. 

It may be claimed that, if an author writes out 
the name or term, followed by his chosen abbrevia- 
tion, on the first occasion of ita use, or molndes a list 
of the abbreviations he proposes to use, then he is 
justifled in employing his abbreviations throughout 
the remainder of that particular piece of writing. 
` But is every scientifico communication to have ita 
own glossary ? Oonsider the confusion—and addi- 
tional space required—which would occur in a journal 
such as Nature, in which two dozen or so specialized 
communications appear every week. The fact 1s that 
these abbreviations are, in the main, laboratory and 
notebook shorthand, or even slang, very valuable in 
their proper place, but nevertheless & new language, 
which at present does not seeni suited for the oon- 
sidered ‘statement offered for discussion and appraise- 
ment by other workers. 

The use of abbreviations, especially mitial letters, 
is now becoming so fashionable among scientists 
that one suspects authors sometime go oub of their 
way to use them; for example, SV for seminal 
vesicle. With the increased sliding growth among 
the various disciplines of science, resulting in such 
departments of research as biochemistry and bio- 
physics, this fashion may, if not checked, defeat its 
own ends and produce a veritable ‘Tower of Babel’. 
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A further problem, which may not occur to mod 
writers, has to be faced in the preparation of s 
index. Abbreviations or initials sometimes occu 
alphabetically in quite a different position from tha 
which would be occupied by a full term, thus causm 


intention of setting himeelf up as a stylist; and ii 
taking up various points he makes, and adding others 
we must make a' similar disclaimer. Much of wha 
has been said is clearly a matter of opinion, an 
those holding strong views are unlikely to be oon 
verted. Nevertheless, the mode of presenting scientifi 
resulta has been criticized over a long period of years 
and it behoves scientists to give the matter caret 
attention and to consider whether they can, by din 
of & little more care and thought, free themselves 
the charge of talking and writing jargon. In 
present age, the promotion and exposition of resea 
can be almost as important as the work iteelf. 


SCIENCE AND THE HUMANITIES 


Sdence and the Human Imagination 
Aspects of the History and Logio of Physical Science. 
By Dr. Mary B. Hesse. Pp. 171. (London: Studen 
Ohristian Movement Press, Ltd, 1054.) 12s. 6d. net 
is surely one of the most signifloant features of our 
generation that not only aro wa contemporary 
with a flood of new scientific which 
sreedy changed tho partam of our physi life, and 
is rapidly changing pattern of our thinking, but 
we are also very conscious of the need to understand 
this strange new activity, called science’and to assess 


movements of the human spirit. This little boo book by 
Di Mas Ha. had i ATE 
University of Leeds, is an attempt to answer the 
questions: What is science ? Is it something fixed 
and determinate, or is it variable and respansive to 
the thought-forme of ita day ? What right have we 
to say that science is &,true account of the natural 
order ? And how is the scientific method related to 
art and religion ? 

Dr. Hesse deals with these questions in two stages. 
First she describes the changing models of science, 
and shows how the tumultuous flow of new dis- 
coveries in from the electron in 1897 to the 
new quantum theories of 1926, have made old modela 
no longer tenable, and forced us to see what ought 
indeed to have been recognized all the time, that our 
models and concepts are, after all, only models and 
concepts the suitability of which to represent the 
inaccessible ‘things-in-themeelves’ must be judged 
by each fey mu cpu Det ne ee Mos 
at the time; they oan never be final, and they 
always involve imagination and intuition. One ol 
the most valuable sections of this part of the book is 
where the author urges a return to the old school. 
men's way of argument ‘by analogy’, 
our more conventional recognition of i end 


difference. Te ey aioe, lee a 
an act of response to to our environment wider and 
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re generous than that whioh men of science have 
moetimes claimed, and at the same time it joins 
xm with the artist and the poet. 
Mn the second half of the book, Dr. Hesse deals 
4 the status of acientiflo theory. She is much 
racted to the operational view, according to which 
that we may rightly ask or expect of science is an 
8wer to the question: What will happen to this if 
lo that ? Al explanations, or interpretations, are 
necessary, unprovable and probably meeninglees | 
ith this ın mind, she criticizes Eddington and Dirac 
mcause many of their concepts are not definable in 
«ms of direct measurement, and what they call 
xervables' are by no means always observable. 
«t the author admite that this will not do, for there 
an element of awareness in scientiflo work which 
akes us feel that we do indeed grapple with some- 
ing real, however inadequately it may be conveyed 
us in our current models. 
In some ways this is the weaker half of the book, 
ad it is hard not to feel that Dr. Hease is still a 
tle uncertam in her own mind. Thus, when 
e comes to the end of the book and asks about 
possible synthems of science and religion, all 
w can say is that "there is no satisfymg synthesis 
. this. side of the Kingdom of God"; and 
When she asks if any transcendental faith can be 
xepted with conviction in the modern world, she 
plies that the question must “remain unanswered. 
atıl ib comes spontaneously from the quality of hfe 
* the Christian community”. But surely the whole 
*tiviby of science is & silent witness to a transcand- 
rial faith—in & realty so exciting that it oom- 
wands our study, and so deeply other than us, 
aab wo never get beyond the world of model and 
yneept to represent it. I cannot myself escape the 
jonvietion that this part of the book would have 
een more convincing 1f more biology and leas physics 
ere incorporated in it, and if more questions had 
een asked about man-the-scientust as well as those 
bout the nature of scientific studies. But this is & 
wry readable book, and a stimulating one, which 
artainly carries the argument further than some of 
20e other fairly recent popular expoertions of science 
ave done. We can even excuse a few scientific 
a&ccuraoies in face of the extreme honesty of the 
‘hole approach, and the recognition that science, art 
ad religion have each ther part to play in the 
atisfactions of human living. C. A. COULSON 


RECEPTORS AND SENSORY 
PERCEPTION 


leceptors and Sensory Perception 

L Discussion of Aims, Means, and Results of Electro- 
ihysiological Research into the Process of Reception. 
Mrs. Hepsa Ely Silliman Memorial Lectures.) By 
Dr. Ragnar Granit. Pp. xii+369. (New Haven, 
Jonn.: Yale University Press; London: Oxford 
Jniversity Preas, 1955.) 5 dollars ; 405. ned. 


N indolent reviewer might claim that there ıs 

really no need for him to do more than direct 
wttention to the full title of this book. It is about 
‘Receptors and Sensory Perception”, and ib is the 
iubatanoe of the Silliman Lectures which Prof. 
Ragnar Granit gave at Yale in 1954. It is therefore 
in up-to-date presentation of one of the growing- 
»oints of neurophysiology, composed for a scientific, 
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but not necessarily biological, audience by one who 
is an acknowledged expert in the field he has to cover. 

Scientists ought not to need reminding of the 
quality of Silman Lectures or of the debt which we 
all owe to the Silliman Foundation. It has induced 
a long list of the foremost investigators to emerge 
from their laboratories to put on record the general 
theme of their work. Some of the earlier books in 
the series, like those by J. J. Thomson and Ruther- 
ford, are now out of print; but most of them have 
been milestones. Some have been reprinted and have 
loss none of ther impact, like Sherrington’s 
"Integrative Action of the Nervous System" ; but 
there can be very few of them which have not 
greatly influenced the progreas of scientiflo work in 
the twentieth oentury. 

Ragnar Granit's own contributions fo the physio- 
logy of vision have been & constant inspiration for 
many years, and he has already brought them 
together in 1947 in his book on the retina. Here, 
however, they can be seen in lees detail but in better 
perspective against the general background of sensory 
physiology. In the earlier chapters, for example, he 
gives an excellent account both of the older work on 
the discharge of impulgee from sensory end organs 
and of the recent developments in the study of 
cutaneous receptors and the function of different 
kinds of receptor structure and peripheral nerve 
fibre. Zotterman’s recent work on thermoreceptors 
is well described, and, if we are still left in doubt 
about the nervous mechaniam of pain, it is not 
Granit'a fault that the evidence is still mcomplete. 

The chapters on the nervous, organization of the 
retina will naturally be read with the greatest atten- 
tion by all who are concerned with the problem of 
colour vision, and they will find a clear statement 
and defence of Granit's dommator—modulator theory. 
For the general physiologist, however, the concluding 
chapters on the muscle receptors are perhaps the 
most interesting, for here we can see how even the 
most straightforward kmd of receptor is subject to a 
constant adjustment by the central nervous system 
to make it provide the right land of information. 

In fact, it 18 not praising Gramt’s book too highly 
to say that it is a worthy contribution to the series 


of Silliman Lectures. ADRIAN 
INTERNATIONAL _ 
CO-ORDINATION OF GALACTIC 
RESEARCH 


Co-ordination of Galactic Research 
Edited by A. Blaauw. (International Astronomical 
Union Symposium No. 1, held at Gronmgen, 22-27 
June, 1953.) Pp. viiit+59. (Cambridge: At the 
University Pres, 1055.) 7s. Od. net. 


ESEARCH. into the nature of the stellar system 
in which we live has always formed a very 
corsiderable part of astronomy ; but during the past 
ten years notable advances arising from a number of. 
new techniques and ideas have greatly stimulated 
interest in this fleld. Among the new ‘techniques 
radio astronomy has had resounding success, especially 
in dealing with interstellar matter, and is still pro- 
ducing a great flow of rmportant new results. It is 
true that many of the radio obeervations have as yet 
no clear interpretation, but we believe that we now 
have the tools to map the spirals of the Milky Way, 
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and to gain insight into the dynamical structure 
of the whole system. Simultaneously, the “older 


foie dea eg tape been. strengthened by the use 
Schmidt telescopes, especially with narrow-pass 
filters or objective prisms, bringing us a wealth of new 
date relating to both stars and interstellar material. 
Equally important improvements in other practical 
techniques, for example, in photoelectric photometry, 
are also playing a great part in galactic research. 
There has in addition been & ferment of new theore- 
tical ideas. Baade’s suggestion that there are two 
distinct stellar populations in the Milky Way is 
growing into & more general concept of families of 
stars having as much as a thousand-fold range in 
life-times and reaching & corresponding variety of 
stages in evolution, whether viewed as individual 
producers of energy from nuclear sources or as par- 
ticles in the general dynamics of the galaxy. That 
graveyard of stellar evolution theories, the Hertz- 
sprung—Ruesell diagram, has now assumed greater 
significance and greater ity than ever before. 
Undismayed by the revelation of these and otber 
complications, theorists are preasing on with their 
studies of stellar interiors, attempting to compute the 
evolutio changes to be expected in stars as & 
result of the burning of hydrogen or other nuclear fuels. 
Concurrently with rapid advances in our knowledge 
of the Milky Way system and of similar nearby 
systems such as the Andromeda spiral nebula M81, 


- < -there has been a proliferation of new problems urgently 


needing investigation. But there has been little 
inarehse-in the avaiable labour force to deal with 
these; indeed, an insatiable demand for young 
soientists from other subjects has made it increasingly 
difficult to maintain the ly of competent astron- 
omers even at its present level. Ina situation 
of too many problems and too few astronomers, one 
method is to restrict attention to the more outstanding 
problems and to proceed as far as possible by a 
careful, but very limited, sampling of the sky. One 
of the chief purposes of the conference reported in 
this volume was to discuss ways by which this could 
be done. 

The conference was organized by a sub-committee 
of the International Astronomical Union’s Commission 
on Stellar Statistics and was largely inspired by 
Prof. J. H. Oort, himself ons of the leading authorities 
on galactic research. The report gives a very useful 
summery of work in progress at the date of the 


meeting, June 1953, and many suggestions for the more- 


urgent programmes of further research. It confines 
iteelf for the most parb to the standard techniques of 
optical astronomy, studies of variable stars, photo- 
metric measurements of various kinda, 
classification, proper motions, radial velocities, eto. 
This is one of the first.astronomical books in which 
ned cgi ‘man-hours’ occurs, in my opinion a4 


Meurs anle Obeervational astronomy is 
enormous numbers of objects 


sucre rn and the slowness with which the 
information can be collected. A great deal of the 
work now waiting to be done might quite well have 


` been started thirty years ago, and the need was 


doubtleas in already understood then. The 
chief reason w. y 60: much bas aot yet Deen DEPTI 
begun is the same reason why the Carte du Oi 

never been finished : there is a lack of man-power 
for routine work which requires and 
precision above the o , but can sometimes be 
tedious and ‘dull, which gives results of eesential 
importance but nevertheless brings little thanks or 
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recognition from the scientiflo community. Looki» 
at twentieth-century astronomical history, o» 
wonders how many of the programmes suggested 
this report will be completed in thirty years time. 

The widespread use of automatic machinery 
industry and its appearance in other flelds of sùbientijm 
research have turned the thoughts of some astronome 
to ita application to routine astronomical 
In ciple, this seems quite possible ; QOEM 
engineer knows, there is a very long step from designit 
a machine in principle to bringing it into suoceeaf: 
and reliable operation. Not all astronomical pr 
grammes could be attacked in this way, and eve 
successful would have serious limitation: 
but we may be forced to a choice between an adequai 
volume of machine-made reealts or next to no resul 
at all. The conference, however, appears to hav 
stuck to well-esteblished methods and to have give 
little thought to such developments. 

I must confess to some pesimism with regard t 
our ability to finish urgent tasks in galactic reeearc 
by existing methods, but nevertheless can strong 
recommend this volume to anyone seriously intereste 
in Milky Way problems. It should be compulsor 
reading for British optical astronomers, the gree 
majority of whom have in recent years tended to lor 
touch with this important branch of their subjec’ 
despite the notable achievements of their rad» 
colleagues. R. O. RapmMan 
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MATHEMATICAL TABLES OF THE 
NATIONAL BUREAU OF 
STANDARDS, WASHINGTON 


United States Department of Commerce : Nations 
Bureau of Standards 

Tables of Functions and of Zeros of Functions 

Oollected Short Tables of the National Bureau o 

Standards Com tion Laboratory. (Applied Mathe 

matics Beriee—No. 37.) Pp.x+211; 2.25 dollars. 


Table of Salvo Kill Probabilities, for Square Targete 
applied Mathematics Series—No. 44.) Pp. ix+33 
30 odnta 


Tables of the Error Function and Ita Derivative 


(Applied Mathematics Series—No. 41.) Pp. xi4-802 
3.25 dollars. 

ashington, D.C Government Printing Office 
1954.) 


HE first of these three volymes brings togethe 
eighteen short tables of functions and of zeros o 
functions, most of which have appeared before i 
various periodicals, three only being new publications 
Among others, ib contains the integrals of the tw 
Bessel functions of zero order over ranges from 0 t 


8°50 ; rese aae festo a 10 and ^ fron 


0 to 20 through in ; Btruve functions ; Fourie 
coefficients up to o er 100 of powers of z up to œ" 
sines and cosines for radian arguments between 10 
and 1,000; and z*'/n! for v up to 10 and n up to 40 n 
integers. "As regards the tables of zeros, there an 
included those of the Legendre polyn of orde 
1-10, the first fifteen Laguerre polynomi Boese 
fanctaons of simple fractional orders, and thei 
derivatives, and the first ten complex zeros of sin s —£ 
Explanatory formule and bibliographical reference 
are given in all cases. 
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The second volume, ‘Table of Salvo Kill Probabili- 
es for Square Targets”, contains thirty-three pages 
evoted entirely to the tabulation of a single prob- 
bility function defined as a double exponential 
<ategral extended over a square. It is considered as 
function of flve independent parameters, each of 
‘hich has several representative selected values, the 
mst bemg the number of missiles released in salvo up 
> a maximum of two hundred, and the others bei 
onoerned with the dispersion and the assumed | 
robebility of a single missile. The significance of 
Wheee parameters is explained in detail m the 
«troduction. 
The third work, ‘Tables of the Error Function and 
ta Derivative", is of considerable extent and first 
peared in 1941 under the title of Mathematical 
Ebie 8. Apart from a short subsidiary section, it is 
«otirely concerned with the tabulation of the norm- 
lized error-funotion ` - 


9 rs 
e] exp( —a*)da 
«nd its derivative 7 exp( —2!). 


All the entries are to fifteen decimal places, and the 
anges of w are 0 to 1 at intervals of 0-0001, 1 to 5-6 
mt intervals of 0-001, and a few subsequent values 
setween 5-6 and 6. In the last the differences 
xetween the two functions and 1 and 0, respectively, 
we of course extremely small, affecting only the 
'ourteenth and fifteenth decimal places. the short 


supplementary table (previously mentioned), these ' 


lifferences are given to eight significant figures for œ 
oetween 4 and 10 at 0-01 mtervals with their appro- 
iate inverse powers of 10, the last of which is 10-4. 
even pages of mtroduction inalude details of the 
methods used in computing and checking the tables 
and a bibliography. J. H. Paaroa 


PHYSIOLOGY IN COLD CLIMATES 


Man In a Cold Environment 

Physiological and Pathological Effecta of pee 
to Low Temperatures. (Monographs of the Physiol- 
ogical Booiety—No. 2.) By Prof. Alan O. Burton 
and Prof. Otto G. Edholm. . xiv 4-278. (London : 
Edward Arnold (Publishers), Ltd., 1955.) 80s. nef. 


Re book on the ‘Physiological and Pathological 
Effects of Exposure to Low Temperatures’’ has 
been written under the joint authorship of a bio- 
physicist and a physiologist, and is the second of a 
series of monographs of the Physiological Society. 
The suthors are to be congratula on making 
readily available for the first time information 

derived from research carried out for the Armed 
Services. During and just after the Second World 
War a very considerable amount of literature acoumu- 
lated, which the authors hab examined and presented 
in & very readable form, together with the oon- 
clumons which they have drawn with great care and 
restraint from the varying pointe of view. ‘There 
are both author and subject mdexes, and at the 
end of each chapter very full references are given. 
The text is admirably illustrated with charts and 


diagrams. The first part of the m deals 
with the physical laws governing the in of 
heat between man and his environment. Towards 


the end of this section the authors make the important 
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point that “In almost every case of the general 
problem of enabling men to survive and function 
efficiently in adverse environments as at high altitude, 
the answer to the problem proved to be in the fleld 
of engmeering, than in modifying human 
phymology" ; , "the I ing answer is 
nos perfected without the fundamental knowledge of 
the underlying physiology”. 

The next three chapters discuss the msulation 
afforded by the air, the clothing and the tiasnes of 
the body. Man has been able to extend his sphere 
of activity both in hot and in oold clmnates by the 
use of clothes ; but as yet no really satisfactory means 
of protecting the face has proved practical, and the 
exposed regions of the body play an important part 
in determming the ‘tolerance time’ of a particular 
clothing assembly. The chapter on the estimation 
of the thermal demand out the variables other 
than temperature that can affect the heat loss of the 
human body, and a ‘unitary estimate’ of these varying 
factors such as wind chill, corrected effective tem- 
perature, solar radiation, and radiation increment, 
can be introduced as a correction factor to tho : 
environmental temperature, and an estimate of 
the clothing requirements obtained from a single 
parameter. The chapter on tho possibjlities of 
maintaining a thermal steady state in the cold deals 
aleo with comperative physiology, and it is pointed 
our that “A survey of what methods of compensation 
are actually used by animals in cold environments is 
most useful, since it permite us to explore the poesi- 
bilities of further exploitation of methods of com- 
pensation, which have not been fully utilized by 
animals". 

Shivering is discussed under the heading of tho 
metabolic response to cold: Recent work has shown 
that there is an increased ‘thermal muscular tone’ 
prior to the onset of shivering; but the question of 
extramuscular metabolic mcrements in mse to 
cold is still open, as a groat deal of evidence both for 
and against this increment has been produced. 
There is an increased voluntary dietary intake in 
response to cold; but so far no simple explanation of 
this response has been found to be tenable. Aoclima- 
tization to cold is considered under general bodily 
changes and local changes. There is some evidence 
against acclimatization to cold, and it would seem 
that any acclimatization sustained is only of short 
duration when compared with that in response to 
chronic exposure to heat. j 

H ia, both chronic and acute, is discussed, 
and the consensus of opinion as regards the treatment 
of these conditions is that: rapid rewarming should 
be carried cat in cases of acute hypothermia, and 
rapid rewarming with correction of the body fluid 
APEA and administration of glucose for cases of 
chronic h; ermis ; moderate ing is to be 

The various pathological changes taking 
place in response to local gold injury are discussed, 
and it is considered that “there is a great need for 
mare detailed studies in this fleld which profitably 
could include more precise definition of the conditions 
necessary to oe mild injury". d 

The last pter of the monograph very a - 
priately deals with problems for future rocan und 
must act as a stimulus to those who are apt to think 
that this branch of climatic physiology lies dormant 
except in times of national emergency. The mono- 
graph is a valuable storehouse of mformation and 

\ahould be read by everyone who is interested in 
the physiology of cold climates. J. R. Brown 
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Michael Faraday 

Man of Simplicity. By Prof. James Kendall. 
196+-4 plates. (London: Faber and Faber, L 
1955.) 12». 6d. net. 


HERE is no resisting Prof. James Kendall He 
begins at & disadvantage, for one picks up his 
book with the thought that this is another small 
book about Faraday, of which there are already 
rather too many. Then it is a little disconcerting to 
meet in the early & sentence such as this: 
‘Humphry invited Michael to come to the Royal 
Institution for an interview”. ite the author's 
apology, this familiar mode of ad of the two 
principal characters seems unnecessary, and it assorta 
rather oddly in passages where third persons, for 
example Wollaston, are accorded the more formal 
surname. There is, also, to one reader at least, some 
over-emphasis on the ‘simplicity’ of Faraday’s nature. 
Simplicity and mgenuousness had their place in a 
complex character; but to streas them unduly is to 
give a falso impression of the man as a whole. 
Personal prejudices on points of this kind are, 
' however, forgotten after a few chapters, and the 
reader finds himself swept along on the tide of Prof. 
Kendall’s enthusiasm. The treatment of Faraday’s 
scientifla work does not pretend to be very full or 
comprehensive; but the story of his life ia admirably 
and sympathetically told, the significance of’ the 
_ principal researches is brought out in the narrative, 
and the result ia a very readable book. It ia, moident- 
ally, to anyone who has heard Prof. Kendall lecture 
on the subject, a delightful reminder of the lecturer. 


Atoms In the Family 
My Lıfe with Enrico Fermi—Designer of the First 
Atomio Pile. By Laura Fermi. Pp. 284 + 15 plates. (Lon- 
don: George Allen and Unwin, Ltd., 1955.) 18s. net. 
could wish that every great scientist had a 
wife with such literary skill and sense of humour 
as Mrs. Laura Fermi. Her book is much more than 
. Just a biography of her famous husband, the late 
Enrico Fermi, cu ey ee ee 

in it. It gives snatches from his childhood an 

his life as a student and young professor, unpre- 
tentiously written against a background of the 
Italian scene and the rising of Fascism. From there 
the narrative moves to the United States and those— 
for her—most puzzling yeara 1939—45 in which Fermi, 
- though still technically an enemy alien, moved about 
between New York, Ohicago and Los Alamos on 
mysterious errands. Only when the atom bomb had 
blasted the vei of secrecy did Mrs. Fermi -and the 
other wives of scientists find out that the first atomic 
pue had come into operation three years previonsly, 
and that Fermi had been one of the minds in 
that stupendous enterprise which resulted in Hiro- 

shims and Nagasaki. 

But Mrs. Fermi keeps an admirable balance 
between the great events around which her life had’ 
to shape itself and the small everyday things of which 
that life consisted. She is a good observer of people, 
and her pen-portraita are admirable. Many of the 
pee do 
for me through her shrewd observations. Nor 
that shrewdness desert her when it comes to describing 
her own husband. He lives in these as his 
friends knew him—admirable but not faultless, and 
likeable even in his faulte. 

Naturally, the book should not be considered as 
material for the historian, but practically all the 
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scientific facts she quotes are correct (and, by tb» 
way, admirably presented for the non-aciantist), ar 

I have found only a few minute and quite irreleva 
inaccuracies in the events she writes about. This 
a human, engaging and entertaining book, written i 
8 time when Fermi was still in good health, befo» 
the illbes which caused his untimely death soo 
afterwards. O. R. Freon 


The Botany of Cook’s Voyages and Its Unexpecte 
Significance In Relation to Anthropology, Bic 
geography and History 
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By Prof. Drew Merrill. (Chronica Botanic 
Vol 14, Number 5/6.) Pp. iv+161—-884+plate 
80-02. (Waltham, Mass.: The Chronica Botanic 


Co.; London: Wm. Dawson and Sons, Ltd., 1954 
4.75 dollars (cloth). 
ID MERRILL is a systematist and plant gec 
grapher of great seniority. In this curiou 
and uneven book he examines the herbaria collecte 
on Oaptain Oook's first and second voyages. Hi 
main purpose is to decide to what extent there wa 
a diffusion of crop planta, weeds and cultures acroe 
the Paoiflo Ocean between America and Asia befor 
Magellan’s voyage in 1520. This is a problem whic 
has for a long time interested scholars, and it ha 


discuasion of the botanical evidence for and agains: 
the early blending of American and Polynesie» 
cultures. But such a discussion would need to b 
objective, urbane, and free from prejudices anc 
polemics and innuendoes about the campetence o. 
other workers in the feld. Dr. Merril's book fulfil: 
none of these ts. One must only regres 
that in this book Dr. Merrill’s knowledge and experi 
ence have been deployed m & manner which does not 
enlist the confidence of the reader nor illummate the 


subject. E. Asser 
Optics 
By Arnold Sommerfeld. on Theoretical 


Physics, Volume 4.) Translated by Otto Laporte and 
Peter A. Moldauer. Pp. xiii4-888. (New York: 
Academic Presa, Inc.; London: Academio Books, 
Ltd., 1954.) 0.80 dollars. 
(e ee e 
Sommerfeld’s lectures on theoretical physics is a 
say mls addition to the iterare: In Sommer: 
feld'a course of lectures, theoretical optica formed an 
important section which does not correspond to any 
definite course in most Britiah universities. In 
Britam the material, in 80 far as it is treated, would 
ee eee 
sear general, which would not allow time for 
treatment of many optical problems, -or in a 
course on physical optics, which usually includes leas 
of the ma ical theory. This text by one of the 
masters in the matheMatical treatment of wave 
problems will nevertheless be valuable for use with 
courses of both kinds and of great help to those who 
want to take optics further than the normal under- 
graduate teaching permits. 
dun Wis odor calcd AAS hus <P audit 
mathematioal techniques is presented and applied 
without losing sight of the physical ideas i 
them, or of the fact that one is dealing with know- 
ledge which, in the last resort, is derived from 
experiment. R. E. Pamas 
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ENGLISH STYLE IN SCIENTIFIC PAPERS 


By Dr. JOHN R, BAKER 


Department of Zoology, Oxford l 


ANY soientifio papers published in Creat 

Britain are written in a style quite different 
tom that adopted by good English authors. There 
Tala be np disuiyiniegs. im Ghats if van, Dubrcved 
version of our language had been invented for 
cientiflo This, however, is not so. For 
larity one must turn to non-scientific 
thors. One hesitates to direct attention to this 
ubject lest one be accused of setting oneself as 
stylist. There is nó such intention here. “Te is 
oroposeed merely to suggest a few ways in which 
cientiflo papers could be made simpler, clearer, and 
nore pleasant to read. 

To prevent any misunderstanding, it must be 
emarked at the outset that ib is no part of my 
yarpose to try to oppose the use of necessary scientific 
vords. On the contrary, the precise use af certain 
echnical terms, carefully defined and internationally 
mderstood, is an obvious necessity. We shall be 
soncerned here with the words that stand between 
she technical terms. 

If ane examines all those passages in scientifico 
oapers that are least in acoord with good English 
style, one finds that there are three main kinds of 
error, which ma, be described briefly as those of 
wrammar, iloquence and German construction. 

It would be absurd to treat the subject of grammar 
mt any length here, since good advice on this subject 
is 80 readily available. Grammatical errors in scientific 
papers sometimes make it impossible to be sure what 
sentence is intended to mean. In other cases the 
mistakes are troublesome only because they distract 
the reader's attention from the subject under dis- 
cussion. The words ending in -ing (especially using) 
are very frequently misused. One repeatedly finds 
such statements as this: Spica fg es anes 
under the microscope, after staining with carmine, it 
resembles a homogeneous hyaline tube’. Yet anyone 


who 18 intelligent: enough to carry out scientific , 


research at a can easily grasp 
that it is essential to know about the use of present 
participles and ds in fifteen minutes. 

The menace of grandiloquenoe seems to derive from 
the time when doctors used many Latin words; and 
indeed these errors are much more common in 
medical and biological than in chemical and physical 
writings. It is difficult to account for the fact that 
an Englishman will write ‘vids supra’ when he means 
‘see above’. It is noticeable that those who use 
Latin tags móet freely do not always know enough of 
that language to realize that the word ‘data’ is plural. 

Long words derived from Greek or Latin roots are 
often used for expressing very simple ideas. When a 
man wants to say that something is visible to the 
naked eye on merely opening the body-cavity, he 
tries to make it sound grand by saying, ‘this 
B henomenon oan be macroscopically observed upon 
parotomy’. Sometimes he uses short words, but 
chooses an elaborate way of expressing himeelf. 
Thus, if he wants to refer to a sheet of metal about 
1/100 in. thick, he says that it is ‘of thickness 
~ 10-* in.'. If his intention is to tell his readers that 
the longest of the six pairs of chromosomes in a cell 
is about three times as long as the shartest, he 
writes, ‘the maximum size range of the six pairs as 


ed bye pano TE o eee a 


the surface of the retina is spherical’, he substitutes 
eeu oE Ls Mb ee 
Instead of saying something is near tho nucleus, 
he says that it ‘occupies a juxte-nuclear position’. 

Genteeliam is allied to . People 
who think it polite to call a napkin a ‘serviette’ have 
their counterparts in science, who cannot soil their 
Hip wer or mash but must say ‘Brei’ 

example is ‘sacrificed’ for killed. 

Ald 4 gates is the delibeenio duo noi judi 

occasionally, but over and over again—of archaic 

wards instead of their exact equivalents in plain 
modern English (for example, ‘save’ for except). 

Vogue-words have their place in the vocabulary 
of the grandiloquent; but what may be called 
negative vogue-worda must also be men oned here— 
perfectly good words that for an i licable reason 
must not be used. Why must the ‘about’ never 
be used by the grandiloquent ? Why must they 
always say ‘oirca’, ‘oa.’, ‘c.’, ‘approximately’, 
‘around’, ‘of the order of’, and even ‘~’? What is 
the objection to ‘ te’? Why must ‘discrete’ 
invariably be substituted ? (A case can be made for 
the occasional use of ‘discrete’, when special emphasis 
on complete separation is necessary.) ‘After’ is 
another negative vogue-word. 

Grandiloquence and related foibles, however, are 
not the worst enemies of good Engliah. A still more 
serious and more insidious evil exista. 

In ordinary speech or writing it would never enter 
anyane’s head to say ‘a tea containing cup’; one 
would naturally say ‘a cup containing tea’. Yet m 
scientiflo journals one find (for example) ‘iron 
contaming globules’, when what is meant is ‘globules 
containing iron’. It is questionable whether the 
writers of such phrases have ever asked themselves 
why they adopt this construction, which is strange 
to our and does nothing to improve it. 
Why do they say ‘a hyaluronidase treated area’ when 
they mean an area treated with hyaluronidase ? 
Why place a complex adjectival phrase before the 
noun, and why omit the clarifying preposition ? 
Why say ‘non-formalin containing fixatives’ instead 
of flxatives not containing formalin? Why ‘eight 
micra thick sections’ when one means sections 8u 
thick ? Or why does a man who would never dream 
of saying ‘the Jones associated people’ write of ‘the 
nucleolus associated chromatin’ ? 

These, however, are relatively innocuous examples, 
oom: with many that disfigure our scientifico 
journals. ‘A methylene blue stained preparation of 
rabbit ear akin’ is bad enough, but not quite so bed 
ag 'DyiXscus red flight muscle sections’ or ‘the use of 
acidified (by H'NO,) or alkalized (by ammonia) 
solutions of silver’. Even these, however, are not 
the worst English that it is le to write, if one 
is determined to pile up words other than 
adjectives in front of the noun they qualify. The 
as aa reached by ‘adenosine triphosphate 

i actomyosin contraction’. (To spare the 
reader trouble, I may mention that this means the 
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contraction of actomyosin, activated by adenosine 
triphosphate.) These are words put together without 
the slightest b at clarity or any consideration 
for the reader. e phrase is worse than merely 
illiterate: ib is rude. 

This piling-up before a noun of words that are not 
adjectives, but are used adjectivally, is rather a new 
fashion in English scientific writing. It was seldom 
soon in Britain a quarter of a oentury ago. There 
can be scarcely any doubt about ita origin. That 
many American scientista are of German descent is 
obvious when one looks a£ lists of authors in journals 
published in the United States. The proccss of piling 
up adjectival phrases is familiar to everyone who 
knows the German language. Ib does not make for 
clarity. It comes naturally to a German to write 
‘die emzigen, durch unmittelbare Beobachtung sicher 
zu ermittelnden Stellen’ or ‘das von dem Objectiv- 
system in der der Lichtquelle rugeordneten Ebene 
entworfene Beugungsspeotrum'. 


does at least 
help us, through the inflection of the words, to follow 
our path through such passages as these. But when 
this kind of construction is forced artificially on our 
much leas inflected tongue, and the prepositions are 
omitted, all pretence of alarity is lost. 

The German—Américan style did not originate with 
men who had set themselves the high ideal of 
improving our language as a vehicle for scientific 
ideas. It was, on the contrary, the produot of child- 
hood, introduced by people whose parents had 

ken in sentences’ constructed in ther native, 
, way. It is strange indeed that an English- 

man or Soot, accustomed since infancy to a simple 

tax, with logical order of words, should copy a 

American imitation of English, just because 
he happens to be writing in a scientific journal. Our 
own language, as written by those who know and 
love it, can scarcely be surpassed for clarity, direot- 
ness and simplicity. : 

It is noticeable that seientiflo books published in 
the United States are often written in a style that is 
close to ordinary English (though the American 
people have their own special words, spellings and 
phrases). The difference in style between American 
:books on one hand and papers on the other 
that the publishers correct the style of writing where 
necessary, while the editors of journals do not. It 
must. be remarked that the German influence is 
altogether lacking from some American scientific 
papers, which are models of lucidity and good style. A 
paper by Michaelis? on the reaction of dyes with nucleic 
acids may be quoted as a particularly fine example. 
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How can the standard of English in scientif 
journals be improved ? One thinks at once of tl 
obvious works of reference—of Fowler’, Partridg: 
and Gowers. Quiller-Oouch’s lecture “On Jargon’ 
is packed with advice and horrid 
The teachers of ish in our schools could hell 
very much, if they were to study the errors made i 
scientific papers and base their instruction to scienc 
students on their findings. Style, however, is largel 
dependent on example. Good reading makes goo 
writing. One could almost imagine that some of th 
contributors to our scientiflo journals had never reas 
anything but German-American. Yet good example 
abound, in books of widely different scope. A trio æ 
diverse as Macaulay, P. G. Wodehouse and Si 
Winston Churchill have this*m common, that the} 
English is lucid. There is no dearth of good example 
to suit every taste. 

A strange fact that gives some basis for optimism 
is this. When an author has finished the scientifi 
part of his paper, he often addresses a note of genera 
information to the reader. At this point he sadden! 
discloses for the first time that he can write English 
for his ideas are clearly expreased. If one wished to 
tranalate what he now says into the style adopted im 
the rest of the paper, one would have to write some- 
thing like this: ‘Some related interest possessing 
observations by the present writer ei al. will be the 
subject of oa. 10**"2° discrete communications’. The 
fact that he does not write like that shows that 
he need not have done so in the body of the 


paper. 
Quo lisi were The best English writers 
occasionally use some of the strange constructions 
mentioned in this article, often to produce a special 
effect for a particular occasion. They do so, how- 
ever, only at long intervals. The greater part of their 
writing is so smooth and fluent that the reader forgets 
that he is reading and knows only that he is absorb- 
ing ideas. . . BENE -| 


Note. With the exception of the passage in inverted 
commas ‘in the last paragraph but one, all the 
examples given in this article are genuine : none was 
invented by myself or modified to suit my purpose. 
I am mdebted to Prof. A. O. Hardy for a careful 
criticiam of the first draft of this article. 

1 Michaels, L., Coid Spring Herb. Symp. Quant. Biol., 18, 131 (1047). 
"Fowler, H. W., “A Dictionary of Modern English Usage" (Olarendon 

Pit, M. "Uses and Guide to Good Hnglah' 
, al DA i 

(Hamish Hamilton, London, 1018). 

‘ Gowers, B., “ABO of Plain Words” (ILM. Stationery Office, London, 
* Quffler-Con A., “On the Art of Writing” (Cambridge University 
Pree tank : 





IMMUNITY AND DEVELOPMENT 


"YMMUNITY and Development" was the subject 
of a session o i by Section D (Zoology) of 
the British Association at the Bristol meeting. The 


section opened with an address from the president of ` 


Section D, Prof. F. W. R. Brambell; an account of 
this address has already appeared in Nature. In the 
four papers which followed, two principal themes 
were developed. The application of immunological 
techniques in embryology has led to new findings 
co ing the differentiation of various organs and 
fice Wiese ings, and the way in which they 
can be fitted into ical embryology, were disg- 


cussed. The development within the embryo of the 
immune response itself was also discussed. 
Embryological investigations by means of gero- 
logical techniques were reviewed in a paper by Mra. 
R. M. Clayton, entitled ‘Differentiation and the 
Development of Tissue Specificity”. Pre tions of 
ee ee ted into a 
suitable mammal or bird, where their protein or 
polysaccharide components act as antigens, eliciti 
the ion of antibodies. An antibody prod 
in this way may then be used as a highly i 
reagent in tests to distinguish or locate the corre- 
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onding antigen. Tests have been devised in which 
mo untreated antibody is loyed in vivo Or in 

uro; or the antibody may be ed with a radio- 
otive tracer or fluorescent dye so that ite location 
an be observed. The resulte of such testa indicate 
nat adult o are composed of a complex 
«osaic of antigens, with different but overlapping 
<atterns of antigens characterizing each organ. 

Immunological analysis has been applied to the de- 
elopment of a variety of species, namely, the mouse, 
Whick, newt, frog, sea urchin and oertain insects. 

ome antigens are found throughout the life of an 
idividual, whereas others arise at definite times and 
laces during development. Transitory antigens are 
yund during development, and new antigens tend to 
ppeer at crucial stages of development, such as 
astrulation or neurulation. During organogenesis 
nd embryonic induction, characteristic changes take 
«lace in the distribution of antigens. The use of 
abelled antibody permite refined study of the local- 
zation of antigens: localization has been observed 
‘ven at the oellular level. Antibodies have been used 
o produce alteration from the normal course of 
used It has been clammed, but not oon- 
demonstrated, that naturally occurring 
aubod sad play a part in differentiatian. 

In his entitled “Zoological Implications of 
iotively Acquired Tolerance”, Prof. P. B. Medawar 
liscussed the new developmental phase oti the eae 
rody-producing system, and the oo 
ipeo of immune response, which he and 

. The Mu een of actively 
Gedüirod lolani din Docexpremeed im the following 
tarme: that mammals and birds never develop, 
x develop only to a limited degree, the power to 
act immunologically against foreign homologous 
cigsue cella to which they have been exposed 
miffüeiently early in fostal life. Acquired tolerance 
may be contrasted with the normal intolerance of 
mammals and birds to foreign homologous tissue: 
grafts of tissue from another member of the same 
species are normally rejected, as a consequence of 
an immunological reaction on the part of the host 
against the antigens of the graft. An example of 
acquired tolerance i% the long survival and probable 
pean o fa of _feather-bearing skin grafts between 
owls of diff breeds, the hosts having been 
rendered tolerant nbus inoculation of donor tissue oells 
into the egg. 

The fact that &n animal is unable to produoe anti- 
body against its own tissues may be an example 
of acquired tolerance. The potentially y- 
ed tiasue of an individual, at a stage of 

opment when it is unable to manufacture anti- 
body, is exposed to the antigens of the other tissues. 
Active tolerance of these i may consequently 
be &oquired. Later, when the capacity to manu- 
facture other antibodies develops, the individual is 
unable to do 80 its own antigens. Exoeptional 
antigens, as found for example in the central nervous 
system, are in fact capable of eliciting an immunity 
in the individual in which they are themselves found. 
This can be accounted for by the occurrence of such 
antigens only m sites normally isolated from the 


oe 


examples of acquired tolerance can be found. A 

disadvantageous case occurs in man when the cells 
of a malignant melanoma pads from a mother across 
the placenta into the fcetus, where they multiply and 
cause death. The survival of the cells in the offspring 
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can be ascribed to tolerance, since cells of maternal 
origin do not normally survive in the offspring. 
Another example of tolerance between. 
individuals is provided by the passage of the Rh 
antigen from females into ‘their rhesus-negative aff- 

ring. These females may be rendered tolerant of 
the rhesus antigen as a consequence. If they after- 
wards bear a rhesus-positive foetus, ic carried 
antibody is manufactured lees readily against the 
rhesus antigen of the embryo. 

A remarkable deduction can be made from experi- 
menta in which normal lymph node cells are injected 
into a mouse bearing a foreign akin graft to which it 
is tolerant. Tho cells enter and presumably colonize 
the lymph nodes of their host; in due course the 
grafted akin is destroyed. Antigens must therefore 
be passing at all times from tissues such as the akin 
into the lymph nodes, whether or not the tissue is 
treated by ita host as foreign. 

A subject closely connected with the immuno- 
logioel relationship between mother and fœtus was 
discussed in the paper of Prof. E. C. Amoroso, ‘“The 
Endocrine Environment of the Fotus”. Hormonal 
relationships are found between the maternal organs 
concerned with pregnancy, between these organs and 
the fœtus, and between the organs of the foetus. 
Uterme changes during pregnancy do not depend 
solely on stimuli emanating from tho fœtus, since 
many of the normal features of pregnancy can be 
elicited in the absence of a fœtus. As the ovum moves 
down the oviduct it comes at first under the influence 
of the ovarian hormones, which control the state of 
the oviduct wells. Implantation is also under the 
control of ovarian hormones, and, via the ovaries, of 
the pituitary. Delayed implantation, a phenomenon 
of widespread and varied occurrence among mammals, 
is controlled jamtly by the ‘uterus, ovaries, and 
pituitary. After implantation, the maintenance of 
pregnancy is dependent on the ovarian hormones ; 
however, some animals (including man) are able to 
produce the ovarian hormones in organs other than 
the ovaries, probably in the placenta. Ib is thought 
that in certain species the placenta is also able to 
secrete hormones functionally equivalent to cestrogen 
and progesterone. The action of the ovarian hormones 
in maintaming normal pregnancy appears +o be on 
the uterine walls, and not on the fœtus iteelf; for 
extra-uterine pregnancy may be maintained in the 
tines after ovariectomy. 

progress in the techniques of surgical 
Sce of the fostus bas advanced the analysis 
of endoorine pus ai Ed the foetus.  De- 
capitation technique pe p ved ap depen DE 
in the hands of the French ative 
th Rt sees e 
control of ‘the foetal pituitary, as is also the growth- 
rate. The extent of pituitary control varies betwoen 
different species. The differentiation of the genital 
system is under the control of hormones released by 
the gonadal primordia; the gonads and cranial duct 
differentiate from discrete primordia in either sox, 
whereas the urogenital sinus, the accessory ducts and 
glands, and the imtromittent organ develop from 
neutral primordia. The appearance of ‘freamartins’ 
in heterosexual cattle twins is due to the passage of 
hormones in the blood stream when the circulations 
of the two individuals are croased. The conventional 
explanation is that hormones from the male reach 
the female, arrest the differentiation of female 
structures, and stimulate the male componente. An 
alternative explanation is that the female gonad may 
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tesi bo affected, and ties the masoulinization is due 
to the hormonal influence of the freemartin gonad. 
The results of surgical removal of the foatal gonads 
indicate that the later differentiation of the male 
reproductive structures is under the oontrol of 
androgenic secretions from the testis, although the 
role of castrogenic secretions from the ovary is leas 
clear. The production of gonadotrophins by the 
placenta is also thought to influence the development 
of the fostal gonads. Striking enlargements of the 
gonads of the fostus or new-born have been found in 
man and in such diverse species as the grey seal, 
horse, giraffe and elephant. 

The subject returned to the detection of anti- 
gens during differentiation with a paper entitled 
“Hereditary Differences between Cells detected by 
Immunological Means”, given by Dr. N. A. Mitchison. 
Knowledge of cellular heredity and differentiation is 
more advanced for micro-organiams than for the 
tissue oella of higher animals. Advances in the 
genetics of micro-organisms have followed the dis- 
covery of unit cell markers, the hereditary properties 
of which can be investigated; the conclusion may 
be drawn that unit oell markers are needed for the 
embryological study of differentiation. Antigens are 
eligible candidates as such markers. However, the 
resulta so far obtained with inter-specifle nmmuniza- 
tion against organs are disappointing. Oroem-reactiona 
with the antigens of other organs aro invariably found. 
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In marked contrast with this lack of specificity t 
the results of auto-immnunization, where an animal 
immunized against tieeue from ita own body. Prec: 
Immunities against central nervous system, periphe» 
nerve, uveal tract and testis have been obtain 
experimentally by the use of Freund's adjuva 
Unfortunately for their usefulness in embryolog 
these &uto-immumnirations appear to belong to t 
category of immunological reactions mediated NM 
cells, and are therefore inagcessible by the standa 
techniques of serology. However, other 
immunological response appear to belong to the sar» 
ion immunity and tmi 
delayed reaction in hypersensitivity. tec] 
niques developed for their investigation may also Wi 
applicable to auto-immuniration ; for example, t 
transfer of immunologically activated cells ins 
adoptive hosta, or the skin reaction to antigen : 
immunized animals. : 

Several points of interest were raised in discussio» 
The possibility that acquired tolerance might be « 
use In hybridization was referred to, as was tł 
possibility that a graft in & tolerant host might pic 
up antigens from the host. The need was mentione 
for a repetition of the te of Guyer am 
Smith, whioh were to show that heredi» 
ary changes oould be produced by immunologic 
means. 

1 Nature, 176, 441 (1055). 
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PEACEFUL USES OF ATOMIC ENERGY 
RADIOISOTOPES IN CHEMISTRY, TECHNOLOGY AND INDUSTRY 


By Dr. HENRY SELIGMAN 
Atomlc Energy Research Establishment 


OBODY expected great revelations at the 
Geneva Oonference on “The Peaceful Uses of 
Atomic Energy” on work concerning radioisotopes. 
Isotope applications, in contrast to some other sub- 
jects discussed at Geneva, were always free from 
any security restrictions, and therefore exchange of 
knowledge and techniques as well as resulta was 
possible in the past. The conferences which dealt 
exclusively with isotopes technique at Oxford (1951 
,&nd 1954) were good examples of such collaboration 
in this fleld between many countries. An article 
diene to biochemical, biological and agricultural 
already in Nature (October 22, 
P. ra One part of the plenary seasion and five fall 
seasions were devoted to isotope uses in chemistry, 
technology and,industry. 

The first paper of the plenary session, which dealt 
with survey papers in the fleld of technical isotope 
uses, was by P. O. Aebersold (United States), who 
discussed the rmportanoe of isotopes in technology 
and industry. His peper gave & very oomplete 


the United States. The 
bed ee er lici s uncis dc E 
escence, and the applications of isotopes for voltage 
production. He discussed -several possibilities of 
making radicisotope-batteries, like the exposure of 
a semi-conductor to radiation. He also discussed the 
use of radiation of flasion products, and was hopeful 
that the sterilization of certain drugs would be not 
only possible but also economical. The following 


lecture, by H. Seligman (United Kingdom), describe 
advances during the past two years made in th 
United Kingdom in industrial isotope techniques 
He mentioned the development of an instrument fom 
detecting corrosion of pipes froma the outside, a new 
type of instrument for well logging to find the oil 
brine interface, and the possibility of sorting cos 
from -shale. J. Guéron (France) gave examples odi 
recent French development in that field. He dis- 
cussed the work of finding leaks in underground 
cables and the measurament of hydrogen content in» 
soils by neutron scattering. muri ip ee a 
the Mediterranean was described, and 
on the identification of carbon deposita in bursholoe- 
using radioactive methods. 

The specialized isotope seagions dealt with the 
ollowing subjects: (1) general uses, production and 

ing; (2) reaction mechanisms; (3) activation 

analysis ; (4) research in metallurgy ; (5) control and 
technology ; (6) flesion product applications. 


General Uses, Productlon and Handling 


O. E. Eddy (Australia) and O. Simane (Czecho- 
slovakia) gave a survey describing the uses of i 
in their countries. 8. E. Eaton (United States) gave 
some examples of isotope uses in industry, such as 
investigating the mechanism of silver plating, and 
the etudy of de-ibing QU INIOIME tyres by Gains tagged 
silicones, 

The production of isotopes received relatively little 
space at this Conference. A. F. Rupp (United States) 
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‘ave & survey of isotope uction at 
Jak Ridge, and P. E. Carter and L. O. Myerscough 
United Kingdom) gave & paper on the production of 
-te-ray sources for industrial and clinical uses. K. 
Jamaah! and K. Taugbol (Norway) reported on their 
ecent successful pee of carrier-free phos- 
shorus by a simple ion method. Two other 


xpers dealt with the handling of isotopes. 


Reactlon Mechanisms 


A paper by V. N. Kondratyev (U.8.5.R.) gave ex- 
les of work done in the Soviet Union to show the 
igh efficiency of tracer techniques in studying the 
mechanism of chemical reactions. Kondratyev pointed 
jut that the greatest progress can only be made in 
Khis field if the tracer methods are employed together 
«vith other more orthodox methods of investigation. 
=e mentioned the investigation of the mechanism of 
tho formation of aldehydes, the isotopic exchange of 
-ulphur between elementary sulphur and organic 
-polysulphidee and many others. J. Turkevitch 
(United States) reported on the use of stable and 
active isotopes in the study of heterogeneous catalytic 
reactions. He discussed, for example, his work on the 
migration of the double bond in an organic system 
umng tmtium. Carbon-14 has been used for invest- 
igating the Fischer—Tropech reactions between carbon 
monoxide and hydrogen with an iron catalyst. A 
great number of investigations were also mentioned 
using deuterium as the label. W. G. Brown e al. 
(United States) summarized work on the use of 
tritium in chemical research. They discussed the 
isotope effect on reaction-rates and the mechaniam 
of nitrobenzylhalide reactions. 


Activation Analysis 

Only a few papers were given covering this fleld. 
One by V. V. Jakovlev (U.3.8.R.) dealt with the 
determination of rare earths by neutron activation 
in graphite, beryllium and germanium. I. P. Alimarin 
(U.B.8.R.) gave details of the application of radio- 
isotopes ın oo-precipitetion methods, the stability of 
complex compounds and many other analytical 
problems. A. A. Smalee (United Kingdom) outlined 
recent advances in radioactivation analysis. One 
example was the determination of trace impurities 
hie EER any radiochemical separations, with a 
sing] meter. Other appli- 
cations described the determination of elementa with 
much greater accuracy than was possible with 
orthodox methods. 


Metallurgy 
G. V. Kurdyumóv (U.8.8.R.) dealt in his paper 
with the investigation of diffusion and atomic inter- 
action in alloys with the aid of radioisotopes. This 
well-established method of following the behaviour 
of marked isotopes in alloys has been applied by 
Kurdyumov for ferrous as well as non-ferrous alloys. 


Radlolsotopes In Control and Technology 


J. L. Putman (United Kingdom) gave some details 
on the work prooeeding in the United Kingdom in 
his paper on the development of thickness gauges 
and allied instruments. Technological advances in 
instrumentation based on the prompt emission of 
y-rays after absorption of neutrons have been used in 
well-logging equipment, and single-channel gamma- 
response has made the development of corrosion 
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detectors a possibility. C. Crompton (United States) 
spoke on applications of radiation involving pene- 
tration and reflexion. Interesting applications are 
those of X-rays from K-capture to detect and measure 
sulphur. Crompton also gave details of the utilization 
of bremastrahlung from strontium-90 to measure ailt 
densities in lakes. Another application of brems- 
strahlung was described by P. Leveque ei al. (France). 
He gave details of such a source used for radiography 
when very low y-ray energies are necessary. J. L. 
Putman and 8. Jefferson (United Kingdom) discussed 
the application of radioisotopes to leakage and 
hydraulic problems ; in both these fields much pro- 
has been made in the United Kingdom. A. M. 
Samarin (U.B.8.R.) described the study of production 
processes of steel and iron by the use of radioisotopes. 
The elimination of phosphorus and sulphur during 
the production process has been followed and equi- 
librium studies completed. Solidification phases have 
algo been measured after radioactive indicators have 
been added to an ingot. A paper by D. B. Grozin 
(U.8.8.R.) dealt with the by now orthodox methods 
of metal-wear investigations of oils for motor-car 
engines. Tho general feeling was that the metallurgical 
applications, while not new, are extremely useful ; 
and they are in widespread use in Russian industry. 
M. Kato (Japan) gave details of work done in his 
country dealing mamly with isotopes applied to 
process and. ity control. A paper by U. Been and E. 
Sasland (Norway) dealt, among other things, with some 
interesting industrial usea of isotopes in Norway. 
They showed how isotopes have helped in under- 
standing different factors in the production of cement, 
and they have determined the amounts of catalyst 
used during the production process. 


Fission Products and thelr Application 


One smion was devoted to the application of 
radiations from fission produota, a subject which will 
be of great importance in the near future. It is no 
accident that on this topic five of the seven papers 
came from the United States. That country has until 
now done most of the research in this fleld. The next 
few years should bring much more information on 
the use of these ‘strong’ sources, as all countries aro 
making great research efforts im this fleld. L. O. 
Anderson et al. (United States) dealt with the use of 
gamma-radiation for chlorination of aromatic com- 
pounds, They have proved that for certain chlorma- 
tions the use of & powerful gamma-source may well 
be economical. They gave some details on polymer- 
ization producta of ethylene. The radiation effecta 
on long-chain polymers were dealt with in a paper by 
A. Oharleaby (United Kingdom), who gave & survey 
of the developments in that field to date. B. E. 
Proctor and B. A. Goldblith (United States) gave & 
well-balanced summary on sterilization of foods. The 
authors prediob “the initiation of commercial pro- 
ceases for irradiation sterilization of some pharma- 
ceuticala, food, tissues and i materials in 
the present decade”. L. E. Brownell and J. J. Blumer 
(United States) think the sterilization of medical 


supplies by gamms-irradiation promising. H J. 
Lomberg and 8. E. Gould (United States) found that 
by irradiation the trichinosis cycle in pork can be 
interrupted, and they believe that this treatment will 
also be economical. A paper by E. G. Linder ei al. 
(United States) dealt with the conversion of radiation 
into electrical energy. They conclude that practical 
power sources can only be achieved economically if 
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low-energy beta emitters of long half-life can be 
made available at low cost and in large quantities. 


When, however, only microwatt applications are 


needed, the present sources suffice. 


Isotopery was exhibited at both the Palais dea 
Nations and the Palais des Expositions. Most isotope 
exhibits were in the Palais dea Nations. The Ruasians 
showed quite a number of their industrial applications 
and equipment made for process control. The United 
States’ effort, although generally more on the reactor 
side, gave still a complete picture of isotope applj- 
cations, The French exhibited a few, but original 
applications. The United Kingdom isotope appli- 
cations were shown in the Palais des Expositions 
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placed centrally between exhibits of British industry 
These applications illustrated very well the progree 
of the pest three or four yeers. 

The Geneva Congreas gave a very good crose 
section of all isotope work although, owing to th- 
very full agenda, there was far too little time te 
Sirus angle prohlema inidetall The spirit in genera 
was above expectations. The sponsors must be 
congratulated on the choice of papers, and the ven 
smooth organization which they achieved in spite oi 
the short time given to them for the arrangement o 
the Oonferenoe. I feel that, in order to get th 
maximum benefits out of such interesting meetings, 
it may be better in future to have the isotope oon. 
ferences separate from those on atomio energy. 
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THE PAMETRADA RESEARCH STATION l 
OPEN DAYS FOR ENGINEERS 


Bu E Her aay 
Wallsend on Tyne, held a series of open days for 
& whole week to publicize the first flve years of its 
existence (seo Nature, 165, 063; 1950). During the 
first week of last October, the Station was again 
opened, to show ite further . This time there 
gare ify thes senarai exhibita at (ho laborabórias 
more than half of which had been developed in the 
period under review, some showing most mgenious 
applications of science to the solution of engineering 
problems im this field. The research association came 
into existence “‘to carry out research, to improve and 
develop complete steam and gas turbine installations 


and to advise member firms on all matters associated’ 


with the design and layout of marine turbines and 
gearing, and to set up standards of fit and finish 
required in the principal componenta of turbine 
machinery’. Its name is derived from the initial 
letters of ita full title: The Parsons and Marine 
Engineermg Turbine Research and Development 
Association. To see the Research Station in action 
as the visitors did, ten years after ita foundation, was 
to appreciate the courage and faith of ita founders in 
the value of applying science m their industry. The 
aim of the director, Dr. T. W. F. Brown, then was, 
and still is, not merely to keep marine engineering in 
‘Great Britain abreast of competition, but also to keep 
it ahead of the rest of the world. 

The value of the site, buildings and equipment 
now exceeds a million pounds, while there is & staff 
of more than three hundred. Some of the equipment 
for full-scale trials of marine turbines is the largest 
of ita kind in the world. No such test equipment 
existed in the early days of the steam turbine, and 
this may have been one of the causes of its very 
slow devel in the years immediately following 
the death of Sir Charles Parsons in 1031. To apply 
scientific methods to the improvement of marine 
propulsion machinery to-day, it is of immense value 
to have test equipment large enough to make full- 
scalo trials ashore. 

Most of the work at the Station has bean done on 
the steam turbine; but during the five years 
considerable effort has been devo to improvi 
the gas turbine for marine work, and the I 
$,500-s.h.p. marine gas turbine that was on view five 
years ago has since been run over a wide range of 
operating conditions and with different fuels. These 
have shown that, when residual oil ia used (which is 


necessary in marine work for economic reasons) 
serious troubles are encountered with fouling and 
corrosion, unless expensive additives are used. 

The most impressive exhibit was the experimental 
gas-turbine rig, in which the combustion chamber 
and stator were operating at & gas temperature of 
2,200° F. and a mas flow of 5j Ib. per second. The 
stator was lined with blades of ceramic material, and 
the demonstration was ahown without the turbine 
rotor so that the distortion: of the stator and oom- 
bustion chamber could be studied with the combustion 
chamber .alight. This rig will later be fitted with a 
turbine rotor having liquid-cooled b each 
hollow blade containing a mixture of liquid sodium 
and potassium metal, to transfer heat down the blade 
axis to the root embedded in the rotor shaft, which 
is water-cooled. A special technique is required to 
handle the liquid alloy of sodrum—potassium, which 
is used as the heat transfer medium, because it is so 
chemically active in the presence of air and moisture. 
Means for doing this were ahown in another exhibit, 
the so-called ‘ box’—a glass-sided chamber, in 
which helium is continuously circulated over the 
SES The design is based on that of a similar 

used at the Atomic Research Estab- 
lishment, Harwell, for handling oactive materials. 
Impurities in the helium atmosphere of the dry box 

of 1 part in 100,000 can be detected. - 
was on view for studying 

i cooling for gas-turbine rotor blades. A single 
hollow blade with a suitable liquid enclosed in the 
cavity was carried at the end of a rotating arm, 
driven by a steam turbine at speeds up to 11,000 
r.p.m., heat being supplied electrically to the ex- 
tremity of the blade and taken away by "water 
flowing over ita root. Exhibits on a smaller scale 
showed studies of refractory materials such as silicon 
carbide that are suitable for use as nozzles in uncodled 
furnace linings in high-temperature gas turbines. 
One of the several tests to which these parte were 
subjected was repeated thermal shock, the tem- 
perattre being changed in a matter of seconds from 
1,000° F. to 2,200? F., and vice versa, for hundreds 
of hours. 

Research on the steam turbine is at present mainly 
conoerned with the development of & i 
high-pressure türbine in which the inner 
exhausts into the annular outer casing, which is 
therefore subject to exhaust steam pressure and 
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ture and so is relatively cool (400° F.), when 
«ompared with the inlet temperature (000—1,200? F.). 
eee: high-pressure turbime of this type was 
«hown teat. This design is a logical develop- 
nent from a number of guoceasful double-casing low- 
oreasure turbines already in service at sea. Testa 
Bnave been carried out on a quarter-acale model of 
Mthis turbine casing to determme the transient dis- 
Mtortions of the ing such as may occur during 
mmanwuyring and steady-running conditions. 
Another it in this section was an instrument 
that has been developed to enable turbine rotors to 
be rebalanced in their own bearings on board ship at 
low speeds. The bearing pedestal vibrations were de- 
tected by & relative electromagnetic pick-up activated 
by a tunable mass-spring system that could be 


that vibrations at this 
nifled. By suitable attachments the vibrational 
velocity, which is portional to the out-of-balance 
resultant force, the position of this force around 
the shaft from a reference point were indicated, to 
provide the information required for rebalancing. 
The staff at Pametrada have become famous for 
their applicati of electronic techniques to the 
study noise and vibration on ships sb sea, very 
largely due to the inspiration and leadership of the 
late Mr. H. G. Yates, senior designer. ialist 
instruments have been designed for this work, 
including a portable vibration-meter, Muirhead— 
Pametrada wave analyser, low-frequency wave 
analyser, automatic wave analyser and electronic 
toraiograph. The use that has been made of such 
equipment on board ship has now made it poasible 
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for the vibration characteristics of even the most 
complicated gear and turbine machinery to be 
i in. the deaign stage with a considerable 

of accuracy. 

Much attention has been paid to the improvement 
of transmission machinery, both by the study of 
toothed gearing of all kinds and by the ign and 

ing of hydraulic reversing transmissions, ot which 
Aun Done on Vibe: Six scale models in 
‘Perspex’ showed the space i ta, machinery 
weighta and fuel consumptions for comparable 
machinery installations ciue Li degigned for 
a power of 10,000 s.h.p. y requiremente 
of steam turbine, gas turbine and diesel engine were 
shown by the first three, which could be compared 
with the othera—a high-temperature high-pressure 
steam turbine set, a high-tem gas turbine 
with water-cooled blading, and a steam turbine set 
supplied with steam from a nuclear reactor. 

It was shown that during the past decade the cost 
and weight of marine turbine and transmission 
machinery has been reduced by 15 per cent and 
50 per cent respectively, while efficiency has been 
improved 12 per cent. An impressive array of pictures 
of ships engined by Pametrada designs was on view, 
the total shaft horse-power of those completed and 
already in service exceeding million. A recent 
change of policy has led to i ions of Pametrada 
design bemg built by two licensees in Holland and 
one in Canada. The hope of those responsible for 
the exhibition is that owners of ships having seen rt 
may go away and order the most up-to-date machin- 
ery embodying the results of this research, instead 
of being content with conventional designs. 


CHEMICAL RESEARCH LABORATORY, TEDDINGTON 


OPEN 


HIS year the Chemical Research Laboratory, 

Teddington, of the Department of Smentific and 
Industrial Research, held its open days during 
September 27-80, and again the invitations attracted 
a large number of visitors fram government depart- 
ments, industry, universities and schools. Some of 
the outstanding exHibita by the aix research groupe 
are briefly described in this article. 

A feature in the Corromon of Metals Group was the 
illustration of advisory services to industry, publio 
bodies and other inquirers. These services, which 
constitute an important part of the work of the 
Group, were depicted in two ways: one gave typical 

. inquiries and d ricis summary form, the other 
showed seleoted and the replies almost in full. 
Aree ee ane tene ideo iai os vere 
of jects and from diverse sources, such as an 
interested layman, a county surveyor and a research 
association. The information supplied is based on 
general corrosion science and on the knowledge gained 


either in ad hoo investigation or in fundamental _ 


researches within the programme of research of the 
Group. 

The resulta of radioactrve tracer studies of cor- 
rosion inhibition were illustrated graphically. Potas- 
sium chromate containing a proportion of radioactive 
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technique, it has been shown that during immersion 
in chromate the growth of the ive film con- 
taining chromic oxide on the surface of the metal 
obeys the same law as the formation of a surface 
fllm of ferric oxide GUE posue or ies a Mn 
One exhibit illustrated the work being carried out on 
the development of tarnish-preventive wrappings for 
use with copper, silver and their alloys. The access 
to the metal of hydrogen sulphide (small traces of 
which in the atmosphere are responsible for tarn- 
ishing) is prevented by incorporating in the wrap 
a substance that absorbs the sulphide or converts it 
to an innocuous compound, or acts as & barrier. A 
number of additives have been found effective. They 
include chlorophyll, certam salts of chromic, nitrous 
and phosphoric acids, hydroxides of certain metala, 
and tannins with and without the addition of alkali. 
The investigation is still at an experimental stage, 
but the resulta of laboratory tests have been con- 
firmed by in an outdoor shed, and in a, 
sideboard. over a mantelpiece of a living room. 
Patent applications have been filed both in Great 
Britain and abroad, the exploitation of these patents 
being in the hands of the National Research Develop- 
ment tion. 

The its on view in the Inorganic Group 


ahramium atoms is used, and the amount of chromium covered the three main linee being pursued by the - 
found on a steel surface after immersion in the radio- Group, namely, the preparation of pure elementa, the 
active solution is estimated from the amount of separation of the rare earths and the search for useful 
radiation emitted from the surface. Using this elements in wastes and low-grade materials. The 
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demand for highly pure elements for semiconductor 
research has led to a study of methods of purification, 
and equipment for the zone-reflning. of bismuth, 
galium and tellurium was demonstrated. For the 
separation of the rare earths, ion-exchange methods 
_are being exammed, coupled with the use of the 
‘complexone’ type of reagent. A large plant has been 
constructed that will handle kilogram tities of 
mixed earths. It consists of two of eight 
columns, all interconnected, together with ancillary 

ipment, and each column has a resin bed about 
six feet in depth. A laboratory model of the plant 
was also on view, as well as a small collection of rare- 
earth minerals. This research also includes the 
preparation of the pure rare-earth metals; but this 
has so far been confined to corium and lanthanum, 
small ingots of which were shown. The third line of 
research waa illustrated by the search for selenium 
in waste producta and ite discovery in sludges col- 
lecting in certain parts of the plant for purifying 
sulphur dioxide produced by the burning of pyrites 
ia Haah Poaotóre. Specimens of the various dusts and 
sludges occurring in the various stages of the puri- 
fication plant were on view, the selenium content of 
these varying from a few parts per million to 60 per 
cent. This source could provide a substantial 
additional contribution to the limited suppliea in 
Britain. The excellent collection of pure metals 
stocked by the Pure Motals Committee of the 
Department of Scientific and Industria] Research was 
also on view. 

A new type of paper chromatography, which makes 
use of chemically modified cellulose, was exhibited 
by the Radiochemioal Group. By phosphorylation 
or amination, normal cellulose i8 converted to cation- 
or anion-exchange material respectively and from 
these special forms of cellulose sheets of paper 
and columns of powdor are prepared for the separation 
of various metal and acid mixtures. solutions 
of simple salts are used as solvents. Field techniques 
for the determination of trace metals in soils for 
geochemical prospecting purposes were again on 
view. The range of metals dealt with has been 
considerably extended by the use of both chromato- 
graphic and colorimetric procedures. 

A new ion-exchange process for the recovery of 
gold from cyanide solution, which takes advantage 
of the high selectivity for aurocyanide shown by a 
weak-base dimethylamme-type resin was demon- 
strated. This reein enables gold to be extracted from 
& cyanide solution contaming other heavy-metal 
cyanides with almost 100 per oen selectivity. 
Another ion-exchange exhibit mdioated how uranium 
can be recovered from dilute sulphuric acid solution 
by adsorption on & strong-base ion-exchange resin. 
A new development in the use of solvent extraction 
for the recovery of metals was illustrated by the use 
of a kerosene solution of acetyl pyrophosphate for 
the extraction of uranium from an aqueous solution 


of phosphoric acid. A physical investigation bemg 
Wodertakut uses & quarts: spectrograph with a photo- 
multiplier as light detector to study positive-ion 
plasma oscillations in  halogen-quenched Geiger 


' counters 


Among the exhibits shown by the Organic beue 
was & Bemi-micro rone-melüómg apparatus in whic 

0-15 gm. of compound can be purifled. The material 
- under treatment is contained in a glass tube of 2 mm. 
internal diameter which is moved vertically upwards 
at a speed of 1 in./hr. A short molten zone is pro- 
duced by foousing the filtered light from a 100-W. 
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lamp upon the specimen. The removal of 0:05 per cen 
of induline from naphthalene was demonstrated. / 
further exhibit was concerned with a new class of com 
pound contaming the oferrate group (se 
Nature, 176, 80 ; 1955). Experiments were shown sup 
porting the structure [Fe(CN) HNC,H,OH]* for th. 
ion, obtained by the reaction of Na,[Fe(CN),NH, 
with p-aminophenol Possible plications of the 
intensely coloured compounds of series includeo 
in the exhibit were as spot reagents for metals ano 
for aromatio amines in paper chromatography, and 
their use in organic syntheses. 

Methods for the determination of the molecule 
weights and molecular-weight distribution of high 
polymers are being investigated by the High Polymere 
Group.’ Instruments shown ifcluded an ultracentri- 
fuge, & micro-diffusion apparatus and a light- 
scattering photometer. Of Paver interest was the 
ultra-centrifuge, which can be used both for analytical 
and preparative purposes and in which the sedi- 
mentation of polymers in solution can be studied both 
Visually and photographically. Zimm-Myereon type 
osmometers are being used for demonstrating the 
behaviour of synthetic membranes of graded perme- 
ability which have been prepared during research on 
the osmotic properties of membranes. 

Other exhibita by the High Polymers Group illus- 
trated the preparation and uses of ion-exchange 
membranes. These exhibits included a model electro- 
dialytic oell of the type which can be used for the 
deealting of brackish water; the water to be treated 
ig passed continuously through the cell, which contains 
a series of compartments separated by cation- and 
anion-exchange membranes arranged alternately. In 
fundamental studies on ion-exchange equilibria, 
factors determining the selectivity of ion-exchange 
resins have been investigated. A simple method for 
the preparation of paper with ion-exchange properties 
fins, mandy Doo devised in which the paper is 
prepared by incorporating a finely divided ion- 

resin in a cellulose pulp, and experimenta 
were shown illustrating the use of both cation- and 
anion-exchange papers of this type m chromato- 
graphic separations. 

The National, Collection of Industrial Bacteria, 
which this year has supplied more than a thousand 
cultures to industry and research establishments, 
demonstrated the various techniques employed : 
methods of preservation, pure culture isolation, 
freexe-drying in various suspending fluids, morpho- 
logical and biochemical testa, methods of assay, eto. 
There were also striking displays of pigment-producng 
bacteria and antibiotic-producing organisms. 

The Microbiology Group also exhibited a new and 
unusual cytochrome isolated from the strictly 
anaerobic sulphate-reducing organism, Desulpho- 
vibrio desulphuricans; it is notable as the first 
cytochrome to be observed in an obligate anaerobe, 
and ib acts as the major link between the oxidation 
of organic carbon compounds and the reduction of 
sulphate by the cell. A continuous fermentation 
tédhiue, almost automatic in operation, is being 
used for the reduction of sulphate to sulphide, with 
hydrogen gas as the reducing agent and carbon 
dioxide as the main carbon source for cell growth. 
The same process is being used in the mass production 
of sulphate reducers for the extraction of cytochrome. 
Another demonstration illustrated the production of 
hydrogen sulphide (and therefore sulphur or sulphuric 
acid) from raw sewage sludge enriched with sulphate. 
The hydrogen sulphide is produced at the expense of 


November 5, 1955 


thane normally evolved during the anaerobic 

ion of sludge ; but this drawback is bemg over- 

ome by the development of methane-producing 

trains resistant to the inhibitory effect of sulphide. 

Jacberia concerned in the decay of pyretio fossils, a 

use of some perturbation in museums, were also on 
jew. 
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' OBITUARIES 


Prof. James B. Sumner 


James B. SuxNHB, professor of biochemistry at 
Jornell University, Ithaca, New York, beet known as 
che first to achieve the crystallization of an enzyme, 
lied on August 12 at the age of sixty-seven at 
Roswell Park, Buffalo, New York. He had been in 
axcellent health up to a few months before his death. 
Wo is survived by his wife, three sons, two daughters 
and seven grandchildren. 

The orystallization of urease in 1926 was Prof. 
Sumner’s most important soientiflo achievement. 
The history of this work can be read in his own 
«words in “The Story of Urease” (J. Chem. Education, 
14, 255; 1987) by an one who wishes a firat-hand, 
K;ruo-to-life ERA of rolonged efforts to purify 
«he enzyme and then to defend his idea of ita chemical 
mature against severe and intolerant oriticiam. His 
skilful refutation of this oriticiam required experi- 
ments of & highly ingenious and exactmg nature. 

Prof. Sumner was also well known for his work on 
the enzyme catalase. Another of his major accom- 
plishments that is, however, not so widely known 
was the first crystallization of a tinin 
(concanavalin A) from jack-bean meal, and dis- 
covery that this`protein required the presence of a 
divalent metal for ita action. 

Prof. Sumner was an excellent teacher as well as 
research worker, as the writer can testify from personal 
experience. He constantly brought his lectures to 
life by means of a variety of personal anecdotes. He 
was probably at his best, however, in the leas formal 
holing oh assistants and graduate students, to 
whom communicated his wide knowledge of 
practioal laboratory technique. 

In carrying out his own research, Prof. Sumner 
impressed one as being something of & magician. He 
would often work furiously without revealing exactly 
what he expected to discover, and then the rabbit 
would appear. It should be added, however, that in 
the case of urease, nine yeara of persistent work were 

final objective of isolatıng the 


brilliant flashes of intuition rather than by the more 
laborious process of logical deduction from a given 
set of premises. 

Prof. Sumner was somewhat abrupt m manner, 
and this was apt to lead people to an attitude of 
reserve towards him until they found by closer 
association that his true nature was one of kindness 
and humanity. He was a very loyal friend. He was 
free from the intolerable concert often shown by 
persons of considerable attainment, although he was 
justiflably proud of his accomplishments. It is 
unfortunate that, despite being made a joint recipient 
of the Nobel Prize in 1046 and being elected to the 
U.S. National Academy of Sciences, he appeared to 
retain a oertain amount of embitterment from the 
unjustified criticiam to which he had at one time 
been subjected. 
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Prof. Sumner lost one arm above the elbow in 4 
hunting accident when he was in preparatory school, 
This may have been an important factor that 
him on to success in biochemistry, in the of 

advice. In spite of this handicap, he 
also became an excellant tennis player, and was fond 
of outdoor sports such as skiing, sailing and hiking. 

Prof. Sumner introduced a new era into bio- 
chemistry. Hoe lived to see the fruition of his dis- 
coveries and on his deathbed he must have felt the 
BeuistécHon, tape O e erot moerig of in 
that he and his work had already beoome eed 
and important chapter in the history of biochemistry. 

AÁLHXAND 


ER L. Dounox 


Mr. Harold Burrows, C.B.E. 


HaRonLD BuoxROWB, whose death occurred on 
September 29, will be greatly missed in the world of 
medical science. His career was both brilliant and 
unique. After leaving Marlborough College, he 
qualified in medicine at St. Bartholomew's Hospital, 
London, in 1860. He soon distmguished himself as a 
surgeon and, serving in that capacity in the First 
World War, was twice mentioned in dispatches. At the 
conclusion of hostilities he retained his link with the 
Services by accepting the appointment of consultant 

n to HEM. Forces with the rank of colonel. In 
1010 he was made O.B.K. On ing his pro- 
fession after the War he gradually built up one of 
the largest practices m the west of England, becoming 
consulting surgeon to both the Welsh Orthopedi 
and the rt War Memorial Hospitals. ld 
Burrows received the Jacksonian Prize of the Royal 
College of Surgeons in 1922 and in the same year was 
appomted a Hunterian professor. The latter dis- 
tinction was again conferred upon him in 1938 and 
1935. 

Shortly after publishing ‘Pitfalls in Surgery" in 
1820, which was an important contribution based 
largely on his own experiences as & doctor, he became 
conscious of the stram his large practice had upon 
his health, and was finally persuaded to abandon 
clinical work. In 1927 he became & voluntary worker 
in the research department of the Royal Cancer 
Hospital, which later became known as the Chester 
Beatty Research Institute. Burrows was a keen and 
observant naturalist with a profound biological back- 
ground, so the transition from medical practice to the 
life of & laboratory worker was not unduly difficult. 
In 1980 he was appointed experimental pathologist 
to the research staff of the Hospital. 

Even while engaged in medical practice, Burrows 
had managed to keep abreast with scientiflo literature, 
and his special interest lay in endocrinology and the 
relationship of hormones to certain forms of cancer. 
Very naturally this became his special fleld ; but his 
interests in cancer research covered a very wide 

He published, apert from his several text- 
books, more than seventy papers sinoe he gave.up 
practice in 1927. Some of these articles, mainly 
on erpermnentel carcinogenesis, were published in 
collaboration with Sir Ernest Kennaway, Sir Charles 
Dodds and Profs. J. W. Cook, W. V. Mayneord and 
E. Boyland. Apert from these numerous scientific 
contributions, his book “Biological Action of the 
Bex Hormones’’, published in 1945, was in many 
ways a olammo. With his combined clinical and bio- 
logical knowledge, few were better qualified than 
Burrows to write a book on this complex subject. 
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It was a critical review of the subject and dealt 
mainly with the physiological activities af the sex 
hormones and the reactions of normal tissues to them. 
A second edition was published by the Cambridge 
University Preee in 1949. 

After his retirement from the Chester Beatty 
Research Institute in 1945, he cbllaborated with E. 8. 
Horning and published ''(Hetrogens and Neoplasia” 
in 1952. This book dealt exclusively with the part 
pla by the sex hormones in both the induction 

prevention of certain forms of endocrine cancer, 
and included much of Burrows’s own fundamental 
work. When Lacassagne in 1982 published his funda- 
mental discovery that oxtrogens were implicated in 
the cause of mammary cancer, Burrows was already 
workmg on the same problem and was therefore one 
of the first to confirm Lacassagne’s resulta. Oon- 
tinuing his researches along these lines, he was the 
first to discover the relationship of cwtrogens to the 
induction of scrotal hernia in rodenta, and also to 


NEWS an 
The Negative Proton 


Taa University of California and the U.S. Atomic 
Energy Oommission have jointly announced the 
‘detection of the negative proton, or ‘anti-proton’ 
(cf. The Times, October 20). Protons which had been 
accelerated to an of 6,200 MeV. in the beva- 
tron, the proton of the University of 
Californias Radiation Laboratory at Berkeley, were 
allowed to collide with & copper target. Negatively- 
charged particles coming out in a forward direction 
from this collision were selected and separated in 
momentum by a focusing and analysing magnet 
system to provide a beam of negative particles of 
known momentum. After a time of flight of about 
. one-tenth of a microsecond, this beam may be 
expected to consist mainly of negative pi- and mu- 
- mesons, with some negative K-mesons (mass about 
965 electron maases) and poasibly negative protons. 
These particles were then both by 
measurement of their time of flight from the target 
(since particles of different mass have different 
velocities for given momentum) and by means of a 
device measuring the velocity of each particle passing 
through by the angle of its ov radiation. In 
this way the presence of negative particles with 
rotonio mass (within about ten per cent) and 
from the known K-particles and hyperons 
was established. Their rate of production for the 
momentum and direction of this experiment was 
about one negative proton for every 50,000 negative 
pi-mesons with the same momentum and direction. 
No clear evidence of the existence of the negative 
proton had previously been available. A very direct 
interpretation could be given for several isolated 
cosmic-ray events which have been reported by 
invoking the negative proton, but these in ba- 
tions were not unambiguous. On the other d, 
theoretical physicists have always had great difficulty 
in constructing any relativistic theory of the neutron 
and proton which did not require the existence of 
their ‘anti-particles’, the anti-neutron and the 
negative proton. The theories which have been pro- 
posed suggested that these anti-particles could be 
created together with a proton or a neutron, a 
nucleonic pair-creation process, when sufficient energy 
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find that ceetrogens are not only carcinogenic but al» 
carcinostatic, since they are capable, under certa. 
conditions, of restraining the growth of some forn 
of hormonal neoplasms, 

Burrows was particularly interested in the end 
crine factors involved in the causation of tumours « 
the reproductive organs, and shortly before he die 
at the age of eighty he had already completed th» 
manuscript for a book on this important subjeo 
His last contribution was published in 1904 mm the 
Journal of Obstetrics and 

Harold Burrows’s many researches over & wid 
field of cancer, v'ibose du the aide of di 
orders of the endocrine glands and their relation + 
the induction of neoplasia, form a very mmportan. 
contribution to our present-day knowledge of thi 
subject. Many have lost a good colleague; but a 
can take consolation in the fact that his work he 
helped to enrich the annals of science. 

E. N. Horne 
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was available to form the rest maas of the nucleon- 
antinucleon pair in accord with the Emstein relation 
ship between rest mass and energy. The negative 
proton would be stable in vacuum, but it wa 
expected to react rapidly on collision with norma 
nuclear matter, a negative proton and a norma 
nucleon undergoing mutual annihilation and be 
coming transformed into lighter meeanio particles. 
It seams most probable that this annihilation proces 
would generally lead to two or three fast pi-mesons, 
although there are also other possibilities. It has not 
been established experimentally yet which are the 
annihilation processes of importance. 

The discovery of the antiproton has removed a 
major uncertainty in theories of the structure of the 
basic nuclear icles. It may thus be 
with the discovery in 1982 of the antiparticle to the 
electron, the positively-charged electron known as 
the positron, in accordance with the prediction of 
Dirao's theory of the electron. ipd s iue id 


the present discovery lies in sh that symmetry 
between. e and anti-pertiole, known to 
hold for the electron and and for the positive 


and negative ‘pi-mesons, is characteristic also of the 
heavy nuclear es, and may therefore be 
expected to be a general and deep feature of any 
account of the elementary particles of Nature. 


Industria] Fund for the Advancement of Scientific 
Education In Schools 


Soma companies which are concerned in the 
chemical, electrical and mechanical engineering fields 
of industry, viewing with growing disquiet the 
shortage of scientists, mathematicians and tech- 
nologista, have decided to take steps to assist the 
teaching of pure and applied saience and mathe- 
matioa m secondary schools. The names of the oom- 
panis are: Associated Electrical Industries, Ltd. ; 
ritish Insulated Calenders Cables Oo., Ltd. ; British 
Petroleum Co., Ltd.; British Portland Cement 
Manufacturors, Ltd., Group ; Courteuldg, Ltd.; The 
Distillers Co., Ltd.; English Electric Co., Ltd.; 
Faso Petroleum Co., Ltd. ; General Eleotrio Co., Ltd. ; 
Arthur Guinness, "Bor: and Oo. Ltd.; 

Chemical Industries, Ltd. ; Imperial Tobacco ( 
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-€itein and Ireland) Co., Ltd.; Rolls-Royce, Ltd. ; 
mhe Shell Petroleum Oo., Ltd.; Tube Inveetmenta, 
Wtd.; Vickers, Ltd.; The Wellcome Foundation, 
Wd. These companies have accordingly establiahed 

1 Industrial Trust, to be known as the Industral 
wand for the Advancement of Boientiflo Education 
4 8chools. For capital works at maintained schools, 
pur funds are available, but no such help exists 

ni Eos nii schools and direct grant schools, at 
«any of which the facilities are seriously madequate 
irough lack of capital resources, and it is therefore 

) these that the sponsoring companies are directing 
neir intentions. The assistance will be given solely 
y the provision of capital grants towards the 
uilding, expansion, modernizing and ippmg of 
sience buildmgs in independent a la and: i 
mant schools m the United Kingdom, the Channel 
«lands and the Isle of Man. More than one and a 
alf million pounds has already been guaranteed ; 
ut it is believed that many other companies that 
epend on adequate supplies of pure and applied 
«cientista and technologists will wish to add their 
support. Indeed, only shortage of time has prevented 
their being approached already. 

An Executive Committee of the Fund has been 
<ormed, consisting of the following: Sm Wilfrid 
Aneon; Mr. R. A. Banks; Sir Hugh Beaver (chast- 
an); Mr. E. H. O. Elkington ; Dr. Willis Jackson ; 
«ir. W. E. Jenkins; Prof. G. F. Mucklow ; Mr. J. A. 
mel; Dr. F. Roffey ; Dr. O. P. Snow ; Sir Alexander 
Wodd; Lieut.-Gen. Sir Ronald Weeks; Mr. A. H. 
Wilson. The secretary of the Committee is Mr. Peter 
Ashton, of Courtaulds, Ltd., and the addreas of the 
fund is 20 Savile Row, London, W.1. It will be the 
‘esponsibility of this Commuttee to adjudge and 
was all applications ; ite decisions will take into 
account both the volume and quality of the existing 
science teaching in any school, as well as the nature 
of the proposals put forward to extend and mprove 
t, and the steps which the school has taken to help 
ateelf. 


Future Pollcy of the Wellcome Trust 


Sœ Haney Dats, chairman of the Welloome 
Trust, has recently explained the activities of the 
Trust in relation to the Wellcome Foundation from 
which ita funds are derived, and also the character 
of its benefactions up to date. The Trust came into 
existence in 1080 on the death of Sir Henry Wellcome, 
though the activities of the Foundation and ita 
associated branches commenced much earlier. The 
first demand on the Trust was the payment of very 
heavy estate duty, for which Bir fary Wellcome 
had made no provision in his will, and for the first 
five years of ite existence all the income of the Trust, 
which was derived from dividends received on its 
shares in the Wellcome Foundation, Ltd., was 
devoted to paying off this duty. Although the 
Foundation’s profits durmg the Second World War 
rose considerably, dpe to the expansion of busmess 
in the manufacture of medical and therapeutic sup- 
plies, most of the money was either taken as exoeem 
profita tax or used in the new capital expenditure 
demanded by the urgent war-time expansion of its 
activities. Nevertheless, the Trust has been able to 
function to a limited extent, the most notable of its 
benefactions being the endowment of a Wellcome 
chair of tropical medicine and a Wellcome chair of 
phernesology dH the University of London. In 
addition, it given funds for numerous fellowships 
and studentahips both in Britain and overseas, and 
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has also made provision for an important new medical 
library for the Royal Society of Medicine, and for 
three large museum floors, for anatomy and pathology, 
as & major part of the new building of the Royal 
College of Surgeons in Linooln's Inn Fields. Sir Henry 
Dale pointed out that whereas the activities of the 
Trust in the past have necessarily tended to be 
sporadic, the time has now been reached when it can 
be assured of a substantial income and therefore has 
the opportunity to mitiate a planned policy for 
spending ita resources. To ensure such & longer-term 
policy and a more oo-ordinated planning by the 
trustees, & full-time administrative staff is needed to 
deal with the charitable of the Trust's func- 
tions, and Dr. F. H. K. Green, formerly principal 
medical officer on the head ra’ staff of the 
Medical Research Council, been appointed 
scientific secretary of the Trust with the chief 
responsibility for the executive organixatzon of its 
spending policy. 


Message for the Forelgn Ministers at Geneva 


On October 21, on the eve of the meeting of 
Foreign Ministers at Geneva now in progress, a public 
meeting was held in the Central Hall, Westminster, 
to give expression to the sense of urgency widely felt 
that there should be a fruitful outcome of the dis- 
cussions. The meeting was pie by Earl Russell, 
Lord Boyd Orr and Prof. O. F. Powell, and a message 
signed by them and Sir Richard Coppock was sent 
to Geneva. In ıt they refer to the meeting 
as the natural succeseor of the July meeting of heads 
of States, and continue: ‘‘At this moment, so crucial 
for the fature of man, we should like to bring to the 
attention of the Foreign Ministers the warning signed 
by some of the most eminent scientific authorities in 
different parts of the world, which dealt with the 
perils of nuclear war. That statement that 
neither the public nor the governments of the world 
are y aware of the dangers facing the human 
TAC. e feel that statement still to be true; and 
thar the Foreign Ministers need to approach their 
discussions with a deeper awareness of these dangers. 
The Foreign Ministers, like all of ua, have to learn to 
think in a new way. They have to ask themselvos 
how they can reach specific ta on the 
problems before them so that they will rule out any 
military contest of which the result must be disastrous 
to all. . We wish to imprees on them the view 
that agreements on one problem will improve the 
possibility of agreement on others; but that dis- 
agreement on any one problem should not rule out 
discussion and negotiation of others. On the question 


pean security, it is good that 
the governments ha that 
are closely linked. There can be no stable peace while 
Germany remains disunited, but ita unification must 
be brought about in a way which will not involve an 
important accession of strength to either East or 
West and will help to end the division of Europe into 
two hostile bloce. On the question of a disarmament 
plan involving reduction of conventional arms, the 
abolition of nuclear weapons and en effective scheme 
of control, the viewpoints of both sides now seem 60 
close that agreement ought to be possible’. Other 
matters mentioned are further measures for the 
exchange of vista and information, the easing of 
trade restrictions as & contribution to world economic 
stability, and the recognition of the Peking Govern- 
ment. The message concludes: ‘In making the cold 
war & nightmare of the past, the Foreign Ministers 
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will have the support not merely of the peoples of 
both sides, but of the species Man". 


Humane Killing of Animals 


Tum Universities Federation for Animal Welfare 
has issued a revised edition of ite “Kind 
Killing", dealing with the humane of animals 
(pp. 28; from the Federation, London, 1955; 6d.). 
The booklet is particularly valuable because the 
author, Dr. Jean Vinter, realizes that in many cir- 
cumstances the methods advocated may not be 
practicable. Sodium pento-barbitane, for example, is 
recommended for killing dogs and cate, but the most 
humane ways of shooting these animals are also 
described. Where this cannot be done, the best way 
of chloroforming is explained, aa are the methods 
to be used m Lae epee and electrocution. A 
separate note is ded on the disposal of new-born 
kittens and puppies. Besides mammals, the pamphlet 
gives some useful hinte on the killing of birds, reptiles, 
amphibians, fish and invertebrates which are nuisances 
or needed for dissection. 


1955 ''Science In Industry’’ Essay Competition 

BSmvENTY-SNVvAN entries were received for the 1955 
“Science in Industry" Essay Competition organized 
by the Sunday Times and Research. The Sunday 
Times section of the competition proved to be the 
more popular, forty-three entries being received for 
it. The entries were remarkable for their diffuseness, 
and none was written in a style suitable for a news- 
peper appealing to the lay public. In consequence, 
no award was made. The standard of the Rassarch 
section of the competition was a little higher. The 
first prize (£100) and the Waverley Gold Medal were 
awarded to Dr. F. Peter Woodford for an essay 
entitled ‘Livi ": Dr. Woodford, Inter- 
national Wool Secretariat Postdoctoral Fellow in the 
Univermty of Leeds, also received the special prize 
(£50) for the best entry from a itor leas than 
thirty years of age. The second prize was awarded 
to Dr. E. O. Potter, a physical chemist employed by 
the Central Electricity Authority, for an essay 
entitled ‘“Oorrosion in the Modern Power Station". 
Dr. Potter's easay will be published in Research. 


University of Birmingham 
. Tma following have been appointed to chairs in 
the University of Birmingham : Dr. D. G. Tucker, 
formerly senior principal soientiflo officer at H.M. 
Underwater Detection Establishment, Portland, to” 
tio chait ot eu prd and Prof. D. Q. 
Oatcheside, professor o lo du. in the University of 
Adelaide (see Nature, 1 1951), to a chair of 
microbiology. The title of reader in chemical engin- 
has been conferred by the on Dr. 
8. R. M. Ellis, and that of reader in pathology on Dr. 
D. B. Brewer. The following have been appointed 
lecturers: Dr. G. E. Brown (mathematical physics), 
Dr. G. Bullock (physical metallurgy), Dr. R. F. King 
(geoph ynie), J. Manhajm (mechanical engineering), 
Dr. W. T. W. Potts (zoology) and Dr. 8. J. Taylor 
DRE The les Tease cial aac 
research fellowships: T. R. n (electron physics), 
B. W. Downs (mathematical physics), J. Graham 
hysical metallurgy), Dr. W. H. Holden (National 
a Board fellowship in chemistry), K. B. Mathur 
(Imperial Chemical ustries, Ltd., fellowship in 
chemical engineering), D. 8. Rowe (a ital 
pathology), and Dr. W. I. Stephen (Im Chemical 
Industries, Ltd., fellowship in chemistry). 
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University of Leeds 

Tuna University of Leeds: has conferred the title, 
reader in textile industries on Dr. H. N. Chamberla: 
senior lecturer in rayon technology in the Depertme 
of Textile Industries. The following have be 
appointed leoturers in the University: Dr. D.. 
Armstrong (Brotherton research lecturer in physic 
chemistry); Dr. P. Gray (physical chemistry); I 
B. W. Langley (organic chemistry); R. D. Mack 
(civil engineering) ; and Dr. R. M. Tennent (physic 


University of London 

Tma following appointments have been made 
the University of London: O. H. Barnett, seni 
lecturer at 8t. Thomas’s Hospital Medical School, : 
the University readership in anatomy tenable at th: 
School; and Dr. R. 8. F. i reader in t= 
Nuffleld Department of Occupational Health in t 
University of Manchester, to the University reade 
ship m occupational health tenable at the Londo 
Bohool of Hygiene and Tropical Medicine. 


Announcements 

Bra GEORGA Barnas, director of television, B.B.C 
since 1950, has been appointed princi of tk 
University College of North Staffordshire, Keele. 

Sr HERBERT Manzoni, engineer and surveyor « 
the City of Birmingham, has been elected chairms 
of the General Council of the British Standard 
Institution in succession to Mr. John Ryan, who ha 
completed his three-year period of service as chai» 
man. Sir Roger Dunoalfe, chairman of British Glue 
and Chemicals, Ltd., has been re-elected president o 
the Institution, and Sir Stanley Rawson, vice 
chairman of John Brown and Oo., Ltd., has beew 
elected chairman of the Instutution’s Engineerinp 
Divisional Council. 


Tas following new appointments at the Brookly» 
Botanic Garden, New York, have been announced 
Dr. Walter R. Tulecke, formerly of Arizona Stat» 
College, research amociato ; Mies Gunny Larsson, o 
the Arctic Horticultural Research Station at Öjebyn 
Sweden, for one year as Ellen Eddy Shaw Fellow 
Miss Charlotte Mentges, of Frankfurt, Germany, t 
the educational staff. 

Pror. Jons Wortrs, assistant professor of chem 
istry, has been appointed associate professor, anc 
Maak-Sang Tsao, ingtructor of chemistry, has beer 
appointed assistant professor in the University o! 
Pitteburgh. 

Sin BaawARD KEEN, recently director of the East 
African Agriculture and Forestry Research Organiza. 
tion, has been appointed scientific advisor to Bairds 
and Tatlock (London), Ltd., 14-17 8t. Cross Street, 
London, E.C.1. 

Musans. GRETOS Grorar, manufacturers of 
scientific ap tus, announce that, as from Novem- 
ber 7, the Griffin and Tatlock Division at Kemble 
Street, Kingsway, London, will be closed: all 
correspondence should be addressed to Griffin and 
George, Ltd., Ealmg Road, Alperton, Wembley, 
Middlesex (Tel. : PERivale 8344. Telegrams: 
Grifgeorge, Wembley). 

EBRATUM. In the communication entitled ‘Site of 
Virug-like Particles in Rous Fowl Sarcoma Celle”, by 
M. A. Epstein, in Nature of October 22, an p. 785, 
ool. 2, line 3, the word ‘are’ should be omitted ; it is 
the vacuoles which are visible by phase-contrast 
microscopy. 
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TELEVISION AND FILM UNIT AT THE LONDON ZOO 


HE Zoological Society of London, its Gardens at 
Regent’s Park and ita Park at Whipsnade have 
ways enjoyed a great deal of newspaper and radio 
ablicity. With the advent of the Independent 
levision Authority (TA) several programme- 
roducing cornpanies have been formed, and some of 
‘em have asked the Zoological Society of London 
— grant them television righte. The Society takes 
16 view, however, that it would be wrong to grant 
«clusive rights to any one company, and that it 
ould be equally impossible to have numerous com- 
-anies working on the’ Society’a premises, Paran 
«on ab the same time, and disturbing ita wor 
xolusive rights cannot be granted nor can a com- 
letely non-exclusive arrangement be contemplated. 
"he Society has therefore decided to make the best 
«oeagible zoological material available and at the same 
mme to retain control of the Society’s interests in 
slevision programmes and films, and to ensure that 
. responsible organization is denied the opportunity 
f broadcasting the of its work. This 
will best falfil the Socisty’s policy of presenting ite 
york to the public. 
Of the several approaches made to the Society, all 
f which were carefully considered, that made by 
lranada was by far the most attractive and prac- 
icable. Granada proposed that the Society, in con- 
«motion with Granada, should establish a permanent 
eaident Television and Film Unit to produce pro- 
»rammea for television, for the cinema, and for more 
pecific educational and scientifle purposes. The 
Jnit will be under the direction of a unrversity- 
rained zoologist and will have at least two camera- 
nen, perhaps more, preferably people with some 
wientific inferest m zoology. It cover all the 
york of the Society at Regent’s Park, Whipenade, on 
xxpeditions abroad or wherever ib may be necessary 
o go for special material. Its first function will be 
„œ provide the Society with documentary material, 
and it will be able to undertake long-term projects 
which may need a&'oonsidereble period of time for 
their completion. 


The Society looks to television for something more 
than revenue alone. It is the medium that can beet 
project the Society’s work and encourage the primary 
object of the Society’s Royal Charter, granted in 1828, 
which is “the advancement of Zoology and Anmal 
Physiology and the introduction of new and curious 
subjects of the Animal Kmgdom" on a scale far 
beyond the ilities previously available. The 
work of the Unit will alal these objects laid down 
in the Charter, and while it will not suffer from any 
lack of scientific integrity it will have a wide a 
to the public. The use of the new medium 
much more than exploit the easy entertainment 
value of animals; the possibilities for such a Unit 
are enormous and have never been grasped by any 


[o iration before. 

Jin ndditicn to its long-term projects and quarterly 
schedules of work, the nit will keep & daily diary 
in picture and sound of eventa of special mterest, 
new arrivals and so on, thus building up an extensive 
film and sound library for use in making programmes, 
educational and research films. Documentary matter 
needing the slow accumulation of material over months 
or even years will be recorded, and zoological expedi- 
tions to all parte of the world will also be an important 
part of the bids of the Unit. Techniques to be used 


will melude photomicrography, glow-motion cinema- 
EE d lighting and the ‘hidden eye’ to 

animal behaviour continuously over long 
on 


The films ‘will be avaiable for production of 
television programmes and also for exhibition m 
cinemas, universities and schools. In addition, lrve 
broadcasts will be regularly produced. Granada 
will m general have first option; but the tele- 
vision es will be available to other users. 
Granada will distribute the programmes and 
films. . 

Under this arrangement the B.B.C., with which 
the Society has co-operated fully for many years, 
will be able to broadcast programmes of zoological 
interest in association with the new Unit. 


SMOKE ABATEMENT IN BRITAIN 


CONFERENCE IN 


IHE: National Smoke Abatement Society may 

take credit for having provided for many years 
a platform on which discussion of the problems of 
amoke abatement have been given full scope. AN 
alements of the community have in their turn been 
given their say. From year to year there have been 
heard the oft-repeated claims of the crusaders for 
cleaner air. For quite a few years careful research 
work and surveys of atmospheric pollution have been 
carried out by the Atmospheric Pollution Research 
Oommittee, and & conference of representatives of 
local authorities has been held under the ægis of the 
Department of Scientific and Industrial Research. 
One must not forget, too, the contributions to technical 
develo t, which have a bearing on these problema, 
nade a large body of scientists and engineers in 
fuel technology and resulting in a knowledge of how 


BOURNEMOUTH 


to burn fuel smokeleesly. The Society’s platform has 
again in these fields been the means of publicizi 
fyi tme to dua the palnistekma efforts P téchaioal 
development that must provide the basis of any 
really effective action m smoke abatement. 

In this critical year of the Society’s history, the 
Government's Clean Air Bill is likely to be debated. 
Accordingly, the proceedings of this year’s annual 
conference of the Society, held in Bournemouth 
during September 28-80, are of d intereet. 
In keeping with pest traditions, all aspects of the 


„thorny problems to be faced have in some measure 


received attention, and opinions have been voiced 
which to reach the ears of the legislatore. In 
his presidential address to the Society, Bir Ernest 
Smith rightly streased the influence, in bringing about 
this situation, of the informed body of opinion into 
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which there have been injected a large variety of 
ideas and much prastioal i by the 
activities of the Sooiety. This is not to di the 
contributions made by that other large but silent 
body of expert opinion containing the practitioners 
of the technologies involved, who for upwards of a 
generation have provided a technical basis upon 
which smokeless oombustion ice may be 
achieved. Without the ‘know how’ to burn fuel 
smokelesaly, legislative action would be ineffective. 
The need at the present time is the problem of 
effective application of this existing knowledge. 

The conference this year has provided interesting 
descriptions of recerit progress in domestic heating 
by centralized methods, in particular of the Weat- 
minster City  Oounoil's district-hoating scheme, 
considered from the financial, engineering and oper- 
ational aspects. The scheme shows a saving of coal 
aa wel as an overall economy, & reduction of 
atmospheric pollution and improvement in domestic 
amenities. , 

Floor warming was an ancient practice known to 
communities aa wide apart as the early Koreans and 
the Romans. To-day, with the application of eleo- 
trical heating, the principle of thermal storage may 
be applied, the electricity being plied to concrete 
flooring in ‘off-peak’ periods. Gradually, but surely, 
the hardy and reluctant dwellers of the British Isles 
are succumbing to the lure of the use of partial 
central heating, an interesting new feature of this 
practice being the application of forced circulation of 
hot water in small prpes—a result of research by the 
British Coal Utilization Research Association. All 
the heat from the boiler is kept withm the living 
space of the house and is localised mainly in the 
radiators as the piping is so small. Another inter- 
esting article explains how the stuffineas of ducted 
hot air, another ioe emanating from the 
Romans, may be safeguarded by suitable control of 
the movement of the air. The above are merely a 
selection of the many i ing points emerging 
from the technical discussions of conference. 

On the issues involved in the projected Clean Air 
Bill, opinions were many and comprehensive, ranging 
from contributions by the representatives of l 
authorities to several informative explanations of the 
purpar of tho Beaver Report by members of the 

ittee. These make much more intelligible 
reading than does the draft of tha Clean Air Bill 
itself.  Proverbially, the draft of a Parliamentary 
Bill in any case provides a form of mental ion 
for the layman. The contributions to Bourne- 
mouth conference give at least & clear indication of 
the intentions of the Report, and the reactions of 
much representative opinion from the local author- 
ities. The views of ordinary man and of the 
industrialist were unfortunately not heard; this is 
to be regretted, since they may be regarded in same 
respects as the victims for the sacrifice. 

The objectives of the conference were, as would be 

altruistic and worthy. The factors of 
practicability of some of the intentions may be quite 
another matter, about which, it is to be hoped, some- 
thing may at last be heard in the debates in Parlia- 
ment, if the victims have not become mesmerized 
-by the certainty of a kil. Nevertheless, it must be 
that now there looms before us some prospect 
of wise action which may contribute materially to a 
cleaner Britam that is so much desired by all. How 
much cause for thanksgiving may emerge in next 
year's conference. R. J. SARJANT 
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CAMBRIDGE ASTRONOMICAL 
SYMPOSIUM ; 


HE symposium on ‘‘Astronomical Seeing’, he 

ab the Observatories, University of Oambridg 
during September 12-14, was timed to follow tb 
General Assembly of the International Astronomic. 
Union at Dublm, and thus to take advantage of tt 
presence in Europe at this time of astronomers fro» 
all over the world. Its object was to provide 
forum for the exchange of ideas and informatio 
relating to the various aspecta of the subject. Thee 
aspects include the accumulated knowledge of vimus 
observers ; the extensive ad hoo instrumental stadie 
that have been made more récently, especially in th 
United States ; the theory of scintillation, develope 
mainly with particular reference to radio problems 
and meteorological information about inhomogeneit, 
and turbulence in the atmosphere. The sim was t 
provide time in the programme for sufficient dis 
cussion, go that progress could be made towards th 
resolution of differences. 

Dr. J. 8. Hall (U.S. Naval Observatory, Washing 
ton, D.O.) described experiments in which correlation 
had been found between intensity scintillation im 
certain frequency-ranges and the speed of the uppe 
winds. Lampe attached to balloons showed les 
scintillation even at & height of 80,000 ft. than dic 
stars observed ab the same time; but it is probably 
unsafe, he said, bo conclude from the experimenta x 
far made that appreciable seeing effecta come fron 
greater heights. Dr. Hall showed a film of shadov 
bands mg the objective of the Washington 40-in 
telescope, an. of extra-focal Hartmann patterns. Dr 
P. B. Fellgett (Cambridge Observatories) reviewex 
the physical theory of scintillation., Plane wave. 
fronta of starlight are diffracted by irregularities ir 
the refractive mdex of the air, and the diffraocteo 


while phase scintillation decre&ses slightly. The 
complex autocorrelation function of the amplitude 
across the mean direction of travel remains constant ; 
and the mean intensity distribution in a telescopic 
image is also independent of distance from the source 
of disturbance. The ial frequencies. in the sci. 
a ipaa an DO he ee 
of refractive index. Dr. A. Hewish (Cavendish 
Laboratory) presented quantitative resulta for some 
chosen cases. He showed ions and slides of 
the detailed development of bri changee 
beyond sinusoidal p ing- layers of various 
amplitudes; of the in brightnege 
changes and phase-scintillation; and of the corre. 
sponding autocorrelation functions of complex ampli. 
tude, showing the dominance of harmonica of the 
layer-frequency when the phase change is large. The 
for a layer having & Gaussian autocorrelation funotion 
of refractive index. 

Dr. G. Keller (Perkins Observatory, Ohio) gave a 
detailed account of work at the Perkins O i 
Observations have been made of the temporal por 
spectra of brightness changes for various telescope 
apertures ; the correlation of scintillation in certain 
frequency-ranges with upper-wind speed ; correlation 
of upper-wind direction with the dependence ol 
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ointilation, observed through a alib the 
bjeotive, on the position-angle of the slib; and the 
egreo of coherence between scintillation in selected 
«cequenoy-r&nges observed in two neighbouring 
pertureg, Dr. W. H. Steavenson (Cambridge) dis- 
used the effecta which oan be distinguished visually 
<a extrafocal images or when the eye is placed at the 
ocus of the telescope. The ‘high appears as 
*&dow patterns blown at high across the 
sperture, and defocusing experiments indicate an 
,verage height of origin of about 10 km. Slower 
hadow bands originating within a few hundred feet 
4f the telescope can be seen to move with the surface 
«ind. Local dame and tube effecta are recognizable 
yy their geometry. In large reflectors, the cooling of 
he mirror causes disturbances in the thin layer of 
mir at the face of the mirror; these are much more 
rious than the well-known changes in mirror 
«sphericity and can often be the dominant cause of 
mage spread. Dr. A. Hynek (Ohio State University, 
Zolumbuse) re stadie of 1 motion made by 
Dr. A. G abo i i Star-trails 
seoorded on fast-moving showed the amount of 
movement, the proportion of the time that the image 
‘3 sharp, and the occurrence of multiple images. 
These studies were made with special reference to 
+he design of methods of photographing Mars, and 
an important conclusion is that at Flagstaff the 
usbanteneous Image movement is nearly the same 
over the whole disk of the planet. Dr. Hynek also 
reported some very recent work at Ohio State 
University which included measures of image move- 
«nent in two colours. If i read were an effect 
GF rapid drago motion, this iih rovide & further 
test of the remark of Hewish and Keller that the red 
«mages may be expected sometimes to have a sharper 
‘core’ than the blue. 

Dr. B. H. Briggs (Cavendish Laboratory), describing 
«&dio observations of the scintillation at neighbouring 
wave-lengths, said that in the ray- enu aia 
approximation the correlation across the 
aaply welated to the sprend In the ray: path eap iba 
between the source and observer. Rapid frequency- 
change experiments yield records mmilar to the 
Th probe of inter photographs of Zwioky, and 

P pecie iulio Oodd emilar, Dr. 
H. Linfoot ( Observatories) took up the 
uenia E harm done by bad seeing. 
Seeing effecte reduce the rate at which & 
telescope can record information about the sky. The 
logs can be estimated in terms of the mean trans- 
mission factors (sine-wave response factors), which 
are essentially equal to the mean autocorrelation 
function of the complex displacement across the 
aperture. Dr. Linfoot showed how the reduction in 
information capacity (in Shannon’s sense) can be 
calculated fram the statistics of seeing ; 
speaking, the loes is of second order when the 
errors are small. Dr. R. Goody (Imperial Co of 
Science and Technology, London) presented meteor- 
ological date on turbulence and convection in the 
atmosphere. By day, in clear weather, convection is 
most intense near the. ground and falls rapidly 
throughout the first 1,000 ft. Convection is enhanced 
over large mountains and islands. A small island 
should have good daytime seeing, and even a few 
feet of height above the ground could be beneficial. 
Aircraft results show inhomogeneities at various 
i A few accelerometer records from balloon 
show increased turbulence near the tropopause, 
but ib is not known whether this is typical The 
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northern edge of the jet stream in the northern 
hemisphere is sometimes very turbulent. Generally, 
however, the atmosphere is non-adiabatic and is 
continually being mixed, so that the causes of seeing 
effects are unlikely to be confined to any narrow 


widely different opinions were 
expreased about the usefulness of the ray approx- 
imation to the Huyghens wave treatment. One view 
is that ray theory is adequate under suitable con- 
ditions for amall phase perturbations. It was urged 
in reply that ray theory is easentially the lmit of 
wave theory as the wave-length becomes very small 
compared with the relevant path- 
differences, Bo that it is expected to be valid (as in 
aberration calculations) only for large phase-changes. 
It was the general opinion that the phase 
to seeing ouid be; of the ordas of 
a few radians, but the laok of any specific measure- 
ments of this fundamental ity illustrates how 
much is still to be learnt. It was pointed out that 
the combined effect of spatial smoothing by the 
objective aperture, and temporal amoothing in the 
electrical filters, would in general make the amount 
of scintillation recorded photoelectrically 
on the transverse speed of the shadow bands. Until 
this is allowed for, is cannot be eeid whether the 
obearved wind-scintillation correlation representa an 
actual physical connexion between wimd-speed and 
optical inhomogeneities in the air.  Non-isotropio 
inhomogeneities would necessarily give rise to tele- 
B. images that are nob i symmetrical, 
ough this effect might be masked by disturbances 
Senes ch castes DOBLE Ib was suggested that 
the height of origin of scintillation could be found in 
principle from the cross-over wave-length in the 
colour scintillation; from the ratio of phase to 
brightness-scintillation at different wave-lengths ; 
and by the analogue of the spaced-redeiver experi- 
mente of Briggs e£ al., the linear transverse velocity 
being found from the correlation of scintillation m 
two apertures and the angular velocity by observa- 
tions of two neighbouring stars. A plea was made 
for observations in narrower wave-length ranges. 


HUNGARIAN-CZECHOSLOVAK 
POLAROGRAPHIC CONFERENCE 


R the first oslovak Polaro- 

graphic Conference held in Veezprém, ; 
during August 11-14, seventeen Czechoslovak - 
grephiste, mostly from the Polarographio Institute of 
the Ozechoalovak Academy of Science, were gueete 
of the modern Chemical University in Veerprém ab 
the meeting arranged jointly by the University, the 
Hungarian Chemical Society and the Hungarian 
Academy of Science. Prof. J. was the 
leader of the Czechoslovak delegation; from the 
Hungarian side, Dr. Polingzky (dean), Dr. Preissich 
(secretary of the Chemical Society), Dr. Cieleexky 
(chairman of ite Polarographic Section), and Prof. 
Bognár (general secretary of the Hungarian Academy) 
organized the Conference extremely successfully. The 
Minister of Education, Prof. Erdey-Grüz, a prominent 
physico-ahemist, was in the chair. At the opening of 
the Congress, a diploma of honorary fellowship of 
the H i y of Science was presented to 
Prof. J. Heyrovsky, who then delivered an address 
on the “New Trends in Polarography”. Prof. L. 
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Erdey addressed the general assembly on the 
“Development of -Polarography in Hungary”. 

The forty-six communications that followed were 
divided into two parallel sections, one for applications 
in inorganic analysis, the other for biochemistry and 
"biology. Lectures and discussions were in German, 
English, French, Hungarian and Slovak. General 

oscillographic po. polarography was discussed at a con- 
joint meeting by J. yrovaky and quantitative 
oscillography by R. Kalvoda, who demonstrated 
their specially constructed cathode-ray oscillographs. 
As innovations may be mentioned: polarographic 
estimations of chromatograms (J. Proezb and J. Kis), 
automatic polarographic analysers of long duration 
(J. V. A. Novák), streaming of electrolytes induced 
by alternating currents (J. Dévay), derivative our- 
rente obtained by electromagnetic induction (J. 
Proet and J. Paulik), deposition of magnesium ab 
the ing electrode (K. Gydrbiré, L. Poós and 
J. Proext). In the biological section, several com- 
munications concerned Brdióka's protein teet, the 
determinations of vitamins, oxygen in tissues, 
alkaloids and many applications in pharmacy and 
food production, and the study of macromolecules by 
means of suppression of maxima. 

The communications will be published in full m 
German by the Hungarian Academy of Science m a 
special volume. Brief abstracts of the papers may be 
obtained through Dr. E. Bodor, Chemical University, 
Vesrprém, Hungary. 

It should be added that Veszprém lies close to the 
famous Lake Balaton, on the banks of which the 
delegates enjoyed discussions for several days after 
the Congress. J. HrsvRovSrf 


NATIONAL PHYSICAL 
LABORATORY, TEDDINGTON 
REPORT FOR 1954 


HE annual report for 1954 of the National 

Physical Laboratory, Teddington*, consiste of 
the report of the Executrve Committee which was 
presented to the General Board at its meeting during 
. the afternoon of May 20, 1055, the annual open day 
of the Laboratory (see Nature, 175, 1102; 1955), and 
detailed prepared by the respective supar- 
intendents, of the work of the nine divisions and 
Test House of tho Laboratory. 

The Executive Oommittee refers with particular 
pleasure to the visits of Their Majesties the King and 
Queen of Sweden on June 29, and of the members of 
the Royal Commiasion on the Civil Service on May 13. 
Other visitors during the year included perties from 
the Royal Naval College, Greenwich, and delegates 
from the joint spring meeting of the Institute of 
Metele with the Société Francaise de 
and from the General Assembly of the Internationl 
Union of Pure and Applied Physics. A thirty-minute 
television outside-broadcast directly from the Labor- 
atory took place on June 2, and the work of the 
Laboratory, with special reference to asrodynamios 
research, was also described in a schools’ broadcast on 
October 27. In addition, the director of the Labor- 
atory, Sir Edward Bullard, took the ing perb in 
a studio programme, entitled ''"Power fram Bun", 
which was broadcast on October 11. 

Physical ipse "oc tho Toar 1084, Py. vi toe 
7 plates. (London: O., 1065.) 4s. not. 
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At the beginning of the annual 
of the members of the General 


-Oammittee, 
y, the N.P.L. Advisory Committee a 
Radioactive Standards, are listed. The new Com 
mittee formerly existed as an informal body, con 
sisting of representatives of the Atomic Energy 
Research Establishment, the Oar ay 
Research Unit of the Medical Research Council, thí 
Royal ee ital and the National Physica 

; W. Robinson, superintendent 
of the Pisin Division of the war 
appointed chairman of the Committee. In order & 
make the work of the Laboratory better known t 
industry, two liaison offloers were ap inted during 
the year fore three-year period, and iin report 
that they have visited thirty-two research association: 
and have made direct contact with a number of 
industrial firms. The new building for the Metallurgy 
Division, which contains the refractories section, the 
X-ray section and laboratories for work on radio- 
active tracera, was formally by Sir Lawrence 
Bragg on April 6, and in June a new Division, 
that of Control Mechaniams and Electronics, was 
formed by amalgamating the control mechanisms 
section of the Metrology Division with the Elec- 
tronica Division. The fleld of work to be covered by 
the new Division is a wide and important one, dealing 
with the automatic control of experimental, in- 
dustrial and administrative operations and the 
development techniques and equipment for data- 
processing and computation; but, at present, work 
is to be restricted to & continuation of that previously 
carried out by the two original sections. 

The Laboratory took in several exhibitions of 
scientific apparatus, including the Physical Society 
annual exhibition, the Royal Society soirées and a 
conversazione arranged by the Institution of Civil 

. Two international symposia were held 
during the year at the Laboratory, one in May on 

“Creep and Fracture of Metals at High Tempere- 
tures’ ee ee “Precision 


Electrical Measurements". roceedings of the 
symposium on “Automatic Computere”, held 
in 1068, end four now booklets, Noe. 68, in 


the series ‘Notes on lied Science” were published 
during the year. In ition, one hundred and forty- 
gix scientific papers were contributed by members of 
the staff of the Laboratory to various journals and 
periodicals; lista of these are appended to each 
detailed divisional report. 

The individual reporta of the various divisions of 
the Laboratory indicate the wide range of scientific 
subjecta covered. The Laboratory has, in addition 
to an extensive research programme, part of which 
is paid for by other government departments, certain 
specific responsibilities, including the maintenance of 
standards and routine test wor It would appear 
that the programme contains more itema than are 
really desirable, and a reduction in the number in 
order to enable more rapid progreas to be made with 
the remainder, and ps also to commence on a 
few new urgent items specially appropriate to the 
Laboratory, is being considered. The Aerodynamics 
Division has carried out im work on the 

plication of boundary-layer control to the reduction 
Of drag and the inorase of Lift. Heli appeared 
on the research of the Division for the 


_first time, and a twin-rotor model for wind-tunnel 


tests was being made. Some fundamental work con- 


no, 4488 November 5, 1955 


Sting of high-speed tunnel experiments on the flow 
f air at supersonic speeds over elliptic cones has- 
Wilready received practical application in the behaviour 
f high-speed aircraft and the use of highly swept 


a the Oontrol Mechanisms and Electronics 
Jivision work has continued on digital vomputers, 
nalogue computers and data-reduction devices. Two 
tic-drum stores have been installed on the 
«ilot model of the automatic computing engine 
ACE); an enlarged and improved version of the 
lectronic simulator has been put into service and 
mused in conjunction with the London School of Econ- 
«mics for an extensive study of economic systems ; 
and, at the request of the Committee on High-speed 
M Mei of the Depattment of Boientiflo and Indus- 
rial Research, a group was formed in May to study 
he mechanization of large-scale clerical operations 
sy means of electranic-digital techniques and equip- 
nent. A new impulse generator for 3-2 MV. was 
«stalled during the year in the high-voltage section 
of the Electricity Division, and, in connexion 
«vith its work on énoy standards, a highly 
stable oscillator controlled in xb n by & cavity 
-vesonator has been developed by Diviaion. 
Steady was maintained eres the omeium 
atomic-beam standard. 

The Light Division has spent several years develop- 
«ng methods for the production of diffraction gratings 
susing techniques suggested by Sir Thomas Merton. 

The stage has now been reached where good-quality 
wand reasonably sized gratings, suitable for use in 
research and industry, can be produced comparatively 
scheaply. Work on the application to the control of 
machine tools of the system of moiré frmges which is 
formed when two identical diffraction gratings are 
superimposed with their rulings nearly parallel has 
also been actively pursued. The Metrology Division 
reports considerable progreas in the development of 
autocollimation and pneumatic gauging as a means 
of making highly accurate dimensional measurements 
for research and industry, and mention is made of 
the machines that have been built in the Laboratory 
to measure bore diameters of 0-1—6 in. to an accuracy 
of + 0-00001 in., sin addition to an apparatus to 
measure the diameter of wire as fine as 0-000 3 m. to 
a similar accuracy. A new absolute determination of 
gravity, in which the free up-down motion tn vacuo 
will be timed, is enviseged, in order to improve the 
&couracy of measurement of barometric pressure and 
hence the steam point, and some preluninary work 
has already been done on the propoeed interfero- 
metrio method for measuring the oe over which 
the motion is to be observed. Consideration is also 
being given to the construction of a transportable 
prunary-standard barometet for additional mprove- 
ment of the precision of realization of the temperature 
100° C. 

In the Metallurgy Division an RERUM UE of the 


processes place during the fatigue of metals 
has been and in the study of interorystalline 
fracture of ion alloys and certain cop alloys at 
low tem: tures some remarkable ta have been 
obtai A Nau sated dm 


October 1954 giving results of creep testa lasting up to. 
ten thousand hours (more than a year) on steels to be 
used in the British Electricity Authority's new power 
stations. The Physica Division has co-operated in an 
international comparison of three resistance thermo- 

meters, constructed at the United States National 
Bureau of Standards, Washington, D.C., the Institute 
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of Metrology, Leningrad, and the National Physical 
Laboratory, respectively, and its acoustics and sound 
measurement section has given assistance with a 
form of acoustical treatment designed by the Building 
Research Station for the stonework of the new 
Coventry Cathedral. The radiology section has con- 
structed a new free-air ionization chamber for use 
with X-rays generated up to 800 keV. Features of 
the new chamber are that it is of the guarded-field 
type and that the air pressure and the potential of 
the case relative to that of the electrode system can 
be varied. The Mathematics Division has devoted 
most of its time to the solution of problems for 
industry and other government departmenta, using 
the pilot model of the sutomatio computing engine, 
and one of the largest problems has been the 
analysis of streases‘ set up in the steam-oatapult 
retardation structure in H.M.8. Ark Royal. An 
interesting development reported by the Ship 
Division is that testa were undertaken for the first 
time during the year on sailing yachts. Oonsidereble 
assistance in other connexions has also been given by 
this Division to the Yacht Research Council. 
Finally, the annual report, which is presented with 
an attractive cover and is illustrated, concludes with 
a report of the Test House and with a lst of the 
senior staff of the Laboratory, arranged according to 


the various Divisions. 


EDUCATION IN ENGLAND AND 
WALES DURING 1954 


HE report of the Ministry of Education on 

“Education in 19054" * gives statistics for pri 
&nd secondary education in England and Wales and 
for university awards and further education d 
the year; but the section on advanced emu ced 
education in technical colleges continues to display 
the confusion m which technological educatian still 
lies and which the institution of a new award recently 
announced by the Minister does nothing to remove. 
The number of children in the maintained schools 
increased by about 120,000 in 1954 and will continue 
to grow, but by decreasing amounts, until 1958. The 
number of children in the infant schools had already 
started to decline by the of 1954; but 
the secondary schools will not recerve their 
increase in numbers until 1958, and the peak will 
be reached at the end of 1960. The ision of 
additional piao oan schools is well in hand : 
of some 210,000 new places brought into use durmg 
the year ended Ooto l, 1954, 75,000 were in 
secondary schools, while a further 200,000 
were under construction; and the building pro 
gramme for 1954—55 18 providing some 120,000 ikae 
in secondary schools out of a total of 187,000. 

The number of teachers increased by 6,100 in 1953, 
and for 1954 the increase is estimated as more than 
seven thousand, while the entry of 11,768 students 
for two- or three-year courses at training. college 
was the highest recorded. Generally, the staffing 
position tended to improve during the year; by 
1961 at latest, nearly all primary-school classes 
should be reduced to to the regulation size of forty 
pupils or lés, and in the secondary schools over the 


* Bduoation in 1964 : pene mne Mindy of 
and the Statisties of Public and Wales Pp. 
viii d-1907. (Omd. 0621.) ~ (London : IATER 955.) 74, 04. net. 
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same period it should be posable to maintain the 
present standards, which are appreciably 
better than those of flve years ago. The supply of 
graduate teachers of mathematica and science has 
continued to cause serious concern, quality rather 
than quantity being the deficiency in 1054; but 
difficulty is anticipated m iting even a sufficient 
number of these teachers to meet the growing needs 
of the secondary schools. Sir David Eccles, in his 
introduction to the report, refers to the action he has 
taken to see whether existing salary scales for such 
teachers engaged in more responsible or advanced 
-work are adequate for their purpose and likely to 
lead to the needs of the schools being properly met, 
and also to the consultations with the universities, 
industry and other departments as to the possibility 
of restramt in the recruitment of graduate scientists. 
This approach has been deprecated by the Advisory 
Council on Scientiflo Policy in its subsequent report, 
but no other proposals are made for meeting the 
shortage, although area training organizations and 
colleges have considered the possibility of increasing 
the output of non-graduate teachers able to take 
some part in teaching science and mathematicae, 

i in secondary modern schools. The mam 
difficulty has proved to be one of suitable candidates. 
The National Advisory Council on Education for 
Industry and Commerce was asked to examme the 
requirement for trained technical teachers, and 
on its advice the Minister decided to retam the 
technical training colleges in Bolton, Huddersfield 
and London. 

The National Advisory Council submitted revised 
proposals for a national award in advanced technology 
and has also paid particular attentian to the develop- 
ment of sandwich courses, which it discussed with 
the Federation of British Industries. EN 
the year another 118 advanced courses at i 
colleges were approved for the special 75 per cent 
grant (making & total of 498) and the number of 
advanced short courses for scientific workers and 
technologists already employed m industry was 

ttiocally doubled, it is clear that the confusion 
tween technical and technological education per- 
sista; and that the p to develop ultimately 
some thirty technical co into advanced regional 
colleges carries grave risks of spreading available 
reeouroeg too thinly to be effective even if staff of 
the isite calibre can be attracted. Building pro- 
jecta to the value of more than 27.5 million were 
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completed during 1954 at further education establish- 
ments, out of & total £58,858,000 completed. The 
Minister announced at the end of year ap 
increase for 1955-56 of £2-5 million in the annuam 
building for technical education, as well 
as the ion of certain restrictions on the type 
of course for which new technical college i 
oan be approved. At the same time, he emphasi 
the need for continued eoonomy in educational ex- 
penditure and for giving priority to certain selected 
projects if the new advances are to be made good 
and delay avoided in proceeding to further advances. 
More than fourteen thousand students entered 
universities and university colleges in 1954 with 
financial assistance from publio funds, and further 
progreas is reported towards more uniform practice 
among local education authorities in standards of 
selection and in rates of ta. Thirty State acholar- 
ships were again offe for mature studente, and, 
since these ta were instituted in 1947, 
204 such scholarships have been awarded, mostly in 
English, economics and politics, but in recent years 
increasingly in natural sciences and mathematics. 
Referring to Colonial studenta, the report states that 
in 1954 the training colleges accepted 161 students 
from different Colonial Territories and also 
found places for four studente from the Sudan and 
twelve from Iraq and for seventeen Colombo Plan 
scholars. There is ample evidence that the i- 
ment of dining Colonial teaches ii training colleges 
in Great Britain is proving a success: the students 
are well liked and hard working, and seem to enjoy 
the life and work of the colleges. Exchanges of 
teachers with Commonwealth countries and the 
United States only totalled eighty-eight (eighty-six 
in 1953), and only eleven went to European countries 
(nine to France, one to Germany and one to Austria). 
The also covers the Victoria and Albert 
Museum and the Science Museum, London, ees 
that completion by 1960-61 of the Centre Block 
the Science Museum building will have accomplished 
the second of the three stages of devel 
recommended by the Bell Committee in 1913. 
in the Reading Room of the Science Library were 
26,002, compared with 25,241 in 1958; requisitions 
for external loans rose from 04,772 to 101,683, and 
176,960 photocopy sheeta were issued with 
157,894 in 1958. On the major issue of a acience 
centre and the project for a national lending library 
of science and technology, the report is silent. 


ELECTRON MICROSCOPIC OBSERVATIONS ON THE STRUCTURE 


OF THE SIEVE PLATES IN CUCURBITA 


By C. E. L. HEPTON, Pror. R. D. PRESTON, F.R.S., and G. W. RIPLEY 
Department of Botany, University of Leeds ` 


HE movement of solutes through the phloem of 

plant stems has long been an object of intense 
study and has produced a voluminous literature. In 
spite of this, however, it cannot be claimed that any 
of the ‘proposed, mechanisms of transport are any 
more satiefactory now than they were when first 
suggested. Tho explanation is not far to seek. It is 
generally agroed that translocation: occurs along the 


sieve tubes at rates which are enormously higher than 
could possibly obtain by diffusion alone. Whether 
these rates are achieved by convection (for example, 
mass flow) or by some kind of ‘activated’ diffusion 
(for example, movement at an interface) the major 
barrier to flow occurs in the aleve plate, and ib has 
become very clear that further advances must await 
a thorough elucidation of the structure of this plate 
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1. Longitudinal section through sieve plate of young Cueurbila stem. Shadowed palladium-gold , magnification 18 700 x. Note 
ths two pores on either flank cut in almost median section; the position ofa third pore, out of section, may be detected in the centre 


and, in particular, the nature of tho content of the 
sieve pores. This has been emphasized in & recent 
discussion of the structure of phloem in terms of its 
funotions!. 

We have now completed a series of preliminary 
observations on the sieve plates of Cucurbita which 
we consider to represent a distinct advance of suffi- 
cient importance to be recorded at this time. Pieces 
of stem 4-5 in. long cut from young planta growing 
in & greenhouse were immersed for two hours in 
0-8 M sucrose. This treatment was intended to 
reduce the turgor preesure in the sieve tube elements 
and hence to minimize slime plug formation, following 
the method of Currier, Esan and Cheadle!. Separate 
vascular bundles were then dissected from a central 


piece about 1 om. long and fixed in a 1 por cont 
solution of osmio acid in a veronal-acetate buffer at 
pH 7-25. After washing in buffer solution for two 
hours they were imbedded in the usual way in & 
mixture of 10 parte butyl and 3 parta methyl 
methacrylate. Ultra-thin sections, both transverse 
and longitudinal, were cut on a Hodge-type microtomo 
mede in this laboratory. The methacrylate was 
removed by passing the sections through amyl 
alcohol and amyl acetate and the preparations 
shadowed with palladium-gold. These sections are all 
of sieve tubes which we presume to be functional. 
The transverse sections of sievo plates are not 
presented since they are not of a quality to yield any 
new information. They do, however, substantiate ay 





Fig 2 Asin Fig. 1, magnification 30,000 x. 


Note the finely granular appearance of the contents of tho pore 
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fully a8 such sections can the diagrammatio represen- 
tations made by Heau!, namely, that the pores appear 
to be plugged with material confluent with what 
appears to be the cytoplasm of the sieve tubes, 

tational longitudinal sections, however, 
which were much more successful and are in any event 
more likely to yield oritical information, are illustrated 
in Figs. 1 and 2. 

Examination of these photographs leads to several 
important conclusions : 

(1) The cytoplasm is continuous from one sieve 
tube to the next through the sieve pores. The contenta 
of the pores are withdrawn from the pore walla; but 
this is probably an artefact induced largely by the 

with the sugar solution. It would seem 
that in Nature the pores are completely plugged. This 
at last confirms the suspicion voiced by various 
workers (for example, Crafts?) based on much lees 
‘adequate observation under the light microscope. 

(2) There is no continuity of vacuole across the 
meve pores. Although’ the cytoplasmic strands have 
collapsed, this can scarcely have been due to collapse 
of a hollow tube, for in that cas we would have 
expected to observe the vacuole opening oub on each 
si of the pore into that of each of the contiguous 
elements. 


(3) The wall of the sieve plate has itself an 
unexpectedly complex structure. We do not wish at 
the moment to comment further upon this. 


(4) There appear to be few or no micro 
through the walls as large aa 200-300 A. as postulated 
by Crafts? in a recent review. The shri of the 
cytoplasm in the pores makes it diffloult to assces the 
probable condition in untreated material, so that tho 
size of any presumptive micro pores here remains an 
open question. 

8 will not permit a complete analysis of these 

in terms of translocation mechanisms even 
if this would be profitable at this time. It may, 
however, be pomted out that even this preliminary 
work may reasonably be interpreted as demanding a 
new approach to the problem. The mass flow hypo- 
thesis of Minch‘ & continuity of vacuoles 
from sieve element to element as part of the flow 
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path. This is now demonstrably ezroneous, and, in 
view of the fact that mass flow of the whole cytoplasm 
is difficult to conceive, the complete hypothesiB as 
first formulated must fall. Tho attempts made by 
Orafte* to meet this eventuality, by ing the 
existence of pileri in the cytoplasm of the pores 
of the order 200-300 A. wide, seems to be on no 
safer ground even if such pores could be shown 
adequate to cope with the solute movement. In any 
event, a simple calculation shows that, even i 
Poiseuille flow in such fino ca illariee, the preasure 
gradient acroas the thickness o the sieve plate would 
need to be so high as to be inconceivable. à 
Bimilarly, the intervention of cytoplasmic stream- 
ing championed by Curtis! can y be considered 
any longer feasible even on anatomical grounds alone. 
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by Van den Honert* meeta with tho difficulty that 
the only continuous interface available is a solid- 
liquid interface. Movement at such interfaces is 
known to be much too slow to account for the 
measured rates of solute transfer. 

It could therefore be that the time has oome to 
discard mechaniams which are fundamentally purely 
physical. A recent paper by Kursanov! emphasizes 
the probable role of metabolio factors in Bolute 
transport in phloem; we can only add that the 
apparent continuity of the cytoplaam suggesta 
strongly that vital processes play a more important 
part than is sometimes assumed. 

Buy ue B., Hean, K., and Cheadle, V. L, Amer. J. Bot., 48, 08 
* Beau, K., “Plant Anatomy” (John Wiley and Bona, 1088), 


a HU Farad, Soe. Dis., Wo. 3, 158 (1948); Bot. Rø., 17, 

iM H., “Dio Btoffbewegungen in der Pflanze" (19090). Bee also 
re. 3, p. 34. 

* Curils, O. F., “The 


Translocation of Bolutes in Plants” (1 . Ourtls, 
O. F., and Olark, D. G., “Introduction to Plant [un A sas 


* Van den Honert, T. H , Proc. Koa. Abed, We. Amsterdam, 85, 1104 


' Kursanoy, A. L, Botenichetki Xkurmal, $7, 585 (1962) (m Eusian). 


SPECIFICITY IN CHEMICAL AND ENZYMATIC OXIDATIONS OF 
GLUCOSE ANOMERS 


By Dr. RONALD BENTLEY 
Depertment of Blochemistry and Nutrition, Graduate School of Public Health, University of Pittsburgh, Pittsburgh 13, Pa. 


iis chemical oxidations of glucose! and methyl 
glucosides* to gluconie acid are often more rapid 
with the B- than with the «-anomers, The reagent 
moet extensively studied is bromine m solutions 
buffered at about pH 5-44. Under these conditions, 
the pyranoee ring 18 converted first to 3-glucono- 
lactone in high yield. Gluoonic acid is thon formed 
by slow hydrolysis of the lactone. The ratio of the 
rates of oxidation at 0? is 8:a = 39-2, and similar 
increased reactivities are found for the B-forms of a 
number of pentoses, hexoses and disaccharides’. 
Elucidation of the mechanism of these reactions 
should have an important bearing on the biochemical 


oxidations of glucose, for which an even higher order 
of gpeoifloiby exists. In one such enzymatic oxidation, 
using notatin (glucose aerodehydrogenase), it was 
shown that, like the chemical reaction with bromine, 
the initial product is 3-gluconolactone ; further, the 
reaction is more rapid with B-gluoose*. 
been demonstrated unequivocally that the specific 
Substrate of notatin is B-»-glucopyranose! ; a-p- 
Glucose is oxidized at about the rate of other sugars 
and the ratio of rates in this case is the highest yet 
observed (8 : a = 156). An analogous case is that of 
the glucose dehydrogenase isolated from ox liver, 
which is also specific for B-p-glucose’. Glucose 
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m-phoephate dehydrogenase similarly produces 0-phoe- 
-4hogluconolactone from the Robison ester’; the 
ynthesia of this ester by catalytic saponification of 
mi: 2: 3: 4- tetraacetyl - B - D - glucose 6 - phosphate” 
«trongly suggests that in this case, too, the enxyme 
4 specific for the B-anomer. 

+o interpret these chemical and enzymatio speci- 
Joities in terms of a conformational is gimilar 
4o that developed in the case of oyolohexane and other 
alicyolio compounds. Such an analysis indicates that 
tthe hydroxyl group on carbon atom 1 of a-gluoose is 
min a sterically hindered position, and that reactions 
«directly implicating the hydroxyl group "will take 
mplace more readily with B-gluoosee. Mechanisms for 
the chemical and biochemical oxidations will be dis- 
«cussed in the light of stereochemical considerations. 


Conformation of Glucose 


Although the P rrii of strainleas ‘chair’ and 
‘boat’ forms of pyranoee ring was recognized by 
Haworth’, gluooee is usually represented in the 
Haworth perspective formula as a (strained) planar 
structure, the subetituente being considered aa above 
or below the plane of the rmg. In 1947, Hassel and 
Ottar!! discussed the structure of moleculea here rv 
cyclohexane or pyranose rings and stated that: “ 
experimental evidence indicates that the six-mem- 
bered ope ring found in many sugars will 
gen have the staggered form correspondmg to the 
symmetrical cyolohexano ring", that is, to the ‘chair’ 
form. The poasible conformations for pyranoses were 
considered in detail by Reeves, who concluded that 
in the case of D-glucose the most stable conformation 
waa that indicated as Ol in Fig. 1. The alternative 
10 structure (which is derived from Ol by ring con- 
version!") contains more ‘instability factors’. Hassel 
and Ottar farther pointed out that if the pyranoses 
existed in such ‘chair’ forms, the substituents would 

either the axial (a) or equatorial (¢) position as 
in the case of the cyclohexane derivatives (in this com- 
munication, the recently recommended nomenclature 
of Barton ei al. will be used!*). 

These considerations have been borne out in detail 
by X-ray analysis of the crystal and molecular 
structure of a-D-glucose!*. The pyranoee ring ie found 
to be six-membered in the ‘chair’ conformation and 
with the i cis-glyool grouping on carbon 
atoms 1 and 2. Although this proof of the ‘chair’ 
conformation (Ol) is conclusive only for the solid 
state, this most stable conformation almost oer- 
tainly persists in solution, as the work of Reeves 
indicates!*. More accurate representations for the 
glucose anomera therefore are the formule (I) 
and (If) for'a- and B-glucoee respectively (Fig. 2). 
In «-glucose, the hydroxyl on carbon atom 1 
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Wig. 2 Oonformations of a-gincose (I) and f-gluoose (IT) 

is in an axial position, all the other hydroxyls and 
the primary aloohol group being equatorial. In 
B-glucose, all the hydroxyls and the primary alcohol 
group are i Differences in the infra-red 

of a- and f-anomers have recently been 
o and related to the fact that the hydrogen 
atom in the «-anomer is in the equatorial position’. 


Reactivity of Axial and Equatorial Groups In 
Glucose 


It was pointed out by Barton!” that, because of 
their more crowded nature, axial groupe in alicyclic 
compounds would tend.to be hindered in their 
chemical reactions. (Example of compounds steric- 
ally hindered in this way have been summarized 
recently by Klyne™.) By analogy, therefore, the axial 
hydroxyl group at carbon atom 1 in a-glucoee would 
be expected to be leas reactive than the corresponding 
equatorial hydroxyl in B-glucoee. This greator 
reactivity of B-glucoee should also extend to com- 

in which the hydroxyl group is substituted. 
There is, indeed, much evidence to mBbow that 
derivatives of B-glucoee are the more reactive, and 
the following examples are cited in support of this 
contention. 

(a) Acid hydrolysis of §-methyl-p-glucopyranoside 
is almost twice as rapid as that of the a-glucoside’’. 
For most glycosides a similar inoreamed rate of 
hydrolysis of the B-anomers is observed (for examples, 
seo Pigman and Goepp**) A notable exception to 
this generalization is the case of the methyl-p- 
gulopyranosides, where the a-anomer is more readily 
hydrolysed. A possible explanation ia the antici- 
pee conformational instability of the C1 structure 

or p-guloee ; .in the 1C alternative, the a-hydroxyl 
on-carbon atom 1 would be equatorial. 

(b) The reductive cleavage of B-benzyl-n-gluco- 
pyranoeide tetraacetate to 2:8:4: 6-tetrascety1-f- 
p-glucopyranoee takes place rapidly and smoothly in 
dry ether with a palladium ca "1, The corre- 
sponding a-derivative is cleaved with difficulty and 
only incompletely. ‘Similarly with the benryl-p- 
xylopyranoside triacetates, the reaction is more rapid 
with the B-anomer. Since p-xylopyranose has the 
Ol conformation, this is comparable to the case of 
D-glucose. With benzyl-p-arabinopyranoside tri- 
acetates, the reverse ratio (x > B) was observed. 
This is in harmony with the postulated 1C oon- 
formation for p-arabinose!*, where the a-hydroxyl 
would be equatorial. Unfortunately, ibe Darts 
date for the a- and Q-benzyl-r-arebmopyranoeide 
triacetatea (where the conformation is Cl and where 
the cleavage of the B-compound should be the more 
rapid) were not recorded.-~~ ~ 

(e) Only phenyl-f-glucoside reacts with aqueous 
alkali to form 1: ydroglucoee ; after two weeks 
boiling of the a-form with 2-6 N potassium hydroxide, 
there was no rotational change, and 85 per cent of 
the starting material was recovered in crystalline 
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form™, Bin this reaction is believed to require the 
formation of a 1: 2-anhydride™, the reaction would 
take place more readily with the di-equatorial (B) 
than with the axial-equatorial anomer (a). 

(d) Differences in stability of the penteacebyl-p- 
glucopyranoses™ also point to the hindered nature 
of the a-acetoxy group. Thus the reaction of the 
B-anomer with titanium ide i 


produomg (initially) tetraacetyl-B-p- 1 
stable under these canditions. 


Mechanism of Chemical Oxidation of B-Glucose 
with Bromine 


Although, the type 
—OH + —OB or —OR + —OH, coydohexans and 


eyclohexanols (to oyelohexanones) with chromio acid 
in aoetio acid solution takes place more readily at an 
axial than at an equatorial group ; similar differences 
occur with N-bromosuccinimide in the steroid fleld. 
This exception to the general rule that equatorial 
react the more readily was reeolved by 
Barton's ion!’ that in these oxidations the 


of chramic acid oxidations by Westheimer et al.™, 
These studies show that the mechanism of such 
chromic acid oxidations does involve attack on the 
hydrogen atom as the rate-determining step. 

It is apparent that for a given reaction with a pai 
of ancmers the ratio of rates will be determined by 
two factors: (a) the actual reaction mechaniam will 
determing i 


of this oxidati ion Involves, as a rate-determining step, 
a direct reaction at the hydroxyl group. This seems 
most likely in view of the io nature of 
bromine. Since the hydroxyl at carbon atom 1 in 
pp -gluoore is equatorial, this group should therefore 

more reactive in such & reaction than the oorre- 


situation. Whether or not this addition oocurs, it is 
now suggested that lic reagent (bromine) 
will make an initial attack on equatorial hydroxyl 

leading to the hypobromite intermediate (III). 
1t this is tho rate-d ining step, the rate should 
be diminished by acid, in harmony with the observed 
facta. 


~ 
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H 
+ mme Br + H+ Br 
(IIT) 


Oonaiderable evidence 
bromite intermediate such as 


H H 
vel 


AL 0 


' partico lariy to Tight ; ough it has more recently 
stated that, in the complete absence of traces 
of acid, ethyl hypochlorite is stable for several 
hours". On taneous decom: i i 


tertiary hypo- 
halites yield a ketone and an alkyl chloride according 
to the following equatians" : 


ROH4,001 + ROHO + HOL 
£,OHOO — R00 + HCl 
B,00001 +28,CO + RO 


tion 
group 
electronegative 


reaction?*. 


H 


H 
B si -»i-o- Brt —»0-0 + HBr 


I] 
p : 
(III) 


ROHO 4- 8HOIO, + ROOOH + HOL + 2010, + H,O 


y, some cleavage of the carbon chain 
oocurs with formation of oxalic acid. Owing to 
unfavourable experimental conditions, it was not 
possible to prove or disprove whether 8-glucono- 
lactone was an intermediate product. It is tentatively 
suggested that, in this chlorous acid oxidation, the 
molecular ies involved is the free aldehyde (ar 
aldehyde hydrate) form of glucose. Although the 
results of Jeanes and *1 are insufficient for 

ise kinetic calculations, it can be estimated that 
or the initial iod the ratio of oxidation-rates 
(et A) Se aboub d. This i Gf the sama cder ec tis 
observed ratio of rates of muterotation (ka:ky = 
1-883)", a which probably does involve the 
fees didshuda form. The slightly more rapid oxidation 
of a-gluoose is therefore a result of the more 
rapid opening of the rig which oocurs with this 
anomer. 
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Marked differences of rates in favour of B-glucose 
-cur in the oxidation with sodium iodite in 
alkaline solution (8:« = 25). It is beli that 
«#imilar considerations to those outlined above in 
connexion with the bromine oxidation will also apply 
in this case. 


Mechanism of Enzymatic Oxidation of §-Glucose 


It wes originally concluded by Bentley and Neu- 
berger! that the initial step in the notatin reaction 
was removal from glucopyranoee either of a proton 
and an electron, or alternatively a hydride ion. In 
the absence of definite information, these reactions 
were written so that the hydrogen atom rémoved 
first was that attached to carbon. If the 
developed here are correct, ib will be more likely 
that the initial point of attack by the enzyme is the 
equatorial hydroxyl group. It is suggested that this 
attack is developed through an electrophilic site on 
the enzyme surface (indicated as X in Fig. 3), leading 
to the removal of a proton and the formation of an 
enzyme-substrate intermediate (IV). This inter- 
mediate is analogous to that (III) postulated in the 
bromine oxidation. The final stepe 
much the same as those originally suggested, 
transfer of a hydride ion from the intermediate (IV) 
either directly to the prosthetic group, flavin adenine 
dinucleotide (FAD), or possibly first to some other 
reactive site on the enzyme surface. The overall 
result is thus the transfer of the proton removed 
initially and the hydride ion to flavin adenine 
dinucleotide. Although this has been discussed in 
terms of an ionic mechaniam, as originally pointed 
out! ib could equally well be represented as a radical 
mechaniam. The only easential difference between 
the mechaniam now proposed and that origi 

is that the initial point of attack is now 
believed to be the equatorial hydroxyl group. 


H 
Xf + nt 


. (1V) 


(1V) + H4 FAD — Ye=o + 4 + FAOH, 


8. Meohanism of oxidation of f-g1uoose with notatin. is 
Ta S cuits ite one terface Ry e) 


The. biochemical oxidation —OHOH — —OCO has 
also been extensively studied in the mositol series, both 
with bacterial suspensions (Acetobacter suboxydans, 
Aorobacter asrogenes™+) and with cell-free enzyme 
preparations™. The specific stereochemical require- 
ments for these oxidations are that the group being 
oxidized must be an axial group, and that the carbon 
atom meta to this group must carry an equatorial 
hydroxyl These oxidation mechanisms, therefore, 
are different from those operating in the case of 
glucose, but closely reaemble the chromio acid 
oxidations discussed earlier; it seems most probable 
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Concluslon 

The observed differences in the rates of oxidation 
of the glucose anomers are believed to be explained 
on the basis that: (a) the reaction mechanism neces- 
gitates a rate-determining attack on a hydroxyl 
group ; and (b) that in «-p-glucose the axial hydroxyl 
1s sterically hindered. 

Tt seams likely that similar principles will be helpful 
in many other branches of carbohydrate chemistry 
and in the interpretation of some aspects of enzyme 
specificity. 
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LETTERS TO THE EDITORS 


The Hditors do not hold themselves responsible 
Jor opinions eopressed by thoir correspondents. 
No notice is taken of anonymous oommumoations. 


Experiments on the Complete Suppression of 
Stammering © 


Wa have been condusting simple physical experi- 
menta an people severely bandiepped by various 
forma of stammering or stuttering, and have obtained 
resulta of surprising generality. Under oertain 
conditions of external control, these people may be 
induoed to speak fluently at normal , and with 
no difficulty. The experiments clearly illustrate the 
fact that stammering (at least of all the varied classes 
examined) is caused, not by motor, but by perceptual 
faults. 

The twenty-five volunteer subjecta (all adult) of 
this imi series were introduced through 

-therapy clinics and exhibited various degrees 
of speech difficulty. In several oases tonic 
up to & minute in duration were observed. all 
cases, speaking was interrupted by hesitations, 
repetitions or silent periods. Various objective 
measures of the degree of speech diffloulty have been 
adopted (for exam le, time to read a standard text ; 
number of speech beckon ; sum of durations of 
the gaps, hesitations and itiong in utterance). 
These objective measures led us to estimat the 
improvement during external control. 

External control been exercised by interfering 
with the complex of monitoring and control processes 
associated with i Two methods have been 
employed. In the first, a very loud tone was applied 
through headphones to the ears of the subject, 
preventing his perception of the voice sounds which 
he produced. A frequency of about 150 cycles per 


ss b 
1 sannt” x . 20 
Cte wet et eceersta esos 09 %* ** |o 
CASE HO | 232458678910 5 20 28 
Bequenoe of subjects 


1. Total duration of all hesitati repe&iGons and 
inferis i tho of ge a 120-word 
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O © 2 30 4 £0 60 70 8O 9O [00 
Immediate starts (per oent) 
. 


Say to make aun MENTOR of oes, according to 
and with applied tone . 

second was found most effective. `The subject was 
required to read aloud from a simple text of about 
120 words; the results are illustrated by Fig. 1. 
In this figure, (a) shows the duration of repetitions, 
hesitations and gaps in the speech of these subjecta, 
summed over the period of the test, before the tone 
is applied ; (b) shows the same observations when the 
tone was applied. In both cases, the results have 
been presented in sequence of subjecta, 

along the horizontal axis 1n order of their usual degree 
of speech difficulty. 

In twenty-four casee out of twenty-five, the 
improvement was remarkable. The exception was 
the only individual who normally worked in sur- 

i with a high ambient noise-level. 

We measured the ability of eaoh subjeot to 
make an immediate starb in utterance, each time a 
new starting point was indicated, by pointing to a 
new pert of the text. Sucoesgive points were indicated 
randomly and m rapid sequence. We found that 
when the tone was applied, hesitation was markedly 
reduced in every case (Fig. 2). 

Smoe aural voice-feedback for speech monitoring 
is mediated mainly through air and bone conduction, 
it seamed of interest to verify~their relative influences 
on stammering. Blocking the air*eonduction path- 
way only (as by ing the ears) did not consistently 
alter the speech ita of stammerers ; on the other 
hand, if both pathways were blocked (as we have 
shown with the above technique) stammering 
virtually ceases. 

The second method of interference with the 
monitoring processes does not involve . The 
subject ‘shadows’ an unseen message read by the 
operator steadily and continuously. ‘Shadowi 
means repeating concurrently. In this situation, the 
subject did not see the text, and was obliged to oon- 
centrate on the message. It is known that such 
‘shadowing’ te'no diffoulty to people of normal 
speech habits. It now seems that stammerers 
also find little difficulty and can be induced to 
‘shadow’ fluently when reassured, even without 
practice, 7 

Both normally fluent and stammering are 
believed to be habit-formmg for the speaker, and on 
by one of us as a form of clinical treatment for 

ing. The ients were t to copy 
neo a xe tae while A re ap and to 
work at steadily increasing speeds. 

In five severe cases of stammering, this method 
has produced a striking improvement in a period of 
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two to four weeks; this improvement has been 
maintained in all cases to date; no negative results 
have so far been obtained. 


E. Conm CHEREY PaunLINMA M. MARLAND 


B. MaA. BAvans Speech Therapy 
Department of Electrical Department, 
Engineering, Bt. UTE Hospital, 
City and Guilds College, and 
London, S.W.7. . E Thomas’s Hospital. 
Aug. 20. 


1Oberry, O., J. Acoust. Soc. Amer., 98, 975 (1953). 


The Four Possible Waves in Ionized Gas in a 
Magnetic Field 


Acoorprya -to the magneto- -ionic theory of 
ppiotr and others, two distinct radio waves may 
be propagated through ionized gas permeated by a 
magnetic field. More recently, three hydromagnetic 
waves have been found for the same medium’. 
A ‘plasma’ or electron sound wave has long been 
known, but only investigated for the relatively simple 
cases of zero magnetic fleld%* or propegstion acroes 
the magnetic fleld*. Finally, sound waves must be 
capable of propagation in the magneto-ionic medium. 
These numerous waves have been discovered from 
diverse approaches, and the connexion between them, 
if any, is not clear. 

All waves in the to-ionic medium comprise 
electromagnetio flelds associated with oscillations of 
the electrons and heavy ions. They should all be 
disclosed by solving the fleld equations together with 
suitable momentum tranefer equations. The resulting 
dispersion equation for fully ionized gas is found to 
be of the fourth degree, indicating four, and only four, 
possible waves. In more complex gas mixtures other 
modes ap , but these may be regarded as oscilla- 
tions of ion gas within the neutral gas, together 
with forced oscillations of the latter. Other additional 
waves which seam to exist when drift motions are 
present’ are nob real’, but may result from motion of 
the observer relative to any irregularities fixed in the 
gas. Since only. four different wave types occur, 
some of the waves mentioned above must be identical. 

At ‘low’ frequencies (where heavy-ion motion is 
important) the ‘ordinary’ and ‘extrao hydro- 
magnetic waves have been found and discussed’. 
Their magnetic and electric vectors are elliptically 
polarized, tending to circular and plane for propaga- 
tion along or perpendicular to the steady magnetic 
field. As the rises, theese waves retain 
their identity, although the refractive index of the 
medium ia not neceasarily always a real quantity. 
At ‘high’ frequencies (when heavy-ion motion is 

unimportant) they m as simple limiting casee, 
the radio ordmary and extraordinary waves of 
Appleton’s theory. 
' A third wave may occur at low frequencies which 
we call the 'magnetio-sound' wave. It is almost 
mk polarized, with the gas velocity vector lying 
tween the wave normal and the magnetic fleld. 
A limiting case is a nearly pure sound wave along 
the magnetic fleld ; ita field is an electrio potential 
only. As would be expected, the “magnetic-sound 
wave is not disclosed when gas pressure is neglected 
(as by Astrüm*). 

The fourth wave is importent at high frequencies ; 
it is analogous to the jo-eound wave and might 
be termed a ‘magnetic-p ' wave. Like the mag- 
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Fig. 1. Rarachve Indien af ie. ord tay. extraordinary and 
magnetio- piama waves, Ordinary and extraordinary waves, Wn ; 
magneto pauna waves, S 


netic-sound wave, it has a simple limiting case in the 
well-known plasma waves propagated along the 
magnetic fleld*. The general case of the magnetic- 
plasma wave (like the magnetic-sound wave) is far 
more complicated than the special case. It has a 
full electromagnetic field and a Poynting flux. It 
does not appear in the usual magneto-ionio theory 
because electron gas preesure is neglected, an approx- 
imation which usually has a small effect on the 
ordinary and extraordmary waves but annihilates 
the magnetic-plasma wave. 

Further study of magnetic-plaama waves 1s 
important, particularly in regard to the part they may 
play in the origin of intense solar radio emission. The 
microscopic approach used by Gross’ leads to excessive 
mathematical difficulties m the general case, as well 
as some very surprising results in the special case 
he investigated. The use of transport equations may 
introduce some maccuracies but permite a general 
survey of the wave properties to be made with 
relative ease. A preliminary investigation has been 
completed. 

Vital properties of the ordinary and extraordinary 
radio waves were demonstrated graphically by Rat- 
oliffe!*, whose plot is ahown in Fig. 1. Here u is the 
refractive index of the medium and X and Y the ratios 
of the ‘plasma’ frequency and gyro-frequency to the 
wave-frequency ; o is the velocity of light and + is one- 
third the mean square random velocity of electrons. 
Full and dashed lines correspond to propagation along 
and across the magnetic field; the cross-hatched 
areas between correspond to the full range of oblique 
propagation. The graph allows’ wave velocities and 
reflexion pointe (in & variable medium) to be estim- 
&ted. corresponding plot for the magnetic- 
plasma wave is shown and seen to overlap that of 
both ordinary and extraordinary waves. Thua, under 
suitable conditions the ordinary (or extraordmary) 
and magnetic-plasma waves having the same fre- 
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quency and direction of propagation have identical 
velocities and so will tend to travel as a composite 
Wave. 
J. H. Piopnveron 
Division of Radiophysica, 
Oommonwealth Scientific and 
Industrial Research Organization, 
Sydney. June 23. 
1 Appleton, M. V., J. Ims. Beo. Mng., 71, 649 (1032). 
* Heclotson, N., Nature, 106, 1020 (1960). 
* Piddtngton, J. H., Mon. Not. Boy. Astro. Sos, (In the press). 
x durar, A388 (Gam. Unk v Peta, C ee 
D., and Grom, H. P., Phys. Res., 75, 1851 (1949). 
“Grom, H. P., Phys. Rev., es 251 (1051). 
v. Rss., A, 1, 351 (1048). 


Anomalies in the Cosmic-Ray Shower 
Curves for Lead 


Brown curves have been investigated by a number 
of workers. The first maximum at a thickness of 
1-2 om. of lead is well established and has been 
satisfactorily explained. The existence of second and 
third maxima in the shower curve at greater thickness 
of lead has, however, been a matter of controversy. 

Olay and Bcheen! have found a second maximum 
in gold, meroury and lead; they used three-fold oo- 
incidences. Its appearance with four- and five-fold 
coincidences was, however, not equally well pro 
nounced in their experiments. Olay and Klein? have 
confirmed the existence of the second maximum in 
tin as well, using three-fold coincidences. They, 
however, do not find any trace of the third maximum, 
as observed by Swan and Ramsey’. Nielsen, Morgan 
and Morgan‘, using four- and five-fold coincidences, 
give no convincing proof of the existence af the 
second maximum. 

The second maximum has been explained by Clay 
and Saheen by assuming that a cosmic ray meson 
produces a high-energy knock-on electron in lead and 
the two account for three-fold coincidences. 
A four-fold coincidence will only occur if another 
electron is produced in the absorbing matarial either 
D t ee ere 
the primary meson itself. They be 
theory explams the divergent results of different 
workers about the second maximum. 

ta have been carried oub here using 
three-fold and four-fold coincidences. Our experi- 
mental arrangement is similar to that used by Clay 
and Scheen. The top tray consists of seven counters 
each 2-5 «m. in diameter and 35 cm. long placed in 
parallel immediately below the lead layer. The 
distance between the top and bottom trays was 
about 17 am. The second maximum is found to 
oocur at a thickness of 14-15 am. of lead, and it is 
pronounced in all the curves obtained by an amount 
greater than the standard deviations. There is also 
a third maximum at a thickness of 24-25 am. of 
lead. This occurs in all the experiments, though it 
is never as clear as the second maximum. 

There was an indication thas the second and third 
maxima were situated at thickness with four- 
fold than with three-fold coincidences. We have 
tried five-fold ooineidenoes as well, bub have not 
been able to detect any shift in the position of the 
second and third maxima obtained with the four- 
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fold coincidences. The thickness of the lead layer 
was changed in steps of 1 cm. in these experiments. 
The ents were carried out under a concrete 
roof about one foot thick, at Lahore, lat. 81° 33’ N. 
Fig. l gives & typical curve sh the first, 
second and third maxima in load obtained by us 
using four-fold coincidences. We thank Mr. Taseer 
for drawing the figure. 
Rari MowaMMap CHAUDHRI 
ABDUL QAYUM 
Ayzan FAROOQI 
Physics Department, 
Government College, 
Lahore, Pakistan. 
July 28. 
1Qlay, J., and Boheen, W. L, Pkyeios, 14, 480 (1048). 
> Clay, J., and Klein, G., Phyeios, 18, 93 (1950). 
* Swan, W. F. G., and Ramsey, W. H., Phys. Rev., 68, 477 (1940). 
‘Mele, W. ML, Morgan, J. 3, and Morgan, K. Z., Phys, Rev. E, 


Minor Oscillations of Magnetographs 


AT the Alibag Magnetio Obeervatory, two sets of 
photographic magnetographs have been in use for 
several years past. The magnetograph room is an 
insulated cubicle with double walls, double roof and 
double basement. A working floor or basement of 
flagutones is supported by trusses several feet above 
the ground. Isolated pillars with circular 


ginoe 
1908-4. m ie om eee ead Ane 
recorders are on pillars erected only above the work- 
ing floor, with no rigid connexion to the ground below. 
The D instrument has been in use since 1936 and 
the H and V instrumenta have been in use since 1946. 

The Wateon and La Cour magnetographs for H 
and V have nearly the same order of magnification 
and are equally sensitive; but the La Cour D 
instrument is more sensitive than the Watson D 

h. 

A thunderstorm passed over on June 2, 
1955, between 1580 and 1900 hr. rs.r. While the 
Ve ee dr RE 25-30 m.p.h., 
the thunderclaps were very | and persistent over 
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and near the Observatory. Between 1630 and 1800 hr. 
LB.T., the La Cour H magnetograph shows (Fig. 1) 
a large number of oscillations with displacementa 
amounting on either side to 80y. The La Cour D 
(trace slightly fainter) also shows considerable dis- 
oe ee The V trace is not much 

ected. However, the Watson magnetographs show 
no disturbance. The Ta Cour H and D magneto 
graphs have magnets suspended by HUE 
fibres whereas the e ept of the Da Cour V 


knife-edge suppo 
I6 onid be fnteseetug Go" iit de odis orri, 
tories have recorded similar oscillations, and, if aso, 
the mode of mounting their magnetographs. Rama- 
nathan’ has discussed the effect at Alibag of lightning 
on & magnetometer. Records with La 
Cour H and V magnetographs had not commenced 
at that time. 
We thank Mr. M. Panduranga Rao for assistance. 
A. B. CHAUBAL 


Colaba Observatory, 
Bombay 6. 
July 25. 


1 Ramanathan, K. E, Nakire, 140, 687 (1087). 


Double-lilumination Microscopy 


WEEN en unstained preparation is viewed through 
the microscope by transmitted light (substage), light 
parta of it may appear black for one of two reasons : 
either they absorb much light or they reflect much 
light back towards the light-souree. In the latter 
case, ‘black’ parte can be lit by incidental (supra- 

) light; if the tranamitted and incident lights 
er in colour, then these parts will be clearly sean 
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three-dimensional effect. The reflected light is best 
supplied through a bullseye (or equivalent) ocon- 
denser from & standard tubular lamp-house. This 
arrangement concentrates the reflected light beneath 
the microscope objective sufficiently strongly to 
balance the light coming through the substago 
condenser. 

Red (magenta) and green (or blue-green) light 
filters appear to give the best contrast. For most 

the transmitted light should be green, the 
reflected light red. If this arrangement of colours be 
reversed, there is a reversal of emphasis on the parts 
of the section presented to the eye. Thus ‘normal’ 
ilumination of a ground section of bone will emphasize 
the corpuscle spaces and canaliculi of the Haversian 
systems ; ‘reversed’ illumination will emphasize the 
bony matrix and ite trabecular form. 

This 'double-illumination' is as useful with high 
powers as with low, and is helpful in teaching. Full 
technical details will be published elsewhere [see Irish 
Journal of Medical Setenos, October 1955}. 


M. A. MacCoNAILL 


Anatomy Department, 
University College, 
Cork. 

June 24. 


Interference to the Ultra-Violet 
Spectrophotometry of Barbiturates 


Tmn quantitative analysis of barbiturates in body 
fluida is now generally carried out by ultra-violet 
spectrophotometry!. The difference m absorption 
at 240 mp in 0-5 N ammonium hydroxide and in 
acid gives an acourate measure of the quantity of 
barbiturate. 

Work so far published suggests that this is a 
reliable technique, as very few interfering substances 
have been noted. It is possible, however, that certain 
coumarin anticoagulants or other drugs might inter- 
fere, and readings over a wide range of frequencies 
are therefore taken. During the past three months 
in this laboratory, an interfering substance that 
possibly occurs naturally has been found in four livers 
from various cases of sudden death and in one sample 
of urine submitted from a drunken person who, it 
was suspected, might have also taken barbiturate. 

The compound has been found to be soluble in 
ether and phenolic in character, and is therefore 
extracted together with the barbiturates. Tho 
method of extraction used was substantially that of 
Valov*. 

The similarity of ita ultra-violet absorption curve 
with that of barbiturates in 0-5 N ammonia and acid 
(see Fig. 1) indicate that, if this substance is present, 
ib seriously interferes with quantitative analysis of 
barbiturate by ultra-violet spectrophotometry. The 
quantities of this compound present in the liver 
samples have been such as to suggest barbiturate 
concentrations of l—4 mgm. per 100 gm. While work 
is proceeding on the isolation and identification of 
this compound, it is felt that 1t& presence should be 
reported immediately in view of the widespread use 
of the method. In this laboratory the ultra-violet 
abeorption analysis of the barbiturate fraction from 
viscera is followed by paper chromatography in an 
n-butanol / 5 N ammonia solvent system’. In this 


against a contrasting background with a mark cd system the unknown compound runs at Rp 0-95, 


220 140 200 280 800 320 
Wave-jength (mu) 

Fig. 1. Ourve A, in 0 5 N ammontum de; ourve B, in 
0 1 X sulphuric acl 


thus separating ib from all the barbiturates. Ib also 
flucresces blue in ultra-violet light. It does not react 
with the mercuric sulphate / diphenylearbaxone re- 
agent? for barbiturates, but with ferric chloride/ 
ferricyanide* gives a blue spot. 

A routine check of the ultra-violet ratio of optical 
densities at 265 my and 290 my, coupled with exam- 
ination of the chromatogram under ultra- 
violet light, followed by elution of the fraction of 
Ry 0-95 with N/10 sodium hydroxide, in which 
158 spectrum is the same as in 0-5 N ammonium 
hydroxide, as distinct from barbiturates, will show ita 
presence. If this unknown compound is present, 
quantitative analysis of the barbiturate must be 
carried out by ultra-violet spectrophotometry after 
seperation of an aliquot of the extract from the 
interfering substance on a paper chromatogram. 

The reason for suspecting that these observations 
may be linked with a natural compound, poasibly of 
seasonal origin, is not only the variety of oases in 
which it has bean observed, but also the fact that in 
one case a compound having extremely similar ultra- 
violet &beorption characteristics was isolated from 
the contents of a stomach. In this case the material 
was treated with acid ammonium sulphate’, and the 
aqueous filtrate was then extracted first with ether, 
and, after making alkaline with ammonia, again with 
ether and finally with chloroform. Only in thus last 
chloroform extract was the chromophoric group 
found. From the liver of this same there was 
isolated from the ‘phenolic’ ether-soluble fraction a 
compound with the similar ultra-violet chromophore. 
This, coupled with the previous fact, suggests the 
saben may be metabolically related. Work is 
proceedi identifloation of both these 
compounds. - 

I thank Dr. F. G. Tryhorn, director of this Lab- 
oratory, for advice and for permission to publish this 
communication. 

A. B. CunBY 


Home Office Forensic Science Laboratory, 
(North Eastern Area), 
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Electrical Effects associated with the 
Mechanical Deformation of Single Crystal 
of Alkali Halides 


Ir has been reported! that when single crystals c 
natural rooksalb are plastically deformed, there ia 
temporary increase in their ionic conductivity. Th» 
increased conductivity appears to decay exponentiall, 
with & time constant of the order of 1 min. The effec 
has also been reported! for synthetio crystals o 
potassium chloride and bromide, both pure an» 
doloured by the presence of F-centres. In this cas 
the time constant of decay waa of the order of 0-5 sec 
Experiments have been carried out here during th- 
past three years to investigate this effect further 
using synthetic crystals of warious alkali halides’ 
The orygtels were either grown from the melt usm 
the Kyropoulos technique or obtained from othe 
sources. 

The measurementa were carried out on specimen: 
about 1 cm. x 1 om. x 0:5 am. in size cleaved from 
the crystals, The larger opposite faces were roughened 
with emery paper, and colloidal graphite was pai 


constant stress was applied. This streas was increased 
in steps up to a maximum of &pproximately 200 
kgm./om.’. The conductivity was also measured at 
the same time by means of a sensitive electrometer 
valve and d.c. amplifler. The ionic conductivity of 
the specimen was presented as a daflexion on the 
screen. of a cathode-ray oscill , and any change 
with time could be observed or A ERT 

An jnorease in the conductivity of the following 
crystals (sources indicated in brackets) was observed 
under the influence of plastic deformation : potassium 
, Ltd., 
and Durham); sodium iodide (Meeers. Hilger, Ltd.) ; 
and potassium iodide (Harshaw Chemical Co.). An 
increase of conductivity was also observed in sodium 
chloride from the Harshay Chemical Oo. and pot- 
assium bromide from Meers. Hilger, Ltd., but only 
at high streases (> 40 kgm./am.*). Ib was notable, 
however, that no increase of conductivity oocurrod 
in samples of sodium chloride from Mers. Taylor, 
Taylor and Hobson, Ltd., Mesars. Hilger, Ltd., Dr. 
Korth, Universities of Aberdeen'and Durham. Where 
the increased conductivity was observed, it was 
often quite large (hundredfold) and appeared to be 
proportional to the strees applied. Once the increase 
had been obtained for any given stress and had 
decayed, it could only be made to reappear by 
exceeding the value of the strees previously reached. 
The time constant of decay of the increase of con- 
ductivity was in all cases in the rango 0-4-1-1 eec. 
The experiments on the change of conductivity were 
carried out over & range of temperature. In general, 
the effect decreased rapidly with inc ing tem- 
. ib was 


es 
on the surface of the crystal. The sign of the potential 
MEC Deo random for &ny given specimen, and 
i often changed in the course of an experiment, 
for example, with increasing stress. The potential 


' effect waa very dependent upon the state of the 
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‘ystal surface and appeared to be caused by local 
reas inhomogeneities at the surface. Using so far 
-4 possible equal streas increments, an investigation 
* the variation of the potential effect with 
smperature was made. It appeared to be inde- 
sndent of temperature up to 180°C. but then 
creased with i temperature, becoming 
-4moeb negligible at 250° O. The actual value of the 
otential developed at the electrodes depended on 
1e input resistance of the measuring circuit, & typical 
aviation being 10 V. for an input resistance of 10! 
Bhms to 0-1 V. for 10* ohms. The crystal thus be- 
aved as a low-power potential source. The appear- 
mace of a potential under streas was also a transient 
henomenon and it decayed with time. Generally, 
Bhe time constant of decay was rather smaller than 
or the conductivity change, being about 0-3 seo. 
“he potential effect was present in all the crystals 


«centioned above but differed in magnitude from one. 


rystal to another. : 

It would seem that there are two distinct effecte 
wresent when single crystals of alkali halides are 
nechanically deformed: first, a change in the ionic 

onductivity which is associated with the process of 

momnogensous strain throughout the crystal ; secondly, 
he appearange of a potential at the electrodes caused 
my stress inhomogeneities. The latter is suggested 
unce the potential effect depends on the nature of 
he crystel surface and it can appear when the value 
X the stress applied to the crystal as a whole is lees 
han the yield stress for plastic flow. 

It is hoped to publish a fuller account’ of this work 
ilsewhere. Acknowl ta are made to the 
Department of Scientific and Industrial Research for 
m Maintenance grant (I. L.G.), to the Research 
und of the Durham Colleges for a grant for apparatus, 
to the Physics Department, University of Aberdeen, 
Messrs. Hilger, Ltd., Dr. K. Korth, and Dr. J. J. 
Markham for gifts of crystals, and to Prof. J. E. P. 
Wagstaff for laboratory facilities placed at our 
disposal. 

J. E. CarrYN 
T. L. GOODFELLOW 
Physics De nent, 
Durham Colleges in the 
University of Durham. 
June 24. 
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Formation of Complexes of Fluorocarbons 
and Fluorocarbon Derivatives with Polar 
Hydrocarbons, Polar Polymers, Proteins 

and Polypeptides 


VARIOUS studies started four years ago have 
suggested that complexes form between —CF, and 
—CF, groups and polar groups such as —OH, —NH,, 
—SH, —ENH, ete. This interaction appears to be 
independent of the position of these polar groups and 
has been observed im solution as well as m solids. 
Thus, it is quite different from urea-hydrocarbon 
complexes?. 

In attempting to elucidate the nature of the 
camplex, fluorocarbon acids, the correspondmg salts 
and other fluorocarbon derivatives haye been found 
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to protect proteins against heat, various chemical 
denaturanta such as urea, etc.; for example, it has 
been possible to heat a l per cent bovine serum 
albumin solution to as high as 175? O., store it at 
that temperature for an hour or more, and find no 
physical or biochemical evidence of denaturation. 

Under slightly different experimental conditions, 
15 was found that the longer-chain fluorooarbons were 
much more active as protein coagulants' than the 
shorter-cham corresponding derivatives. Since in 
the case of the carboxylate acid derivatives, for 
example, the acid strength is essentially independent 
of the chain-length, ib would be necessary to be 
some effect of the fluorocarbon ochain.l on the 
protein, probably through the hydrogen-bond net- 
work, through the polypeptide chain and/or through 
the polar groupe on the protein surface. The pro- 
tective action mentioned above is thought to involve 
a strengthening of the hydrogen-bond network of tho 
protein molecule. Other evidence gathered as to tho 
existence and nature of the complex is summarized 
as follows. 

The curve of An (change in refractive index), with 
c, concentration, in systems forming micelles, shows 
a change in slope when the critical micelle concen- 
tration is reached. This is observed in paraffin- 
chain salts’, perfluoroacids and other fluorocarbon 
derivatives. When the solvent is changed from 
water to 1-5 per cent ethanol in water, An has a 
maximum 88 & function of o for perfluoroacids. 
Conductivity measurements (Klevens, H. B., and 
Vergnolle, J., unpublished results) mdicate little or 
no interaction between the aloohol and the fluoro- 
carbon ion. There are also discontinuities in the 
curves of surface tension versus concentration for 
solutions of fluorocarbon derivatives in mixed solvents 
(alcohol-water)4. No such discontinuity is observed 
in paraffin-chain salts dissolved in aloohol-water 
mixtures. Further, in contrast to the linear decrease 
in critical micelle concentration of the paraffin- 
chain salts with increase in alcohol concentration‘, a 
larger initial decrease in this concentration of per- 
fluorocarbon acids and other derivatives is observed 
upon the addition of varmous polar hydrocarbons, 
followed by & region in which there is little further 
decrease in critical micelle concentration with 
i in the concentration of polar additives. 

These results indicate the presence of two com- 
ponents in solution: (1) & complex between fluoro- 
carbon and aloohol; and (2) & non-complexed 
fluorocarbon. 

In a study of the spectra of propanol in various 
solventa”, ib was observed that there is & marked 
hypsochromic shift when the solvent is changed 
from a hydrocarbon to a fluorocarbon. This blue 
shift is much more than is observed for compounds 
such as the aromatic hydrocarbons, where spectra 
are usually only sharpened by change of solvent 
from hydrocarbon to fluorocarbon. 

Nuclear magnetic resonance studies (measure- 
ments made for me by G. R. Holzman, J. H. Anderson 
and W. Koth, of the Mellon Institute, and by 
J. N. Shoolery, of Varian Associates) of perfluoro- 
octanoic acid in water, in a 1 per oent butylamine 
solution, and when adsorbed on bovine serum albumin 
molecules, show definite and marked differences in 
their —CF, spectra. For equivalent fluorine con- 
centrations in the three systems studied, there was 
a relative decrease in the —CF, spectra and a 
correspondingly much greater decrease in the —CF, 
spectra as the solvent was changed from water to 
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butylamine in water, and an even greater change was 
observed when protein was present, 

These latter measurements are the first definitive 
ones which support the above hypothesis as to direct 
interaction between —OF, and —OF, and various 
polgr groups. 

Ultracentrifuge, viscosity “and light-scattering 
measurements and partial molar volume data on 
these fluorocarbon—polymer systems also indicate 
some interaction. Details of these measurements will 
be published shortly. 

The major portion of this work was done and 
various concepts and conclusions were reached, while 
I was an Advanced Research Scholar under the 
Fulbright Ao in Paris, 195153. Further confirmatory 
evidence was obtained at the University of Minnesota 
and in the Graduate School of Publio Health at the 
University of Pittsburgh. 

H. B. Kusvans 
Present &ddrees : Mellon Institute, 
Univeraiby of Pitteburgh, 
Pittaburgh 18, Pennsylvania. 


, Bengen, F., and Schlenk, W., Beperienka, 5, 800 (1949). 


* Xlevens, H. B., J. Phys. Colloid Chem., 8&2, 150 (1048). 
s H. B., and Bason, M., J. Chim. phys., 51, 1 (1054); and 


* Wi A. F. HL, Proc. , Sec, A, 176, 412 (1040). Shinoda, K., 
. Phys. Chan., 68, (984): IS ada 
* Klovens, IT. B., and Raison, M., presen "Bympoatum sur les 


Produits Baperfieiellement Me Paris, ES 17-18, 1988. 


' Klevens, H. B., and Plati, J. B. acuum Ultraviolet 
Spectra”, Tesknioal Report 198484, 0 ONE. Gontraat Contract N60R1-80, 


Direct S hotometric Determination 


on Paper of Chromatographic Spots of 
Cobalt and Copper 

QUANTITATIVE paper chromatography is likely to 
become & general micro-analytioal method on account 
of its penetrating power and rapidity. Quantitative 
determmation of spots can be speeded up by direct 
titration of the spots on paper, with a reproducibility 
of + 8—4 per cent in the case of molybdenum and 
vanadium!, Oopper, cobalt’, nickel and chlorides 
have already been studied, too. 

Direct photometry or densitometry in white light 
has been applied to the measurement of chromato- 
graphic spots of vanadium? revealed with oxine, 
of phosphorus‘, of oobel& and copper’. The final 
complex opacity includes opacity of the paper, which 


OPTIOAL DENSITY FOR 3 pau. oF 
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Fig. 1 


has to be checked millimetre by millimetre befor 
even chromatographic development, and has to b 
taken into &ocounb ab the end for the piece of pape 
at the exact plače of the spot. This i8 not practice 
when the spot travels too far away from the startin, 


line’. 
Direct speotrophotometry on peper for spot 
revealed chromatographically has & mare ans 
wave 


pe application. For example, a di 
i mu eed Fe ee eee as when 

ting on solutions. This wave-length is choger 
aen dm wing both absorption curves, that for th» 
complex and that far the reagan and it correspond 


`to the spectral region where these two curves shot 


the greatest absorption difference. 

Organic reagentas and complexes are so insoluble 
in water that very little of them is given up to thi 
solvent from a strip of peper carrying a given quantity 
of such substances. Photometric measurements ca 
be carried out, however, by slipping the strip of paper 
bearing the spot or the vaporized reagent betwear 
the wall of the usual spectrophotometric oell and t 
prismatic calibrated glass adapter, with a few drop 
of water to eliminate air bubbles. Optical densitier 
of vaporized stripe with a-nitroeo-B-naphthol or 


REYRALED WITH c-NITRO60-f-NAFRTMOL' 


1 = 850 mæ. F = 0-040 mm. 


Paper blank Paper blank 
` 0:125 0 130 0-150 0:130 
0129 0-180 0-130 
0:130 
MJA 0-197 


M/18 0-064 + 0-47 per oemt 


Mean valuta Moan valuta 
chromatographed not ehromatographed 
0-064 0 064 0 063 0-060 0-061 0-050 
0065 0-006 0-065 0040 0-050 0 


OPTIOAL DINITY FOR 3 cx. OF COPPER REVEALED WITH BuwMAMIO ACID 
i 1 m 600 me, F = 0-00 mm. 


Paper blanks 


0010 0-010 0-011 
0-011 0011 0010 
0-009 0-010 0-010 


M/18 0-0103 


Mean values Mean values 

obromatographed not chromatographed. 
0-230 0-38 0 339 

beri 0245 0445 0-240 0-159 0-239 

0-240 0-345 044 

0-345 0-240 0344 

oae 0245 0-245 

8 6 488 LO 01 per cent M/f18 0 £39 X 0-6 per omi 
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beanio acid are so reproducible in this way that 
mmo can set the zero of the apparatus on these 
sporized strips. The op 
«ot is then measured y from this zero. There 
no need to measure blanks, except 
ar control, and the position of the spot in the chrom- 
mtogram is of no importance. 
Reference diagrams have been drawn from 0-1 to 
gm. of cobalt and copper. Concentrations can 
e checked within thee limite with a reproducibility 
«ee than 0:5 per cent. 


A. LAOOUET 
P. HuoyspRYOKX 
Faculté des Sciences, 
Mniversité Libre de Bruxelles. 
June 10. 
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between Sialic 


Structural Relationship 
and 2-Carboxy- 


Acid, Neuraminic Aci 
Pyrrole 

Aw interesting fleld of biochemical research was 

- when Blix! isolated from bovine submaxillary 

mucin a orystellme reducing acid, named sialic 
»cid*. Its most bable composition is given as 
J34,3H44NO,, or 0, E, NO., H,O. Bovine sialic acid 
xntains an N-acetyl and an O-scetyl group, one 
wimary alcohol group and a total of five hydroxyl 
sroups’. Consumption of free iodine, when sialic acid 
4 titrated with hypoiodite, and of one molecule of 
iydrogen, when the acid is submitted to treatment 
with sodium borohydride, is interpreted by Blix e£ al." 
as indicating the presence of a free aldehyde 
Whe liberation of less than one mole carbon monoxi 
pez siis Salty sc EPOR Tenen. T ee 
wid would suggest the presence of an «-hydroxy 
qroup*. . 

Neuraminio acid in the form of ite alkali-etable 
methoxy derivative was first isolated by Klenk from 
zangliosides* and more recently from bovine sub- 
maxillary gland mucin and from a urine muco- 
prolem its composition being O,,H4;NO, or perhaps 

1 H4,NO, This substance has no reducing power, 
but is ninhydrin-positive*. Sialic acid and the methoxy 
derivative of neuraminic acid dre characterized by 
the purple colour they give on heating with Ehrlich’s 
p-dimethylaminobensaldehyde reagent even without 
alkali pretreatment (direct Ehriich reaction), by the 
violet colour they produce on treatment with Bial’s 
orcmol reagent and by the considerable humin 
formation on heating with dilute mineral acid. 


reagents and with dilute mineral acid in exactly the 
samo manner as do sialic and neuraminio acids was 
isolated in our laboratory as the product of an enzyme- 
subetrate interaction’. The influenza virus enzyme 
And the rece Het leue mee e or TA ae 
were found to liberate ovomucin and from 
homogensous my i 
urine and from bovine 
Fere iba Bora E by dialysis 
was readily separated from reaction mixture. Its 


ical density of the vaporized _ 
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properties suggested to Odin! and Klenk? close sim- 


llarity to, if not identity with, sialic and neuraminic 
acid respectively. Upon treatment with mild alkali 
(0:1 N sodium carbonate, 100°, 20 min.) 2-carboxy- 
pyrrole was obtained from the ensymatically released 
product in a yield of about 0-06 per cent of the pure 

tein**, The same pyrrole compound was 
formed in e yield of 0-05 per cent from the homo- 
geneous mucoproteins, known to contain sialic acid, 
by treatment with 0:63 N barium hydroxide for 
8 hr. at 100° (ref.:10; see also Hiyama"). 

The proposed structures for sialic acid (Lje II) 
and the methoxy: derivative of neuraminio acid (TH) 
would account for all relevant observations. The 
direct Ehrlich reaction given by I and HI may be 
visualized as proceeding via IV to V, the benz- 
aldehyde acting as & trapping agent for the otherwise 
acid-labile pyrrole derivative ; the alkali stability of 
III arises from its acetal structure. Neuraminic 
acid (IV) may be regarded as an aldol type of 
condensation product of 2-amino-2-deory-hexose 
with pyravic acid, the aldol type of linkage rendermg 
recovery of the amino-sugar by acid treatment ' 
im: “4,7, The location in this condensation 
product of keto, a hydroxyl and an amino-group 
in the <2,4,5> position provides optimal conditions 
for cyclization to pyrrole. 

Direct evidence for the key reaction IV > V of 
the diagram was afforded by condensing glucoeamine 
with pyruvic acid in' alkaline medium heated for 
20 min. at 100°. In this way, 0-5 gm. glucosamine 
hydrochloride and 5-1 gm. sodium pyruvate, dissolved 
in 500 ml. 0-17 N sodium carbonate, yielded about 
1 per cent of the theoretical amount of 2-carboxy- 
pyrrole. This yield is of the same order of magnitude 
as that obtained from bovine submaxillary muco- 
protein, assuming, as seems most likely*, thad ita 
sialic acid content of 17 per cent is responsible for 
the production of 2-carboxy-pyrrole. —2-Carboxy- 


pyrrole was identifled i plains d god and 
spectrophotometrically as descri in detail else- 


Birong support for the structures shown in the 
diagram is afforded by the findmg™ that N-acetyl- 
neuraminio acid, but not (ILL), is converted to (V) 
on treatment with alkali. 

The ready conversion by alkali to (V) of (I) and 
of the enzymatically released product, with our 
recent observation that concomitant with the 
enzymatic release of this product the sialic acid 
content of the bovine mucoprotem is reduced by 
64 per cent, leaves little doubt on the identity of 
the two compounds. 
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I am indebted to Dr. J. W. Cornforth, London, 
for advice and suggestions throughout the work. 
` , A. GorrscHALK 
Walter and Eliza Hall Institute of Medical Research, 
Melbourne, N.2. 
June 9. 
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Occurrence of n-Nonadecanoic Acid 
In Ox Perinephric Fat 


Waan n-heptadecancio (margaric) and n-penta- 
decanoio acids! were isolated from hy ted 
mutton fat, it was anticipated that all the normal 
odd-numbered fatty acids i to the series 
SONIA barresenl ii uateal ey ButMequed clia 
pointa to this being the case. Apart from the 
occurrence of n-O;, and n-C,, acids in unh: 
butterfat, and of n-C,, and n-O,, acids in unhydro- 
genated fish-liver oil, n-O,, acid has been located: in 
hydrogenated butterfat, and all the acids (odd and 
even) from O, to C,, have been shown to be present 
in the volatile acids of ox perinephric fat. 

We now report the isolation from hydrogenated 
ox perinephric fat (sample J/21) of trace quantities 
of the O,, member, n- ic acid. The chemical 
and physical perties of the fraction isolated (de- 
noted U7 , weight 0:20 gm.) were as follows: 
saponification equivalent 297-5 (calculated for 
C,,H4,0,, 298:5); melting point 67 -5—88 -0° (literature 
records are 68-65? and 08.5?* for n-nanadecanoio 
acid); X-ray long spacing 43-77 A. (+ 0-5 A.) for 
sample prepared from benzene (li records‘ 
44-18 A. for sample prepared from acetone). Were 
this fraction 17-methyloctadecanoic acid, its meltmg 
point. would be less than 1 deg. below that of the 
normal isomer (literature records’ 67-8-67-8°), bub 
ita K-ray long spacing* would be of the order of 
36-2 A. 

Although n-nonadecanoic acid has been prepared 
synthetically it has not hitherto been isolated from 
a natural or a hydrogenated fat. 

Further details of this work will be published later. 


. B., and Ott, KL, J. Amer. Chem. Soc., bë, 4896 (1053). 
J. Amer. Chem. S00., 64, 1106 (1943). 

. X, and Tágtsirom- 
Min, Geal, (1949). 
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Volatile Fatty Acids in Phospholipids 


Usora the micro-technique of James and i 
it has been established that bovine muscle phosph 
lipids contain small amounts of volatile fatty acidi 
and it’is poasible that this finding can be extend 
to animal phospholipids in general. Hitherto, in ta 
absence of techniques for the micro-estimation of tl 
low molecular-weight fatty acids, it has general™ 
been that the fatty acids of phoepholipie 
tend to be of high molecular weight only. A co» 
secutive series of normal fatty acids from C, to O,, hi 
been identified in ox perinephrio fat’. 

To minimize post-mortem enzymatic hydrolysis < 
the lipids, the bovine muscle, which had been free 
from visible fat, was finely, minoed and heated + 
boiling ethanol within an hour of slaughter. Th 
ethanol-ether extracts of the dried tissue, from whic 
non-lipid impurities had been removed on cellulose 
were separated into phospholipids and glyoeride 
A preliminary separation was carried out makin 
uge of their differing solubilities in &cetone, and fror 
the impure phospholipid thus obtained (phosphorus 
content, 9.7 per cent) further glyoeride was separater 
by rae silica gel previously activated for 24 hi 
at 120° U. Glycerides were eluted with chloroform‘ 
while under the same conditions phospholipids wer. 
adsorbed on to the silica gel. The phospholipid 
(phosphorus content, 8-9 per cant) were then elute 
with methanol. Purified solvents were used in th» 
extraction and seperation procedures. It was founr 
that the muscle contained 2-71 per cent glyoeride 
and 0-57 per cent phospholipids. : 

The phospholipids were hydrolysed by refluxing 
with 1 per cent sulphuric acid in ethanol for 3 hr. 
and then with approximately 18 per cent potasaiur 
hydroxide in ethanol for 5 hr. After removal of the 
unsaponifled material by ether extraction (6-9 per 
cent by weight) the fatty acids were steam-distilled. 
The soaps of the acids volatile in steam were con- 
centrated to an approximately normal solution and 
an aliquot was acidrfled and applied to the gas-liquid 
chromatogram by the procedure suggested by James 
and Martin’, The column was operated at 187° C. 

The acids identified were acetio, octanoio, propionic, 
hexanoio, butyric, teo-valeric and valerio m de- 
creasing amounts on a molar basis. These volatile 
acids represented approximately 0:17 per cent by 
weight of the total fatty acids present in the muscle 
phospholipids. 

i J. C. Hawks 


- Fats Research Laboratory, 

Department of Scientific and Industrial Research, 
Wellington, New Zealand. 
May 27. 

! James, A. T., and Martin, A. J. P., Biochem. J., b0, 070 (1052). 
' Hansen, R. P., and ornnes, A. G., Natmre, 178, 1093 (1054). 
* Lea, O. XL, and Rhodes, D. N., Biochem. J., 54, 467 (1958). 
4 B., Ada Physiol, Soemd., Wb, 101 (1965). 
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Protection of Deoxyribonuclease from 
lonizing Radiation by Adsorbents 
Tum present communication presenta experimental 
evidence which indicates that adsorption of deoxy- 
ribonuclease on a liquid-solid interface affords pro- 
tection of enzymatic activity from radiation damage. 
Other means of ing enzymes in aqueous solu- 
tions have been described by various investigators!*, 
but, to our knowledge, no information is available 
concerning the protective effect of adsorption. 
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Crystalline deoxyribonuclease (DNase crystalline, 


yorchased from Worthington Biochemical Oo., 


WÁ^reehold, New Jersey) with a pH optimum at 7:5 
yas used in all experiments. The enzymatic activity 
was determined according to Kowlesear e£ al.'. 
Although the enzyme adsorbed on cellulose powder 
sould not be eluted, the ion'of the adsorbed 
mszyme showed enzymatic activity 10-85 per cent lees 
than that noted when the enxyme was in aqueous 
solution. 10 ml. of & solution containing 5 pgm. of 
Wkhe enzyme and 5 mgm. of cellulose powder (What- 
aman standard grade cellulose ashless powder) was 
Mirradiated with 1,000 r. in a glass centrifuge tube 
while being stirred. The radiation factors were: 
206 kVp., 1,458 r. per min., 20 m.amp., no filtration 
wand target—object distánoe of 10-8 cm. 

In all experimenta, the enzymatic activity of the 
adsorbed and non-adsorbed deoxyribonuclease frao- 
tions, separated by centrifugation, was determined 
before and after exposure to X-rays. In the case of 


pre-exposure samples, the system was equilibrated 
first by stirring for 20 min. A ical iment 
(2a, b) in Table 1 shows that non-adsorbed 


fraction of the was almost completely in- 
activated, whereas the adsorbed fraction of the enzyme 
was protected significantly from inactivation by 
X-rays. 

In another experiment (Table I, 3a, 5) the cellulose 
wes separated after thorough mixing with the 
deoxyribonuclease solution. The resultant super- 
natant solution and precipitate were irradiated 
separately, the precipitate having been suspended in 
& volume of distilled water equal to that of the super- 
natant phase. The resulta of five experments 
demonstrate again that the adsorbent protecta the 

e. 

The degree of protection afforded the enzyme by 
the adsorbent is a function of the amount of enzyme 
in the adsorbed state. This is illustrated by the 
resulta in Table 2 relating, the amount of oelluloee 
added to the system to the degree of inactivation of 
deoxyribonuolease. 

Varying degrees of protection of deoxyribonuclease 
from X-radiation are obtained with different ad- 
sorbents such as’ ion-exchange resins, silica gel. 
‘Celite’ and bone ash. This suggests that the mech- 
aniem by which adsorption protects the enzyme is 
not specific for any one adsorbent. The biological 
implications of such a phenomenon are exemplified 


by preliminary observations which suggest that 


Table 1. Hryacr OF X-IRRADIATION ON THE DEOIYRIBONUULNASE — 
OXLLULONR BYsTEÀ 





*R = 


Q* 100. 
(O), Cta) and C) Ra MEINT 
respectivo non-Irradmted 


Ths eiye eee a in experimenta 
to (1) as Q0, whereas In (8a) and (35) 
samplo serves as reference pomt. 

In (86) and (8b) the standard deviations are also shown. 
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Table 2 RELATIONSHIP RKETWEANE THE DEGRE OF THE PROTECTION 
AXD THE AMOUNT OF THE ADSORBENT 


Per cent of enxyme + activity | Per oemt of activi 
remaining after irradiation with superna 





14 
7 


1 

13 
10 
10 





* Per oent of activity - am eg tent = fant y 100. 


deoxyribonuclease is protected from inactivation by 
X-rays when edsorbed on rat spleen mitochondria. 
. Several hypotheses may be advanced in order to 
explain the obeerved protection by adsorbents: 
(1) the ratio of free radicals to enzyme molecules in 
the adsorbed fraction is much lower than it is m 
the supernatant phase; (2) the free radicals do not 
migrate freely into the micellar space; or (8) com- 
petitive reactions on the surface of the adsorbent 
decrease the number of free radicals available for 
enxyme inactivation. Since the number of adsorbent 
particles involved in this system is much lees than the 
number of molecules of the usual protective reagents, 
and since little protection is afforded the enzyme in 
the t phase by the dispersed adsorbent 
(Table 1-2), it seems unlikely that the protective 
effect obtained is of the customary competitive 
variety, 

These experiments and others of a similar nature 
will be published in detail elsewhere. 

G. L, FreroHnma* 
8. OKADA 
Division of Experimental Radiology, 
University of Rochester 
School of Medicine and Dentistry, 
Rochester, New York. 
June 16. 

* Present addrem: Distillation Products Industries, Rochester 
New York. 
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A New Method for ‘Hydrolysis’ of 
Nucleic Acids with Phosphorus Pentoxide 
"Nvararo acids consist of nucleotides linked together 

by ester linkages between the phosphate group of one 
and the ribose group of another nucleotide as shown 
below : 


Base—sugar—phosphate . 
eran See ers 
Bue ie phosphate 
| Base—sugar—phosphate 


Hence it should be possible to separate the bases 
in free form if the links are broken down. 


Sugars are known to be susceptible to hydration. 


- 
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Table 1. PHOSPHORUS PENTOXIDR HYDROLYEIS OY D'EOXYRIBONUOLEIO 
AD ISOLATED FROM TUMOUR TIMEUR 
Kjeldahl nitrogen value for 
oant. Nitrogen value calculated 


deoxryribonucielo acid, 10-5 per 
the Damos slated d T e DU 








* Adentne and thymine haye the same Rr values for the solvent 
used, henoe in the calculation of nitrogen values the mean value for 
adenine and thymine 1s used. 


iments were therefore carried out with the view 
of caer down the ribose bridges with a dehy- 
drating agent such as phosphorus pentoxide m order to 
find if the free bases are liberated. The resulta form 
the basis of the present preliminary report of & new 
method of 'hydrolysing' the nucleic acids. 

Nucleic acids se ted from biological materials 
by the method of Chargaff e al3 and commercial 
samples of deoxyribo- and ribo-nucleic acids were 
‘ised for is Jh ecetipeiions. To 10 mgm. of dry 
nucleic acid powder in a clean dry test-tube, sufficient 
phosphorus pentoxide was added to cover the nucleic 
acid. The tube was stoppered, shaken vi y and 
then heated in an electric oven at 1850? O. for two 
hours. To the charred mass 2-5 ml. of 0-1 N hydro- 
chloric acid was added to dissolve the bases. The solu- 
tion was filtered,to separate the carbon particles. The 
clear solution was then on & Whatman No. 1 
filter paper and an ing chromatogram run over- 

ight using 79 per cent saturated ammonium sulphate 
solution, 19 per cent water and 2 per cent tsopropanol 
as the solvent’, n 


Correspondi 
togram were then cut out an 
eluted by overnight extraction with 10 ml. of 
0-1JN hydrochloric acid. The bases were estimated 
quantitatively’, using the Beckman spectrophoto- 
meter (Model D.U.) at 265 mu. The results of some 
analyses of tumour deoxyribonuoleio acid are shown 
in Table 1. Here it will be seen that the Kjeldahl 
nitrogen value for the wolated deoxyribonucleic acid 
is 10-5 per cent and that accounted for by the isolated 
bases is 0-3 per cent, thus indicating that the hydro- 
lysis and the recoveries are fairly complete. 

The treatment with phosphorus pentomde is a 
fairly drastic one, and before the usefulness of the 
method could be asseased it is necessary to study 
its effects on pure purines and pyrimidines, to rule 
out the possibility of destruction of the bases during 


Table 2. HAOOYERY OF PURE PURINES AND 
TO 











Adenine 
Guanine 
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the process. This has been tested b recovery exper} 
mente after treating samp of the base 
individually with phosphorus pentoxide. The result 
are shown in Table 2. 

It can be seen that the recoveries are fairly goodii 
were employed for confirming that the phoephoru 
pentoxide treatment does not affect ‘the basee 
namely: (1) ultra-violet absorption spectra; anc 
(3) the Ry values of the bases after treatment witl 
xide. The absorption spectra and 
the Ry values of the bases were unaffected by th 
treatment. 

It appears, therefore, that the new method bring: 
about complete hydrolysis without in any way 
affecting the recovery of the Bases. Further work on 
this method is in progress. - 

Thanks are due to Dr. V. R. Khanolkar and Dr. 
A. R. Gopal-A for advice and criticism, andi 
to Dr. T. B. Panse for facilities to use the Beqkman 
spectrophotometer. 


M. V. NABURKAR 
M. B. SAHABRABUDHH 


` Biology Division, 


Effect of Denervation on the Histochemical 
Appearance of Cholinesterase at the 
Myoneural Junction 


THs sensitivity of the motor end-plate to acetyl- 
choline is known to increase after denervation. Many 
workers have investigated by chemical analysis the 
cholinesterase content of denervated muscle in an 
attempt to explain this increased sensitivity. The 
results have, however, been. ing. Marnay and 
Nachmansohn?! reported that the cholinesterase con- 
tent of muscle increased folowing nerve-section, while 
Couteaux and Nachmansohn® and Stoerk and Mor- 
peth?’ found that it became reduced: Sawyer et al.‘, 
working on skeletal muscle of the rat, guinea pig and 
rabbit, reported that the concentration of cholin- 
esterase at first became reduoed after nerve section 
and later became increased to considerably more than 
ite normal complement. Since the resulta obtained by 
chemical analysis include the cholmesterase present 
Ae eke ee c cu 
in muscle other than at the motor end-plate, it 
seemed desirable to mvestigate the problem using 
& histochemical method and to confine the study to 
the cholinesterase content of the motor end-plate. 

Fourteen guinea pigs, seven males and seven 
females, aged about one year were used for the present 
mvestigation. The animals were anmethetired with 
ether and the sciatic nerve was out in mid-thigh. 
One animal of each sex was killed by a blow on the 
beck of the neck at the seventh, eleventh, fifteenth, 
nineteenth, twenty-second, twenty-eighth and forty- 
fifth days folowing nerve section. The denervated 
gastrocnemius was removed from each animal, and 
ab the same time the normal gastrocnemius was 
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Cio dp acis d oid culam 
ge err TAN RE T 10 per d eqs. 
«r 6 and frozen sections 50u thick were cut and 
«en washed in distilled water for 1} hr. Sections 
om the denervated and control gastrocnemius 
<«uscles were then processed using 
schnique described by and modified by 
-outeaux and Oo&rs'. To ensure adequate control, 
denervated and & normal control muscle section 
‘om the same animal were always incubated together 
wr exactly the same length of time. The cholinesterase 
mopearances were assessed by studying the concentra- 
on and distribution of the copper sulphide precipitate 
=, the motor end-plate. 

All the control muscle sections showed that the 
Wholinesterase at the nfotor end-plate is situated in: 
mho walls of gutters on the surface of the muscle 
brea and is present in the form of a series of horse- 
™hoe-shaped plates as described by Couteaux and Taxi’. 
“he muscles which had been denervated for seven 
ays showed that the concentration and distribution 
{f cholinesterase at the motor end-plate were the same 
a in the controls. In the muscles which had been 
enervated for eleven days, the concentration of 
Wbolinesterase was slightly reduced compered with 
he controls, while in those which had been de- 
wrvated for fifteen days the concentration of the 
holinesterase was still further reduced and the 
‘abters were leas well defined, the edges being irregular. 
mfter denervation for nineteen and twenty-two days, - 
was difficult to make out the normal outline of 
he motor end-plate even in muscle sections which 
«nd been incubated for sixty minutes; the cholin- 
«sterase was greatly reduced in amount and its 
"istribution was uneven; and the horseahoe-shaped 
slates were no longer visible. In those muscles which 
1ad_ been denervated for twenty-eight days the 
tholmesterase could only just be recognized as a 
‘aint shadow against the pale background of the 
muscle fibres. No cholinesterase was found to be 
oresent in the motor end-plates of muscles denervated 
For forty-five days. Throughout the investigation the 
results in both sexes, as would be expected, were 
identical. 

These preliminary observations show that the 
3holinesterase concentration at the motor end-plate 
of the gastrocnemius muscle of the guinea pig begins 
to become reduced at about the eleventh day follow- 
ing denervation, and this reduction progreases unti] 
at the forty-fifth day no cholinesterase oan be found. 
This gradual reduction in the cholinesterase con- 
centration at the motor end-plate may be partly 
responsible for the increased sensitivity of de- 
nervated muscle to &oobylcholine. 


R. B. Swart, 
N. MoIwrvnE 
Department of Anatomy, 
saeco 
on, W.C.2. 
July 9. 


MM and Nachmansohn, D, O.R. Soo. Biol., Paru, 198, 785 


*Oouteaux, R., and Nachmansobn, D., Watwre, 148, 481 (1988). 

, NU O., and Morpeth, H., Proc. Soc. Egp. Biol. N.Y., 57, 164 

* Sawver, venport, O., and Alexander, L. BL, Amat. Rec., 
108, E bso)" 

* Naohmansohn, D., ‘Vitamins and Hormones”, 3, 887 (1045). 


* Koelle, G. B., and Friedenwald, J. 8., Proc. Soc. Brol. Med., 
76, 617 (1049). indi 


7 OoBrs, O., Arch. Biol, 64, 183 (1083). 


* Oouteanx, R., and Taxi, J., Arch. Anat Micioscop. et Morphol. Bap., 
4L, $62 (1952). 
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Sources of Platelet Factor for the 
Thromboplastin Generation Test 


Tuu thromboplastin generation test of Biggs and 


thromboplastin generation. One modification, due 
to Bell and Alton", substitutes the more convenient 
human brain extract for the platelet suspension. 
Human brain is not & readily available material, and 
the preparation of the extract from it is laborious 
and time-co 

Platelet factor is believed to bo a phospholipid. Soy- 
bean is & readily available source of phospholipids, 
and soybean phospholipid has been used for counter- 
acting thrombocytopenic bleeding in X-irradiated 
dogs’. A preparation similar to that of White e£ al.* 
ee ee 
a soybean product, ‘Lecithin Emulgo No. 4’ 
Tt is a light-tan coloured powder, rapidly darkening 
and becoming sticky on exposure to air at 20° 0O. 
The yield is more than 50 per cent of the starting 
material The powder is homogenized in physio- 
logical saline at a concentration of about 10 mgm./ml. 
to make the stock solution for the thromboplastin 
generation test.’ It is stored at — 20? C. It is diluted 
before use to from 1: 50 to 1: 200 with physiological 
saline to obtain clotting times with normal bloods 
of 10 + l geo. Both in Cambridge and the United 
States (personal communication, W. N. Bell) the 
soybean ion has been substituted for platelet 
suspension m the thromboplastin generation test 
and has proved satisfactory in the ig of hæmo- 
philia and Christmas disease (Fig. 1). It is intended 
to use it in further studies on abnormal bloods as 
these become available in Cambridge. 


Preliminary experiments have suggested that the 
Bell brain extract and the soybean phosphatide are 


Thromboplastin generation (per cent) 





n pipan 12. of ae 
suspension, 

1, Normal piana tnd wera P i c plazma and normal 

serum ; , Christmas disease plasma and serum ; IV, 


drecease plagme and normal serum 


proof has been obtained by 
chromatographing the two 
materials on Whatman No. 8 
peper impregnated with silicio 
acid. The papers were de- 
veloped with 30 per oent 
methanolic chloroform by the 
ascending method, dried, 
sprayed with 0-2 per oenb 
butanolie ninhydrm, heated 
at 120° for 7 min., and, after 
noting the position of the 
positive spota, treated with 
phosphomolybdio acid and 
stannous chloride. The ex- 
tracts both contain a amall 
amount of ninhydrm-positive 
material of Ry o. 0-0 together 
with a large amount of 
choline-containing material of 
Ry 0-90-1:00. A small amount of choline material 
stays at the starting point. Further work in pro- 
grees is directed towards the identification of the 
active material. It is to be noted that it is very 
difficult to. obtain papers with a uniform degree 
of impregnation with silicic acid. It is therefore 
neceesary to compare compounds directly on the 
same 


peper. 

Work with the thrombop Tn cera test for 
a period of two years has oo its usefulness as a 
diagnostic test ; but as a method of assay for phospho- 
lipid material it suffers from the defects of moet 
biological testa—the degree of accuracy is never 
better than + 20 per cent—together with a pro- 
nounced personal error in finding the exact moment 
of clotting. At the faster end of the scale & difference 
of one second causes considerable error. It has also 
been suggested elsewhere‘ that the degree of division 
of phospholipid material in suspension partially 
determines its biological activity. The effect of 
suspensiou-gire has not yet been determined in this 
laboratory. 

M. J. NEWLANDB 
F. Wop 
ent of Medicine, 
University of Cambridge, 
Tennis Court Roed, 
Cambridge. June 20. 

1 Biggs, R., and Douglas, A. 8., J. Oka. Paih., 6, 23 (1058). 
* Bell, W. N., and Alton, H. G., Wetwre, 174, 880 (1054). ^ 


3 White, 8. G., J. B. P. M., and Geyer, B. P., Proo- 
Soc. Bap. end Lied, Bh, 384 (1063). 

“Tocantins, L. IL, and R. T., “Blood and Allied 
Problems”, Josiah , Jr. Foundation, New York. 2nd 


Oonference, 11 (1049). ., Goldsmith, D. P. J., and 
Kelley, K. ig: p Chem., 811, 168 acre 


Golgi Bodies in Nerve Cells of Insects 

Soma time after the lication of Pronk a ee 
on the nerve cells of locust, Prof. Vi Nath 
asked me to undertake a comprehensive study of 
the Golgi material in the nerve cells of inverte- 
brates and vertebrates. I have just completed my 
investigations on the thoracic neurones of the locust, 
Schistocerca gregaria Forsk., and the local waber-bug, 
Laccotrephes rubra. My observations are based on 
the study of neurones of the fifth instar and immature 
adults of locust and adult water-bugs. 

Schistocerca gregaria Forsk. The Golgi bodies 
(lipochondria of Shafiq) of the living neurones of this 
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[Golgi bodies of: (1) Sokuoceros gregaria, x 750; (2) Laccotrephes rubra, x 1,000 


locust, when examined under the phase-contras 
microscope, show a highly refractile dark cortex ean- 
an almost oolourlees medulla. Besides, there ar 
smaller, highly refractile, homogeneous Golgi spheres 
The Golgi bodies can be stained with the vital dyee 
neutral red and methylene blue ; but it is the medull: 
of the Golgi body which alone takes up the dye 
From this it is concluded, in conformity with Shaflq 
and Roque’, that the medulla of the Golgi body i 
a vacuole with acidic contenta (Fig. 1). 

In paraffin sections of Helly's fixed — 
material and stained with sudan b the Golg 
spheres present a thick outer blue-black cortex anc 
an inner very lightly staining medulla, There ar 
also smaller homogeneously stained Golgi spheres 
In smears fixed with Flemming without acetic acic 
and stained with sudan black, the Golgi bodies show 
a homogeneous structure ; but very rarely an incom. 
plete investing rim is seen around a lightly staining 
medulla. In Helly’s post-chromed-hamatoxylin 
preparations the Golgi bodies appear exactly as im 
Helly’a post-chromed fixation followed by sudan 
black. Haematoxylin stains the Golgi bodies as dark 
homogeneous spheres when préceded by chrome- 
oemium fixatives. They can be stained with acid 
fuchsin aieo triple stain). 

In Kolatehev preparations the Golgi bodies 
as heterogeneous spheres showing an oamiophilic 
cortex and an osmiophobic medulla; but the omnio- 
phobic substance becomes greatly swollen up and the 
spheres become flattened. A few Golgi crescents 
are also sean as optical sections of the Golgi spheres 
(Nath*, Bhaflgt, Roque). In Aoyama preparations 
also the Golgi spheres, showing a duplex structure, 
come up beautifully in finished sections; but mvari- 
ably artefacts, in the form of black granules on or 
around the Golgi spherea, appear. 

Regaud’s post-chromed- lm preparations 
generally show duplex Golgi bodies; but these pre- 
e ee pee ribal By 

and King‘. The Golgi bodies are completely 
washed out in Bouin'a fluid. 

Thus the Golgi bodies described by me appeer to 
be identical with the lipochondria of fihaflq!. Similar 
osmiophil bodies (ri semicircles, crescents and 
rods) have been descri as Golgi bodies by Beams 
and King* and Beams et al'. But Shafiq did not 
observe any neurofibrills. 

Laocotrephes rubra. The Golgi bodies of the thoracic 
neurones of this water-bug are almost similar to the 
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inary spheroids’ of Helix (Thomas). It has been 
werved that in this material there is generally a 
anule or a crescent attached to a vacuole, The 
anule or thé crescent appears as a dark, highly 
ifractile component attached to the vacuole in the 
ving neurones examined under phase-contrast, 
hereas the vacuoles are seen as colourless bodies 
fig. 2). The granular or creacent-shaped component 
M Iso body appoat 1na 0o oe 
on, as it ia stained by sudan black. It also reduces 
&mium and silver. It is darkly stained by hmm- 
toxylin preceded by chrome—oamium fixatives. 
‘he vacuole oan be stained with the vital dye, 
eutral red. When the vacuoles are homogensously 
Mained with this dye, ib becomes difficult to see the 
poidal component. The optimum impregnations of 
amium or silver do not impregnate the vacuoles ; 
nd they are also not stained by sudan black. It is 
hus clear that the lipoidal cortical component of 
"ho ‘binary spheroids’ of Thomas’ ta the 
lolgi material, and the vacuolar pert of the spheroid 
he vacuome of Parat. 


Department of Zoology, 
Panjab University, 
Hoshiarpur, India. May 30. 
Bhafig, S. A., Quart. J. Aficro. Soi., 94, 819 (1053); 95, 305 (1954). 
Roque, å. L, J. Rey. Misro. Soe., 74, 188 (1054). E 
an Bolenee Congress, Delhi, 1044. 

‘Beams, E W., King, R. L., J. Morph., 53, 69 (1032). 

IL W., Seder, A. W., and Hvans, T. O., Le Cellule, 55, 201 


8. K. MALHOTRA 


Beams m 
3 Thomas, O. L., Quart. J. Micro. Soi., 88, 445 (1047). | 


Anti-Tuberculous Activity of Verazide 
(I-IsoNicotinoyl-2-veratrylidene Hydrazine) 
Tan high $n vitro activity of 1-tsonicotinoyl- 
3-veratrylidene hydrazine (0:06 ugm. per ml), 
henceforth referred to as verazide, has been previously 
reported by us! and others"?. Fox and Gibes‘ report 
that 2: 2-alkylidene derivatives Of isoniazid (among 
which was imoluded verazide) were markedly taber- 
culostatio im mouse tuberculosis. There is no refer- 
ence, however, to the degree of activity of verazide 
or to ita activity when given by intermittent dosage. 

This report deals with the tn vivo action of verazide 
and directa attention to ite prolonged action and 
potential value in the treatment of tuberculosis. As 
veraride : 


OOH, 
: x 
y Nonan- Moon, 
1-uoNloostnoyl-S-veratrylidene hydraxine 

is an insoluble derivative of isoniazid, it was decided 
to test its in vivo action by intermittent dosing at 
weekly, fortnightly and monthly intervals, using the 
healing uloer technique previously described by one 
of-us'. In addition, isoniazid was included for oom- 
parison. The resulta are shown in Table 1. 

We have already shown’ that a chemotherapentio- 
ally interesting anti-tuberculous agent is capable of 
scoring a healmg ulcer value of 50 after 28 days 
reatment. Thus, verazide given in doses as low as 
10 mgm./kgm. at weekly intervals exhibits a fair 
degree of activity, and at 30 mgm./kgm. is capable 
of effecting an almost complete healing of tuberculous 
uloers with only three injections. .At higher doses 
more widely spaced, for example, at 14-28-day 
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Table 1. ANTI-TUMERCULOUS ÁCTIYTTY OF VERAZIDH ta Piro 








enc enn n nj 
€ ooo OR 





A 








promita eure of tuberculous losions as moasurod 
que (ref. 5). 


intervals, the high degree of activity is maintamed. 
Interestingly enough isoniazid, which is completely 
excreted in 24 hr. m animals* and man’, is highly 
active (healing ulcer value 95) when 30 mgm./kgm. 
is given at weekly intervals. In the treatment of 
human tuberculosis, however, isoniazid is not given in 
doses exceeding 5—8 mgm. /kgm. because of ita toxicity. 

Determination of acute toxicity by in ritonoal 
injection of mice ahowed that the LD,, of isoniazid 
was 200 mgm./kgm. body-weight, whereas the LD,, 
of verazide was 700 mgm./kgm. 

To summarize these results, verazide is highly 
active in the treatment of established tuberculosis 
in the guinea pig when given in intermittent doses 
either at 7-, 14 or 28-day intervals. It is activo 
when given by mouth, but to a leaser degree than by 
injection. Finally, verazide is only one-third as toxic 
as isoniazid when measured by acute toxicity for 
mice. These findings will be reported and extended 
elsewhere. 

"We wish to thank Miss Janice Edgar and Mr. J. 
Buttifant for their assistance. 

J. CvwERMAN-CRAIG 


Department of Organic 

School of Bacteriology, Chemistry, 

University of Melbourne. University of Sydney. 
Aug. 17. 

1 Oymerman-Craig, Rubbo, Willis and Edgar, Nature, 176, 84 (1955). 
1 Offa, Siefken and Domagk, £. NeturforseA., 8, 402 (1052). 
*Shehukina, Pershin, Makeova, Baro SUERTE Yanina and 

Yakovisva, Dokisdy Abed. Nauk. U.S.8 R., 84, 061 (1052). 

1 Fox and Gibas, J. Org. Chem , 18, 083 (1083). 

! Rubbo and Pierson, Amer. Rev. Tubero . 68, 48 (1953). 
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’ Cawthon, Muschenhelm and McDermott, Amer Rev. 
Tubero., 08, 429 (1053). 
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Overcoming Cross neo Oy among 
some Mexican Diploid Specles of Solanum 


Srmoras of Solanum belonging to the section 
Tuberarium and ‘occurring in Mexioo have long been 
of interest to potato breeders, as several of them 
possess resistance to the late-blight caused by 
Phytophthora infestans de Bary. the tuber- 
bearing species of Solanum found in South America, 
the Mexican species algo form a polyploid series com- 
prising diploids (2n = 24), triploids (2n = 36), tetra- 
ploids (2n = 48), rona pe (2n = 60) and hexa- 
ploids (2n = 72). ese species have been classified 





18 practically no 


m eight distinct taxonomic series, and our information 


Station, Sturgeon Bay, Wisconsin. 

The following diploid speciea were used in the 
study: S. pinnatsestum (series Pinnatisecia), S. 
bulbocastanum (series Bulbocastana) 
(series 
In the first set of crosses made in the 
(emasculation followed by controlled 
pollination), only the cross S. pinnatisectum x S. 
polyadenium succeeded. A study was then made of 
the causes for the failure of seed-setting in the croases 
S. pinnatisectum x S. bulbocastanum and 5. pinnat- 
scotum x S. lanotforme. For thia p , the ovaries 
with style and stigma wore ftred in Carnoy’ 
(alcohol, acetic acid, chloroform, 6:1:8), 24, 36, 
48, 72 and 120 hr. after pollination, sectioned and 
tion of the alides revealed that in both crosses there 
was little or no germination of the respective pollen 
on the siigma even after 72 hr. from the time of 
pollination (Fig. 1). This duration is usually found 
to be sufflcient to allow fertilization in compatible 
crosses. In the few germinated pollen grains the 
length of the tubes was only about three times the 
diameter of the pollen. 

To overcome the pollen-stigma incompatibility, 
two techniques were tried, namely, smearing the 
stigmatic exudation from the pollen parent on the 
stigma of the pistillate parent, before pollination, 
and applying & suitable artificial medium for pollen 
germination on the cut surface of the style after 
removal of the stigma. An intermediate method 
described below led to the formation of berries and 
seeds in both crosses. The stigma, with a small 
portion of the style, was removed with a pair of fine 
scissors from the flowers of S. pinnattsectwn, and a 
drop of an agar—sucrose—gelatin medium was applied 
to the decapitated surface of the style. This medium 
was prepared by dissolving 0:5 of agar and 3-5 
gm. of sucrose in 25 c.c. of distilled water to which 
0-5 gm. of gelatm was added. The pollen grains of 
many species of Solanum were found to grow well 
in this medium (Fig. 2). After applying pollen to 
this medium on the cut surface of the style, the 
cut style was covered with a piece of moist cotton 


wool From the crosses S. pinnaiisecium x S. lanoi- 


forme and S. pinnatisestum x S. bulbocastanum 
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but is also probably the only species immune to im 
Present igation. was supported by e grant fror 
the Research Committee of Graduate School wit 


I thank Drs. D. O. Oo , G. Ba 
Rieman and R. W. Hougas for advice and halb durin 
the course of the study. = 
M. 8. BWAMINATHAN* 
Department of Genetics, 
University of Wisconsin, 
Madison 6, Wisconsin. June 7. 


* Now at the Division of Botany, Indian Agricultural Researa 
Instituto, New Delhi 12. 


* Swaminathan, AL 8., and Howard, H. W., BübWogrepkis Genetics 
16, 1 ( ). 
* Niederhauser, J. 8., and Mil, W, R., Phytopath., 43, 456 (1053). 


The Pogonophora 

A RBRPORT has recently been published in the daily 
Preas alleging that Russian zoologista have lately 
discovered & new phylum of animals, the Pogonoe 
phora, This is, of course, a mistake, and in the paper- 
by A. V. Ivanov, published in Systematic Zoology, 8, 
69 (1954), and in Dokl. Akad. Nauk S.S.S.R., 100, 
175, 381, 505 (1955), acknowledgment is generously 
made to all previous workers on this interesting group. 
The animals have been known for some timd; but 
Ivanov has created & new phylum for them, and this 
may have caused the misund ing. 

Pogonophora are elongated tubicolous animals the 
body of which is composed of a altort anterior portion 
bearing tentacles and a very long trunk. The anterior 
portion contains two pairs of oclamio cavities of which 
the first contain so-called nephridia and the second 
are continuous with the cavities of the tentacles. The 
trunk contains a third pair of omlomic cavities in 
which lie fhe gonads. hinder part of the trunk 
shows repeated ring-shaped pepille of chitinous 
platelets serving as adheerve organs. A dorsal nerve 
centre is present; but no trace has hitherto been found 
of gut, mouth or anus. ` 

Although so much remains.to be discovered in these 
animals, it is quite possible that Ceullery and 
Ivanov are right m looking for their affinities among 
those groupe which include the Enteropneusta. The 
tripartite arrangement of the cœlom and the dorsal 
nerve centre ummediately suggest this. Details will 
be eagerly awaited regarding the structure of the 
so-called nephridium before it will be possible to 
compare it with the nephridium of the actimotrocha 
larva of Phoronis. ‘Altogether, enough is known of 
these organiama to whet the appetite for more, and 
the resulta of Prof. Ivanov’s further Investigations, 
will be awaited with interest. 

Gavin DB Baen 
British Museum (Natural History), 
London, 8.W.7. 
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ATMOSPHERIC POLLUTION IN BRITAIN 


“HE Olean Air Bill that the Government pro- 
. duced at the end of July to implement the 
wincipal recommendations of the Beaver Report, 
«ich called for legislation, has just received a 
sond reading in the House of Commons. It is 
no sense & party measure, and while it conforms 
wely to the sense and purpose of the Beaver Report, 
<æ recommendations of which have won general 
-ceptanoe, in its present form it may well be regarded 
& working draft. As such it has nob only been 
dely discussed in the technical Prees, but also ab 
e annual conferences of the National Smoke Abate- 
«nt Society during September 28-30 and of the 
unitary Inspectors’ Association on September 80. 
oreover, while the Bill iteelf says nothing about 
lphur compounds, that aspect was emphasized in 
apers presented, for example, at the symposium on 
prevention of &&moepherio and water pollution in 
e chemical i arranged by the London 
sotion of the Society of Chemical Industry last 
pril and in Dr. A. Parker’s Des Vooux Memorial 
ture ab the National Smoke Abatement Society's 
enference on September 30. 
In general, the Bill has been welcomed as likely to 
+e long way towards implementing the views of the 
eaver Committee. Oriticiam has chiefly been that 
sere are too many escape clauses, and a resolution 
lopted at the Sanitary Inspectors’ Association Oon- 
cence which welcomed and pledged support to the 
ill urged that the reservations or exemptions oon- 
mplated in respect of offences should not be allowed 
» obstruct its aims. It was also suggested that the 
wponsibility for the control of smoke from the 
dustrial scheduled in Section 109 of the 
ublio Health Act 1936 should remain with the local 
athorities, and that ib should no longer be necessary 
» serve notices for smoke nuisance, 
Commenting on the Bill at this Conference, Bir 
‘ugh Beaver regretted that the Bill omitted to 
stablish a Olean Air Council or to declare specifically 
sat clean air was to be the national policy. Such a 
aclaration would force nationalized industries to 
tke due acoount of this matter; and the Clean Air 
ounoil would be invaluable in securing co-operation 
| research, which is difficult to achieve without some 
mtralized body. The Beaver Report itself lists a 
amber of topics on which further research. or 
svelopment work is required, including particularly 
19 possibilities of reducing the amount of sulphur 
ı fuel, of preventing release of the sulphur in the 
el into chimney gases, of removing sulphur from 
ye chimney gas before discharge into the air and of 
roviding more information on the dispersion of 
ilphur compounds in flue gases after discharge from 
iimneys of different heights and in all atmospheric 
anditions. 
Matters such as these, and the study of the physio- 
gical effecta of air pollution in general on health in 
Mabion to respiratory diseases and particularly the 


fects of combinations of sulphur dioxide and smoke , 


clearly call for co-ordinated effort by a number of 
research bodies and institutions; one outcome of 
debate on the Bill in Parliament should be the pro- 
vision of some satisfactory means of ensuring that 
concerted long-range research in such matters, and in 
others upon which the ultimate achievement of a 
clean air policy in Britam depends, is neither neglected 
nor starved of adequate resources. This is perhaps one 
aspect to which scientists might give particular 
attention. If the proposal for a Clean Air Council is 
rejected, Parliament should be left in no doubt 
where the responsibility for effective research in this 
fleld resta. If it is suggested that it should be left 
generally to the Lord President of the Council or the 
Advisory Council for Scientific Polioy, the occasion 
should be used for a closer scrutiny of the proposed 
organization, to satisfy Parliament and responsible 
professional opinion that the organization is adequate 
and appropriately staffed and provided with funds on 
a scale and in a way sufficient to ensure continuity 
of effort. The importance of such co-ordination is 
further indicated by the announcement on October 7 
by the Public Health Committee of the Western 
European Union that a preliminary study of air 
pollution is to be made in the seven countries of the 
Union (Belgium, France, Luxembourg, The Nether- 
lands, the Federal German Republio, Italy and the 
United Kingdom). 

The question of staff may be more formidable than 
appears to have been recognized in the discussions 
that have so far taken place. In the absence of a 
body «specifically responsible for research on the 
many aspects of atmospheric pollution and ite 
prevention, it may be difficult not merely to secure 
a reasonable balance of effort between those varied 
aspecta and between the short-term and the long- 
term effort, but still more to ensure that such research 
effort is not deflected, particularly in the existing 
shortage of scientific and technical man-power, by 
the exigencies of other flelde of research. Moreover, 
it is premature to expect local authorities to carry 
out their greater responsibilities which the Bill 
proposes to place upon them unleas they have at 
their disposal a much larger and well-trained staff. 

Sir Hugh Beever emphasized this aspect at the 
Sanitary Inspectors’ Association's Conference at 
Scarborough. He does not think that the magnitude 
of the task is as yet realized. Pointing out that there 
are 200,000 furnace chimneys to be watched in the 
‘black areas’, as well as 20,000 steam engines, he 
emphasized that the sanitary inspector's burden 
would be greatly increased ; in view of the shortage 
of man-power, he suggested the formation of an 
inspecting staff below the specialist grades, which 
would be “competent to carry out 90 per cent of 
the routine work. Moreover, on the other side, the 
prevention of smoke iteelf requires the use of better 
trained staff, and in a discussion at the conference of 
the National Smoke Abatement Society there was 
agreement that all stokers of hand-ftred furnaces 
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shotld be trained and certificated. Mr. Gerald 
Nabarro, who withdrew hia private member's bill on 
air pollution in favour of the Government's measure, 
stated that last year only 650 out of 75,000 boiler- 
men employed in industry had been tramed to a 
minimum standard ; bup he agreed with Mr. Alfred 
Robens that in two or three years ib would be reason- 
able to insist that only a trained stoker should be 
in charge of a hand-ftred furnace. . 

It is desirable that the escape clauses of the present 
Bill should be considered in the light of the demands 
which the Bill makes for trained staff and the problem 
of recruiting and training appropriate staff by industry 
and by the local authorities. There is much force in 
Mr. Naberro's oritioimn that there are too many 
escape routes for the recaloitrant owner of an indus- 
trial chimney, and the three or five years limit sug- 
gested by Mr. Nabarro for the reduction of black 
smoke seems much more reasonable than the seven 
years proposed in the Bill as it stands. On the other 
hand, while there may be too many loopholes, there 
are clauses which promise to prove & nuisance to 
industry to no useful purpose. The requirement 
under clhuse 6 in regard to the measurement, of grit 
and dust from furnaces burning ten tons an hour or 
more of solid fuel could well be unnecessarily burden- 
some and go unevenly applied by local suthorities as 
to yield no useful result. 

The Beaver Committee reoommended that financial 
assistance should be provided by local authorities and 
by the Exchequer towards the coste incurred by 
house owners in converting appliances in smokeless 
zones and smoke-control areas. The provision in the 
Bill that the Government should pay 40 per cent, 
and the local authority at least half of the balance, 
of the cost of converting domestio grates in fmoke- 
control areas is a reasonable distribution, and is also 
designed to stimulate local authorities to find out 
exactly what a amoke-control order will entail before 
they determine ita scope and character. Sir Hugh 
Beaver, however, suggested at Scarborough . that 
financial assistance to industry is also necessary, and 
that it could be combined with the elimination of 
some of the dubious escape clauses. 


It will be noted that the Bill makes no distinction 


between smokeless zones, in which the emission of 
smoke from chimneys would be entirely prohibited, 
and smoke-control areas in which the use of bitum- 
inous coal for domestic purposes would be restricted. 
The Beaver Committee proposed the use of the latter 
term for areas in which the domestic consumption of 
coal containing more than 20 per cent of volatile 
matter would be prohibited. If there are valid 
reasons for regarding it as undesirable or impractic- 
able to make this distinction, on paychological 
grounds it would be preferable to retam the term 

‘amokeleag zone’ rather than to introduce the new 
term. 

In the first placa, there is the well-attested success ` 
which has attended the introduction of such zones in 
Manchester and elsewhere. This has depended on the 
understanding and support of the public, and imtro- 
duction of a new term could lead to confusion or 
misunderstanding to no fruitful purpose. More than 
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this: if it is important that care should be tak 
not to move too far ahead of the financial and tec 
nical resources as well as of the man-power whicb- 
campaign for clear air involves, it is still mc 
importent not to move too far in advance of pub 
opinion. The Olean Air Bill is best regarded as o 
step in a concerted campaign throughout Britain 
be carried out on many fronts, the succeas of whi- 
will depend above all not on legislation but on tl 
understanding and oo-operation of the public. TI 
debates on the Bill will doubtless make clear the pa 
which local authorities, the nationalized fuel indo 
tries, the Department of Scientific and Industr 
Research, the Medical Research Council and oth 
research bodies or profeasiorfal institutes, the Briti: 
ment iteelf will play, by voluntary action as well » 
under the provisions of the Bill Some of tho 
responsibilities appear to require further delineation 
While there is need for further thought an 
for a sustained campaign of public education. Th 
is particularly important in regard to domest 
smoke; the desirability of flexibility in this fle) 
must not be permitted to encourage laxity. Whi 
it qan be assumed that public opinion is now firm» 
in favour of preventing atmospheric pollution, 
cannot safely be assumed that all individuals are yx 
prepared to accept all that is involved in preventin 
pollution, even from their own chimneys. Jt 
practico of ‘firing’ a domestic chimney instead « 
having it swept is still too common for that assum} 
tion to be sound. Moreover, while most are probabl 
now willing to accept that personal responsibility; 
provided they know it will be effective because th 
same obligation rests on all, their co-operation is e 
once endangered if they see others taking advantag 
of loopholes or defying the law with impunity. . 

One matter which cels for further examinatio 
here is the availability of supplies of smokeless fue 
particularly for the domestic consumer. The Beave 
Report has been criticized as unduly optimistic o 
this point, though it believes that the rate of progree 
will be set by administration limits and the replace 
ment of appliances for the next five years. It j 
important, however, that administrative action i 
the creation of smokeless zones should not mov 
ahead of the availability of supplies of amokeles 
fuels, as well as of technical staff and appliances 
Otherwise public co-operation will be hindered an 


VoL 176 


- frustration engendered—if indeed friction and dis 


appointment do not smother the existing good wil 
It is ‘impossible to overstrees the importance c 
securmg full publie oo-operation and understanding 
and the provisions of the Bill should be carefull: 
scrutinized in Parliament from that point of view 
It bears, moreover, on a further point. The Bill doe 
. not anticipate that the cost to the Exchequer of th 
recommended measures will exceed some thre 
million pounds per annum, or that the cost of th 
additional technical staff to be appointed by th 
Ministry of Housing and Local Government and th 
Department of Health for Scotland will be mor 
than some £40,000 per annum. No estimate is give 
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' the cost to the local authorities, and here par- 
moularly the support of public opinion is essential if 
mo necessary expenditure is to be incurred. It 
mnnot yet be taken for granted that all local 
authorities in Britain are concerned to prevent 

noke. 

What stands out above all, however, is the trifling 
«penditure required locally and nationally to secure 
x Britain so great a benefit to the national health 
3 well as to industrial efficiency. The Beaver Report 
timated that atmospheric pollution is costing the 
j)uniry as much as £250 million a year in direct 
æts and loss of efficiency. This is equivalent to £10 
er head of population in the ‘black areas’ and £5 per 
weed throughout Great Britam, and it excludes & loss 
stimated at between £25 and £50 million a yeer 
Borough the imperfect combustion of coal which itself 
«Auges much of the pollution. Dr. Parker, in his Des 
feux Lecture, also streased this material and 
conomic aspect; and apart from the implications 
ə human health and happiness, when ib is realized 
What for a town of 50,000 inhabitants air pollution 
-sts about half a million pounds annually, it is 
mpossible to dispute Sir Ernest Smith’s contention 
t the National Smoke Abatement Society’s Con- 
erence that reasonable expenditure of even £20,000 

year on proper publicity and education to further 
Ks prevention by securing public support for the 
mcreased expenditure required would be amply 
epeid. Nor should it be forgotten that a campaign 
-or clean air is not only imperative as a matter of 
sational policy ; it is also an essential element in the 
aational fuel policy which is long overdue, and which 
he prospect of nuclear power makes the more 
«mnperative. ' 


GUY'S HOSPITAL 


^r. Guy's Hospital, 1726-1948 

By Dr. H. C. ron. Pp. xiv+520+36 plates. 
London: Longmans, Green and Co., Ltd., 1954.) 
80s. net. 


F all the great London teaching hospitals, Guy's 
is the only one which is known by the name of 
te founder, and, apart from the two ancient founda- 
ions of St. Bartholomew's and St. Thomas’s, none 
1a8 & more interesting history. The story has been 
old on several occasions. Nearly all the accounts are 
thort, but in 1802 Bir Samuel Wilks and G. T. Bettany 
yublished a very sound hi of the institution. 
[he many changes which took p in the i 
valf-century, and the complete break with the old 
xder following the passing of the National Health 
Act in 1946, rendered a new history desirable. Dr. 
A. O. Cameron, who was an alumnus of Guy’s in the 
satly years of the present century, and who was in 
of the for the Diseases of Children 
Yom 1911 until he retired in 1945, had greater 
»pportunities than moet for absorbing the spirit of 
ihe place, and in this work he has with detail and 
tharm retold the earlier story and brought it up to 
late. 
Thomas Guy was born in Tamworth in 1644 or 
1645, and was apprenticed to a printer in Cheapside. 
He soon set up for himself and began to specialize in 
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the printing of cheap Bibles. There followed com- 

. plications with the Claréndon Press, Oxford, which 
was then run rether inefficiently; but Guy soon 
came to an arrangement with the Delegates, and in 
1684 he and his partner Parker were formally 
appointed Printers to the University of Oxford. The 
appointment lasted only four years, but by then Guy 
was & highly successful man. He became a sheriff of 
London m 1694, and he ted Tamworth in 
Parliament from 1695 until 1707. During this period 
he had made many gifts to his native place, including a 
fine group of almshouses and a new town hall. When 
the electorate rejected him at the election in 1707, 
he was so annoyed that he threatened to pull down 
the town hall. 

Guy made a very large fortune, and he increased 
it enormously by his dealing in South Bea stock. In 
three months in 1720 he made £180,000, which was 
slightly more than half his groes estate at his death. 
He had long been interested in St. Thomas’s Hospital, 
had been made a governor in 1704, and was meticulous 
in the administration of his gifts to convalescents. 
By 1721 he had decided to found a new hospital and 
was then di ing the plans. Guy died m December 
1724, and he did not live to see his hospital in action, 
for the first patients were received on January 6, 1720. 

In his will, Guy left detailed instructions regarding 
his ital. It was to be governed by a general court 
consisting of not more than sixty and not less than 
forty governors. The president and treasurer were 
to hold office for life—onless they resigned or were 
removed by a special court. Guy envisaged his 
hospital as a sort of annexe to St. Thomas’s, which 
then stood’ adjacent to the present Guy’s site; and, 
though he expressed great interest in ‘incurables’, it 
is obvious from his will that the governors could 
admit the same type of patient as was admitted to 
St. Thomas's, though he hoped that they would be 
able to remain longer in his hospital. Between 1728 
and 1734 the average length of stay of a patient in 
the hospital was eighty days. By that time there 
were four hundred beds. 

One of the two physicians first appointed to the 
hospital was the celebrated James Jurin, who was 
even more distinguished as a natural philosopher 
than he was as a physician. Of the early surgeons, 
the best known is Samuel Sharp. The early nineteenth 
century saw the rise to international fame of the 
Den Sir Astley Cooper and Aston Key. In 1820, 
Ri Bright was appointed physician, and he was 

soon followed by Thomas Addison and the patho- 
logist Thomas Hodgkin. With these men Guy's 
reached the of ita greatness; but the succession 
haa been ably upheld by many other inguished 
men since their time. On ita foundation, the salary 
for a physician or surgeon was £40 a yeer. The 
apothecary gob 280; but in 1738 this salary was 
reduced to £50. Richard Stocker became apo 

in 179%, and he and his son James held the post for 
eighty years. James was a veritable store-room of 
medical lore, of the type of observation which is not 
easily imparted to others. When asked to see a young 
girl who had been sent in as suffering from pywmia, 
he shook his head and said that a patient with pysmia 
never did up her har in that manner. Stocker was 
virtually dean of the Medical School until Frederick 
Taylor was officially appointed the first dean. In 
ita early years the hospital had wooden beds which 
were infested with bugs, and the official bug-catcher 
had the same salary as & physician or surgeon. 
Perhaps the most lasting and constructive contribu- 
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Aion to the development of the hospital made by one 
man was that of Benjamin ison, jun., who from 
1797 until 1848 carried out the exacting admmistra- 
tive role of treasurer with the greatest enthusiasm, 
firmness and ability. 

The complicated early history of the Medical 
School is fully dealt with in this book. ‘Pupils’ seem 
to have been admitted to the wards about ‘1760, and 
the students of Guy's and Thomas's could attend 
operations in both hospitals. As a result of disagree- 
ments, new arrangements were entered into in 1700 
whereby the lucrative teaching of and 
anatomy was concentrated at St. Thamas’s, while 
the teaching of medicine, materia medica and 
chemistry, which as yet did not exist, was to be 
carried on at Guy’s. Thus arose the Medical School 


of the United itals of the Borough. It was the 
custom for a to nominate his successor on 
his retirement. Astley Cooper, a Guy's man, was 


appointed demonstrator of anatomy in the United 
Hospitals School at the age of twenty-one. The 
classes were, of course, held at St. Thomas’s, and 
two years later Henry Cline, a Bt. Thomas’s surgeon, 
appointed Cooper as joint-lecturer with himself. The 
brilliance of as a surgeon, and his 
great popularity aa a lecturer in anatomy and surgery, 
made the United Hospitals Schoo] renowned far and 
wide. All the lecturers in the Schoal the 
lectureships as individual to themselves and they 
retained the fees. When Astley Cooper was about to 
retire from the lectureship in anatomy in 1825, his 
nominee as his successor was turned down by the 
governors of St. Thomas’s without reference to the 
governors of Guy's, and & St. Thomas’s nominee was 
appointed to the post. This was the beginning of 
break-up of the United Hospitals School. To 
make matters worse, the of Bt. Thomas’s 
refused to hand over to Guy's the magnifloent ool- 
lection of anatomical and pathological specimens, 
personally built up by Sir Astley Cooper, which was 
housed in the museum at St. Thomas’s. The Guy's 
governors took action, built a museum, dissection - 
room and lecture room, and Astley Cooper m his old 
age began to form his second greet collection of 
specimens. The Guy's School waa during 1768-1805 
the only London school which had organized courses 
in the medical, chemical and physical branches of 
This flne work could only have been written by 
someone with & long and intimate knowledge of the 
hospital. Half the book is devoted to the iod 
1886-1948. This period, which is prackimally all 
Bubeequent to that covered by the work of Wilks 
and Bettany, was one of increasing complexity, due 
to the expansion of the possibilities of medical and 
surgical treatment, the growth of laboratories, and 
of rising costa with their consequences. Dr. Cameron 
deals in great detail with the administrative changes 
during this period, with the continuous expansion of 
the School and the additions to ita staff, and with 
the made to the hospital, especially by Lord 
Nuffield, The great work carried out by Sir Commo 
Bonsor as treasurer during 1896-1910, and as prea- 
dent from the latter date until 1919, is fully dealt 
with. There can be few persons surviving who know 
more than Dr. Cameron about the services rendered 
to the hospital by Bir Cooper Perry. Perry, & classics 
don, was appointed assistant physician in 1887, and 
when Steele, the first superintendent, retired in 1808, 
Perry volunteered to take over his post. Perry later 
became principal and vice-chancellor of the University 
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of London, and his successor as superintendent, f 
Herbert Eason, followed the same road. Dr. Cameror 
discussion of the work of men like Hale-Whit 
Herbert French, Arthur Hurst and Arbuthnot Le 
is very sympathetic and interesting. 

This book is very well produced, lavishly. illu» 
trated, practically free from typographical erro» 
and very inexpensive. It is a pity, therefore, that 
should be marred by minor errors, such as t4 
attribution of the Bright portrait to “F. R. Fa; 
instead of F. R. Say, and by the fact that, despi 
the many footnotes, the actual sources of statemen 
are i tly given. It should also be said that D» 
Cameron seldom gives a quotation, erther from 
printed or a ipb source, without changing tl 
punctuation and the orthography. Examples ms 
be found even in the transcriptions of the documen 
reproduced in facsimile. On pp. 90-04 a transcrip 
is given of a very important. document dealmg wit 
teaching in the Medical School Dr. Cameron say 
that this document has survived; but he gives r 
reference. Wilks and Bettany also give this docume 
in full, with minor variations; they also state ther 
it has survived, but give no referenoe. What tk 
student wants to know is where this documen 
and others, can be examined. Such matters coul 
be rectifled in a new edition, and it is to be hope 
that Dr. Carberon will soon have the opportunity t 
do this, and thus to set the seal on his valuable worl 
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INTERNATIONAL CONTROL OF 
NUCLEAR WEAPONS 


The Bomb 

and Answer. By Prof. Alexander Haddow 
Bertrand Russell, Lord Beveridge and Henry Usborne 
Edited by Gilbert McAllister. Pp. 160. (London 

B. T. Bataford, Ltd., 1955.) 255. net. 
announcing the publication of this book at tb. 
world conference of scientists to oonsider th 
effects of nuclear weapons, organized in London eark 
last August by the World Association of Parlia 
mentarians, ite editor, Mr. G. McAlister, who i 
secretary-general of that Association, stated that it 
preparation had been rushed through in three months 
to enable publication to coincide with the Londo 
conference. There is little, if any, indication o 
hurried writing in the five essays constituting th 
book, though there is some padding that on reflexio 


‘might have been omitted. Mr. McAllister himsel 


contributes & brief introduction and an essay detaeilinj 
previous propoeals for world government including 
for example, those of Clarence Streit, Lionel Curtu 
and others; but neither in his reference to the pas 
nor to the present does he justify his title, ‘“Practica 
Steps for a World Authority’. The longest of th 
other four easays is that by Prof. A. Haddow o 
“The Problem before Mankind”, which is essentialh 
an amply documentated summary of present know 
l as to the effects and probable hazarde, especiali 
biological, of nuclear. explosions and radioactiv 
exposure in general; it ends with some remarks or 
the socal responsibility of the man of science ant 
the way in which that responsibility might b 
met. $ 

The remarks lead to nothing more conorete than 
for example, the proposal for an international scienco 
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wancil which the late Lord Lindsay made nearly 
= years ago in this connexion, and they offer no 
xh ions for overcoming the practical diff- 
ties. Nor does Lord Russell’s easay, ‘The Road 

Peace", take the reader any further than the 
sgument of his earlier books or his broadcast appeal 

the end of last year and the statement which he 
«d his oo-aignatories made public on July 9. Lord 
»ussoll is realistic in hia comments on the part which 

æ uncommitted nations must play in 
astern governmenta that it is futile to attempt to 
cure merely an agreement not to use thermo- 
iclear weapons. His essay is also useful for its 
scussion of the limitations on the influence which 
ymocratic publie opinion can exert; but he scarcely 
oes the practical diffüigulties which the creation of 

world authority would encounter. Much harder 

id more constructive thought than is manifest in 
o ee es if the technical 
atement of the effects to expected from a 
sermonuclear war and ite subscription, first by & 
nall number of scientists of outstanding eminence, 
ad then by scientists generally, followed by its 
aterpretation internationally mto generally intel- 
gible terms, are to have practical resulta. 

Lord Beveridge’s contribution, ‘‘The Conditions of 
eace’’, restates the argument for disarmament, the 
mitation of national sovereignty and establishment 
K a supranational authority which characterize earlier 
roposala for world federation without really gripping 
he practical difficulties. He suggests that the British 
lovernment.should draft and publish a considered 
tatement of the conditions upon which Britein 
‘ould be prepared to surrender the right to make 
var, including that of arming for war, and would 
aake that surrender effective. Such & statement 
vould be an advance on the nebulous renunciation 
f war of the Kellogg Pact thirty years ago ; but its 
ormulation and approval in public debate could only 
esult from the constructive thinking and facing of 
sractical difficulties which for the most part these 
ssays seem to burke. 

Mr. Henry Usborne’s essay, ‘Tho Approach to 
Vorld Government", moludes a similar suggestion ; 
rat his contribution is for the most part a rather 
ambling review of*earlier proposals for the inter- 
ational control of nuclear weapons and of the stages 
ry which world federation should be achieved, and 
ie does not deal any more closely with the mitial, 
ntengible difficulties than either Lionel Curtis or 
Jlarence Streit. The claim that the book sketches 
d of a world at peace and of those human 

litical institutions which are the essential 

tion and buttress of such & world can scarcely 
œ conceded without reservation. It a 
v gonoeded withoab mwervaiin "Tt prammte & 
re have yet to go, bub is far from providing an 
nswer to the chall Its value is rather as & 
eminder of how much thought has already been 
iven during the past thirty years to the problem of 
vorld government, and as & stimulus to the keener 
hinking that is still required to bring such schemes 
o fruition. Some of these earlier and more detailed 
chemes, to which the book directs attention, may 
vell merit re-examination in the changed conditions 
if to-day. Nor should it be forgotten that the 
nternational Conference on the Peaceful Uses of 
\tomic Energy, which met at Geneva in the weeks 
mmediately following publication of this book, has 
lready resulted in a relaxation of secrecy 
5 tiie feld and dono fuck fate aab Lak the norme 


NATURE 


895 


pattern of communication m the scientific world. 
The restoration of free communication of thought 
and ideas, as both Lord Russell and Prof. A. Haddow 
do not fail to note, is a first condition for the estab- 
lishment of the climate of opinion and world under- 
standing in which international political institutions 
can be evolved and rooted. R. BERIGHTMAN 


THEORY AND PRACTICE OF 
NEUTRON DIFFRACTION 


Neutron Diffraction 

By G. E. Bacon. (Monogre on tbe Physice and 
Chemistry of Materials.) . ix--299. (Oxford: 
Clarendon Press; London: Oxford University Press, 
1955.) 35s. net. 


LTHOUGH neutron diffraction was demon- 
strated in the United States in 1936, ıt is only 
during the past ten years, through the advent of 
chain-reacting atomic piles, that neutron sources of 
sufficient intensity have enabled the technique to 
become of practical importance. Since, in contrast 
to X-rays, neutrons are scattered by nuclei mstead 
of the electron clouds of atome, neutron diffraction 
studies provide information about structure and the 
solid state that is complementary to the resulta of 
X-ray diffraction in ons. This pomt 18 
pee emphasized by the author in the present 


The chief centres of active work in the fleld of 
neutron diffraction have been in Great Britain at the 
Atomic Energy Research Establishment, Harwell, 
and in the United States at the Oak Ridge National 
Laboratory, Tennessee, respectively. Many pioneering 
investigations in the subject have been carried out 
by the author himself at Harwell, and this first-hand 
account from so experienced a practitiqner is most 
welcome. This i indeed thot’. general: treatment 
in book form, though an excellent article by the 
author and Prof. Kathleen Lonsdale appeared in the 
1953 “Reports on Progress in Physice", published by 
ge E nyia Society. 

chapters fall naturally into two groupe. The 

pters oover physical les, experi- 
dem aod &nd the derivation of the funda- 
mental date required for structure investigations, In 
the chapter on experimental techniques, we are given 
& good insight into many of the special problems 
that have to be solved: for example, those of 
obtaining & monochromatic beam, of the 
optimum size of specimen, and of recording the 
diffracted beams. 

The second part, comprising seven chapters, deals 
with applications and is perhaps of most interest to 
the general reader. There is an instructive survey of 
the unique way in which the technique enables light 
atoms such as hydrogen to be located in structures 
where the X-ray method fails to give a solution. The 
author's own contributions to the development of 
Fourier synthesis technique, in clarifying details of 
the structure of potassium dihydrogen phosphate, 
for example, are described. Not the least of the 
achievements of neutron diffraction has been in the 
solution of structural detail in ferromagnetic and 
antiferromagnetio substances, and two chapters are 
devoted to this fascinating subject. Short chapters 
are included on small-angle scattering and diffraction 
by liquids and gases, 
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Some information valuable for reference purposes 
is presented ın tabular form. Neutron and X-ray 
scattering date for the elements and isotopes are 
compared in Table 3, while the relations between the 
abeorption characteristics of neutrons and X-rays 
are listed in Table 6. An interestmg table on pp. 
160-161 compares the properties of X-rays and 
neutrons for diftreotion studies. 

There are very few misprints or errors in the text, 
and the book is well bound and of a convenient aire. 
The subject is a rapidly advancing one, papers 
reporting new developments appearing regularly 
month by month. It is therefore valuable to have 
this authoritative survey of the achievements to 
date. It should make a wide appeal to all those 
interested in the furtherance of knowledge about the 
solid stato. H. P. Roorssy 


NEW LIGHT ON AN OLD 
POLYMER 


Cellulose Nitrate l 

The Physical Chemistry of Nitrocellulose, its Forma- 
tion and Use. By Dr. Frank Douglas Miles. k 
xiii +422 + 4 plates. i and London: Oliver 
and Boyd, Ltd., 1055. Published for Imperial 
Chemical Industries, Limited.) 45s. net. 


"TER theoretical and experimental background 
necessary for the understanding of high poly- 
mers is almost contemporary; the treatise of 
Staudmger was only published just over twenty 
youslado, and the GEodA Rh eni y theory of their 
solutions is more recent still, et many of these 
substences, including nitrocellulose, have been major 
industrial producta for a century or more. Workers 
in this’ field have therefore long felt the need for a 
treatise discussing, criticizing and interpreting, from 
a modern point of view, the great mass of e i- 


The treatise of Dr. F. D. Miles fulfila this need. 
His first chapter presenta the X-ray and optical data 
on cellulose itself, and his second discusses the 
reaction of cellulose with nitrio acid. Chapters 3-6 
discuss the properties and applications of solid nitro- 
cellulose and ite gels (celluloid, leathercloth, cordite, 
eto.), and, finally, the last four chapters discuss the 
reactions of solid nitrocellulose, ita fractionation, the 
properties of dilute solutions and the blem of 
solubility. The plan of the work is logical and 
orderly: the only oriticiam that can -be. made 
is that the presentation of data on solvent 
absorption and gelatinization in the fourth chapter, 
while the dilute solutions and general solubility 
are kept to the end, tends to hide their essential 
In detail this book succeeds very well in holding 
the delicate balance between the old school who 
regarded such solutions and gels as uninterpretable 
except by special ‘colloid-chemical’ concepts, and the 
modernists who might consider there was nothing 
left to explain; in particular, Dr. Miles makes clear 
the importance of specific mteractions between nitro- 
cellulose and solvent molecules, al the last 
chapter does not tackle the difficult problem of the 
thermodynamic of such interactions. 
- The literature is very well covered—the long series 
of papers from government researoh eetab ts 
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in France are given their proper mmportanoe, æ 
Dr. Miles makes publio for the first time much ints 
esting work done in the laboratories at Ardeer 
Imperial Chemical Industries, Ltd. It would 
impossible in any reasonably sized book to disco 
all the literature on nitrocellulose: Dr. Miles h 

to include nearly all the important pape 
before 1954 and at the same time to exclude t 
enormous volume of unsound work which, before 1 
treatise, had to be ploughed through by those ne 
to the subject. 

This book can therefore be recommended to + 
interested in work on high polymers, as well as 
those who specialize on cellulose and its derivative 
The book is well printed, and, for what it contains, 
very cheap. 


FURTHER STUDIES OF LAVOISIER’ 
CHEMICAL DISCOVERIES 


_ Lavolsler 


Théoricien et Expérimentateur. Par Maurice Dauma 
(Bibliothèque de Philosophie Contemporaine, Logiq 
et Philosophie dee Beienoes.) Pp. ii+180+4 plate 
(Paris : Universitaires de Franoe, 1955 
700 france. - 


| Bees has been the subject of many studie 
but some details of his life and works are et» 
imperfectly known. M. Maurice Daumas, who he 
studied correspondence, notebooks and other unpub 
lished manuscripta preserved by the Paris Academ 
of Sciences, has re-examined several aspects < 
Lavoisier's chemical works, and the present book w> 
be of value to all who are interested in eighteentl 
century chemistry. 

A chronological aocount of Lavoisier’s work bearm 
on the theory of combustion, which has been com 
piled from many sources, shows that importan 
results were often read to the Academy long befor 
they were printed. The controversies over oxy, 
and water are briefly discumeed, and it is co. Oe 
that Lavoisier did not himeelf claim priority fo 
either the isolation of oxygen or the combustion o 
hydrogen to form water, but that he did, with justice 
claim priority for the correct interpretation of th 
experimenta. Many readers will agree with M 
Daumas that sentiment rather than impartial i ir; 
has led to some opinions previously read 
these topioe. 

M. Daumas also examines the origins of Lavoisier’: 
“Traité Élémentaire de Chimie" (1789), showing tha 
it was first planned in 1780 or 1781, before the anti 
phlogistio was complete; and he gives a 
interesting account of Lavoisier’s apparatus, much o 
which still existe. The accuracy attamable by + 
scientist i8 limited by the quality of his apparatus a 
well as by his personal skill, and it was fortunat 
that Lavoisier could employ such excellent instru 
ment-makers as Mégnió and Fortin. 

After discussing Lavoisier’s views on the nature o: 
matter and on chemical affinity, M. Daumas oon 
cludes that, despite his genius, he could “acb anc 
think only aa a man of the eighteenth century” 
However, he also directs attention to Laviosier’: 
ability to “understand what was the problem of thx 
hour, and to e it to ita resolution”; that is £ 
tare quality ich ensures greatness in any century 

W. A. Swmaton 
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»|STORTION OF THE E LAYER OF THE IONOSPHERE BY ELECTRICAL 
CURRENTS FLOWING IN IT 


By Sin EDWARD APPLETON, G.B.E., K.C.B., F.R.S., A. J. LYON and Mns. A. G. TURNBULL 
. University of Edinburgh 


T has long been known that the Æ layer of the 
. ionosphere varies, both diurnally and seasonally, 
: & fairly regular manner, in that ite maximum 
nization density, Nm, is closely de an the 
lar zenith distance, x. "n tho earliest study of this 
gion, for example, Appleton and Naismith! found 
18t, for the seasonal variation of noon maximum 
«nization in south-east England, Nm varied as 
ey) M. Because of its be- 
-viour, we have selected the # layer as a subject 
i more detailed study, to ascertain how far ite 
roperties conform with those of an ideal ionized 
«yer, as classically expounded by Chapman’. We 
«avo used, for this purpose, ionospheric date obtained 
y radio sounding from stations now operating all 
ver the world. 
Chapman’s well-known theory of ionized layer 
srmation is based on two simple specified assump- 
Xons: the earth’s atmosphere is considered to be 
«othermal, and the process by way of which electrons 
ee a ee nU A 
tacit assumption is that there is no movement 
f EU ru electrons appearing, and eventually 
at the game point in space. 
"Ws began onr in ion by attempting to make 
. careful comparison of the actual diurnal variation 
TN, in the H layer with that predicted by Chap- 
oan’s theory. It oan readily be seen physically, and 
adeed ig an essential result of the theory, that, due to 
he effecta of recombination, the tamporal variation of 
onization density in a given layer lags slightly behind 
he corresponding variation of the rate of electron 
roduction. Thus the day-time maximum value of Na 
8 expected to occur after noon; while afternoon 
"Blues of N are to exceed their correspond- 
og forenoon values. Two well-known theoretical 
nethods of finding the value of the recombination 
efficient « are, in fact, based respectively on these 
wo effects. For example, Appleton? has shown that 
he time delay At of the maximum of Nm relative to 
100n is given by (2aN_)!; _80 that, if the delay is 
neasurable, a can be since Nw is known. 
Che other method of determining « is a little more 
complicated, but depends essentially on the determ- 
nation of AN, the difference between afternoon and 
orenoon values, for local times equally spaced 
elative to noon. Using the great wealth of iono- 
pheric data available for the Slo station, we 
vo used both the Aż and the m Inethods of 
inding «, from the diurnal asymmetry of the E layer. 
[he results obtained are very remarkable in indicating 
tremely large variations of the apparent values of 
t. Our problem haa therefore been that of deciding 
whether, in fact, a really does vary in such a remark- 
ible fashion or whether the basic theory used is 
n&dequate. In the latter case, if there were some 
\dditional perturbing factor operative, one might 
lope that, as often in such cases, the 
nagnitude and nature of the" 
heory and experiment would lead to the identifice- 
ion and measurement of the disturbing influence. 


cy between ^ 


As we shall see, such a hope has been, to a consider- 
able extent, realized. 

By our studies of the diurnal variation 
of Nw to a range of latitudes other than that of 
Slough, we soon found evidence indicating that the 
values of apparent « obtamed by the methods used 
could not possibly refer to the true recombination 
coefficient and were in fact ipe gegen 
perturbing factor. For example, w. e stations 
in the higher latitudes behaved like Slough, in 
that Af and AN, were both found to be positivo 
there, stations situated in a belt centred on tho 
equator exhibited an inverse phenomenon, in that 
At and AN» were found to be negative. Evidently, 
then, for stations in low latitudes, the influence of 
the perturbing factor is so great that it oan actually 
reverse the sign of the diurnal asymmetry and cause 
afternoon values of Nm to be less than the ocorre- 

sponding forenoon values. 

P We wore therefore led to éxamie afredh the whole 
basis of the theory of ionized layer formation, taking 
iue eon ee ee ee 
turbing factor. Now Ohapman’s theory is on 
the simple continuity equation 


an 
ye T geox — aN" (1) 


where N is the electron density, g, the rate of electron 
production when the sun is vertical, and £ the time. 
If, however, we wish to take account of the ility 


of electron transport phenomena, (1) must be written 
prm — aN’ — div (Nv) (3) 


where the term div (N*) the electron trans- 
port-rate out of the unit volume under consideration. 
Now, as Martyn‘ has suggested, vertical drift of 
neutral ionization is a type of electron transport 
likely to oocur in the ionosphere ; and Appleton and 
Lyon! have developed the theory eo as to 
allow for thé effecta of such drift under conditions 
applicable to the Æ layer. The theory of Appleton 
lon dom cua a ae eee 
of the value of Nw for a given layer, which is the 
quantity with which we are directly concerned in 
practice. From a practical point of view we are 
concerned with two effects of any vertical drift which 
may be operative, namely, the alterations it provokes 
in both the atmospherio level of the layer maximum 
electron density and in the magnitude of the maximum 
ionization density iteelf. We shall refer to these two 
departures from normality as Na) and 5N&, 


respectively. The appro expressions for these 
i given by Appleton and Lyon, are as 
oll. 
—— 3 
E MN.) = iN. (3) 
"Qo 
BN. ON 


- an (az) 





06 08 10 14 16 18. hr. 
Looal tome 
Wig. 1 curve) diurnal variation of E yer 
maximum jonizawon density, Nm; and curve) diurnal 
on of Slough B layer "| In cases abnormal 
variations (depremuons) are to be noted in the forenoon when the 
10nospherie Ss currents maximum ty 


where v is tho velocity of vertical drift, 2? is its 
vertical gradient (both measured positive upwards) 
and H is the scale height of the atmospheric ionized 
component responsible for the HÆ layer. ations 
(8) and (4) tell us, then, the corrections to the Chapman 
theory which are necessary to take vertical drift into 
&ocount. 

Now in looking for the possible intervention of 
vertical drift effecta-as a perturbing factor, we are 
naturally led to consider the overhead current 
system, which is responsible for the daily solar mag- 
netic variations, as a likely origin, since there is 
- ample evidence that this current system flows at or 
near the level of maximum ionization in the E layer. 
We were additi to do this since it 
is known that the S, currents flow in opposite 
directions in high and low numerical latitudes, and, 
as described above, our study of E-layer diurnal 
abnormalities ,suggeste the intervention of some 
perturbing agent which has opposite influences in 
high and low latitudes. Now it is an important 
charscteristio of the Sy system that the Overhead 
currents ituting it attain their maximum value, 
not at noon, but as about 1000-1100 h. local time. 
We were therefore led to look carefully for any 
abnormalities in A(N«) or Nw-at that period of the 
day, in view of equations (8) and (4). Unfortunately, 
values of A(Nm) were not available, so we were 
obliged to use values of 4’H, the height of the under- 
boundary of the E layer, instead. 

In Fig. 1 are shown the diurnal variations of WHE 
and of Nm for Slough over the summer months of 
the year. On the same diagram is marked the 
approximate local time when the overhead S, current 
(and the corresponding value of the horizontal north- 


seeking magnetio force, X4) reach their maxmum ’ 


value. It will be at once apparent that, at this 
particular local time, the value of À'E is abnormally 
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decreased, while the value of N is similarly reduce 
These resulta, we therefore submit, indicate that t 
S, current system can markedly influence Æ lay 
phenomena and éneourage us to count auch an ages, 
as likely to be one of the major pérturbing factc 
responsible for the divergences we have identifi 
between E layer behaviour and the Chapman theor 

Wo may first note a very simple result of electr 
dynamical theory. Since, at Slough, the S, curre 
flows from east to west, athwart the northwan 
horizontal component of the earth's magnetic fle 
we should expect the velocity of drift to be dom 
wards; and, as equation (4) indicates, we shou 
then the height of the layer (aa measured 1 
MN m) or À'H) to fall in sympathy. We note th 
the abnormal variation of ME, ab the time of ma: 
imum overhead east-to-weeb current, has just tl 
sign to be It is, however, a novel resul 
which could not have been predicted, that 8N m am 
(A'E) are of the same sense. Since only the flr 
term on the right-hand side of (4) is of numeric 
significance here, we can deduce, from (3) and (. 


ov 
together, that v and 5, are of opposite sign. In othe 


words, we find tbat, when the S, current flows fro: 
east to west, both the velocity of drift and the layer 
height variation are downwards; while at the sam 
leading to a reduction of the layer-ionization ma» 
imum Ny. We have now only to assume that a 
these ionospheric changes are reversed in sense in lor 
latitudes (where, aa we know, the Sy courrent flow 
from weet to east) to be able to explain the H laye 
anomalies mentioned above. In low latitudes, fo 
example, due to the fact that the 4, current systen 
is not situated symmetrically to the local noo» 
meridian, the E layer is subject to vertical drif 
effecta which are different in the forenoon and after 
noon. Such vertical drift causes a marked enhance 
ment of Nw in the forenoon, which so far disturb 
the natural diurnal asymmetry of Nm as to caus 
both At and AN& to become negative, instead o 
positive, as simple theory would require. 

Now although the Sy system of overhead currents 
is at abated quis i with. respect t 
the noon meridian, ita influence is generally exerte 
in the same sense over practically the whole of th 
middle of the day. Our study of abnormal diurna 
asymmetry in Na, as described above, shows that t 
weat-to-ceast Sy current tends to raise the value o: 
current tends to reduce 
ib. We can therefore see the overall effect oJ 
such an agency of vertical drift is to influence the 
rabie did Na in different ways in different 
titudes ; in low latitudes Ny is increased, at the 
latitude of the S, current'/foous Na is sensibly un. 
altered, while in still higher latitudes N m is decreased. 
We are therefore enoo to consider whether 
this simple general result, obtained from a study o! 
the abnormal diurnal behaviour of the H layer, also 
explains any of the other abnormal features of the 
H layer which have been described in recent years. 

Now Appleton’ has shown that, while the value of 
Na in the Æ layer is closely dependent on the solar 
renith distance, ib is not uniquely t on 
There is, additionally, a tendency for the 


cos y. 

value of Na to be high in low latitudes. For le, 
at the equinoxes, the contours of the oa] 
locations of constant Nw» are not circles, the 


sub-solar point aa centre, as would be expected it 
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m= were uniquely dependent on cosy. They are, 
stead, of elliptical shape, the major axis lying 
ong the equator. Again, in June and December at 
oon, it has been found that Nm does nob attain ite 
«aximum value at the sub-solar point but ab a 
titade displaced therefrom by some 10° towards 
1e equator. It will readily be seen that both 
1ese anomalies are also explicable in terms of a 
erturbetion which, ceteris paribus, causes Nm to be 
xestor in low latitudes than in higher latitudes. 
Moreover, a-further study shows that these two 
momalous features of H-layer morphology, namely, 
he abnormal diurnal asymmetry and the latitude 
«pendence of Nm, are itatively reconcilable. 
Finally, it may not out of place to indicate 
‘hat we consider to be the significance of these 
xulta in the general development of ionospheric 
^udies. Many years ago ıt was boldly suggested by 
talfour Stewart’ that the daily rhythmic variations 
f the earth’s magnetic fleld might be due to oir- 
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'eulating electrical currents m the upper atmosphere. 
The cians then indica the intensity 
and configuration of the upper-atmospheric ourrent 
system which would be required. The discovery of 
the ionosphere’ and the elucidation of ite properties 
by radio sounding has shown that the upper atmo- 
sphere is, in fact, sufficiently conducting to be the 
location’ of such currente; send the work now 
described has confirmed the presence of ionospheric 
currents, of the type prescribed, by way of the 
distortion they engender in the medium in which 
they flow. ' 

1 Appleton, H. V., and Nalamith, B., Proc. Roy. Soc., A, 180, 685 (1985). 
1 Chapman, 8 , Proc, Phys. Soc., 48, 26 and 483 (1931). 

* Appleton, B. V., J. Atmos. Terr. PI Aca QR T 
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Appleton, B. Yo and L A. J., “Report on the Physxios of the 
onosphere'", p. £0 Che ‘Physical Bocety, 1065). 

tpe a Yo Proa, Fourth: Meeting, Mud ae 
^, Emoyol. Brt., Ninih Hd. (1882). 


THE UNIVERSITY OF EXETER 


By Pror. HUBERT T. S. BRITTON 


Professor of Chemistry 


N October 28 the granting of the Royal Charter, 

reconstituting the former University College of 
he South West as the University of Exeter, was 
ae A ee ee ee of 

Privy Council, presided over by H.M. The Queen. 
Che Charter appoints Mary, Ducheea of Devonshire 
widow of the tenth Duke of Devonshire) as the first 
thancellor of the University of Exeter; Mr. B. Q. 
4ampard-Vachell, deputy president of the College, as 
+ pro-chancellor ; and Dr. James W. Cook, principal 
W dhe: Cellos: und fura regium proier of 
themistry in the University of Glasgow, as the first 
vice-chancellor. 
This marks the culmination of the struggle to make 
Exeter the centre for higher education which began 
© far back as 1861, when Sir Stafford Northcote 
later the Earl of Iddesleigh) outlined his proposals 
‘or education at a meeting in Exeter in which he 
ttreased the importance of making the city, “‘for 
which I believe it has natural and acquired advantages, 
> centre of Education for the West". A considerable 
sam was raised by subscription for the provision of 
aremises for such an institution, and in 1862 a 
neeting was held to consider how this money could 
vest be used to establish a memorial to the Prince 
Jonsort. It was decided that the memorial should be 
| museum with adjuncts for the study of art, science 
wd literature, and the comments made by the Earl 
xf Devon were prophetic in that the memorial would 
‘continue to future generations the special benefits 
‘or which the person to be honoured had in his life- 
ame devoted himself". In 1865 the erection of the 
Royal Albert Memorial was begun, and in it i 
lasses were held in preparation for the Science anid 
Art Department examinations of South Kensington, 
ind there were also extension lectures given under 
ihe auspices of the University of Cambridge. 
can as education developed, and a full-time 
wincipal, Mr. A. W. Olayden, was appointed in 1894, 
» part of his salary being paid by the Local Lecture 
jyndicate of the University of Cambridge. Extensions 


of the Royal Albert Memorial became necessary, and 
one of these was in 1895 by the Duke of 
Devonshire, or of the University of Cam- 
bridge. In 1897 the foundation stone of yet another 
extension, known to-day as the York Wing, was laid 
by the.Duke of York, later King George V. ‘This 18 
the only part of the Memorial Building that is stall 
used by the College, the rest being oooupied by the 
Museum, Art Gellery and Coll of Art. 

The seasion 1901—2 was notable in the history of 


- the College, for it was then that courses were first 


devised to prepare some studente for the London 
external degrees of B.A. and B.8o., and in that year 
the College was recognized as a day training college 
for women, Mr. COlayden then becoming principal of 
the Albert Memorial Museum, Library and 
College. In 1903 the College was recognized as a day 

i college for both men and women. 

In 1904 the Exeter City Council sought the advice 
of Prof. (later Sir) Michael E. Sadler, of the Victoria 
University of Manchester, on the best way of co- 
ordinating and developing the educational work of 
the City, and in his report he stated that ‘‘Fxxeter is 
the educational metropolis of the west”, and ended 
by asking the ion, ‘Can we feel surprise, there- 
fore, that the Royal Albert Memorial College shows 
many signs of ite iby to become the Univermty 
College of the West". He records that in July 1904 
there were four students preparing for final B.A. and 
B.8e., seventeen for intermediate arta and science, 
thirty-six for London matriculation, eight for pre- 
liminary medical examinations and a hundred for the 
teachers’ certificate of the Board of Education. 

The College grew and by 1906 more spacious 
premises were required, and they are-the buildings 
now occupied by the Arta Faculty. Whereas the oost 
Few Oaa ec eg rodeada A 
from public subscriptions made by people living in 
Devon and Exeter, the cost of this buildmg (£25,000) 
was met by the City of Exeter, except for a oon- 
tribution of £6,400 made by the Board of Education. 
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At this time the College was in straitened financial 
circumstances, and in 1912 an appeal for £30,000 
for an endowment fund was launched; but the 
targeb was not achioved owing to the outbreak of 
the First World War. 

In spite of repeated objections which were raised 
by the Board of Education, the City Council adopted 
the designation Royal Albert Memorial University 
College in 1908; but ib was not until 1018 that it 
was recognised de facto as a university college, though 
it was not placed on the University Grants 
List of the Treasury until July 20, 1922. Principal 
Clayden (died 1044) retired in 1920 and was in April 
of that year gucoeeded by (later Sir) Hector J. W. 
Hetherington, who came from University College, 
Cardiff, where he had been professor of philosophy. 
He resigned in December 1924 to take chair of 
philosophy at Glasgow, later to become vice-chan- 
oellor of the University of Li l, and is now 
vice-chancellor and principal of University of 
Glasgow. 

In ite first two , University College, 
Exeter, has been twice blessed. Clayden was a man 
of vision who realized the need for university educa- 
tion in the south-west of England, and Hetherington, 
believing that the need was real, was able to persuade 
the Treasury to include the College at Exeter in the 
list of university institutions. In 1915, in his preei- 
dential addreas to the Devonshire Association, 
Principal Clayden forecast a University for the South 
West and described what he considered to be the 
scope of the University. Now that the University 
has become a reality, no doubt serious consideration 
will be given to his ideas. 

From the time of its incorporation, the University 
College increased in numbers of students and staff 
and im academic attainment, due in no small measure 


University of Exeter: the Arts Faculty Building, Gandy Street 


to a succession of enthusiastic and energetic prin 
cipals. They were Sir Walter Moberly (1925), whc 
left in 1927 to become vice-chancellor of the Univer. 
sity of Manchester, Dr. John Murray (1926-51), Prof. 
F. H. Newman (acting 1951-52), who died suddenly 
in 1952, Prof. 8. H. Watkins (acting 1952), Si» 
Thomas Taylor (1952—53), who died suddenly in 1053, 
Prof. H. B. Garland (acting 1953—54), and the present 
vice-chancellor, Dr. James Wilfred Cook. The un- 
timely deaths of Prof. Newman and Sir Thomas 
Taylor caused the submission of the ition for 
the grant of university statis to delayed 
until after Dr. Cook had assumed the office of 
principal. 

The first president of the University College of the 
South West was H.R.H. the Prince of Wales; but on 
his accession to the throne as Edward VIII, Bir 
Henry Lopes (later Lord Roborough) was elected to 
that office, which he held until his death in 19088. 
Lord Cranborne (now Lord Salisbury) then became 
nM dn ee pe et Has wing fo 
the pressure of his other obligations, he was unable 
to allow his name to go forward as the first chancellor 
of the University of Exeter, towards the creation of 
which he has done so much. 

Among the College benefactors may be mentioned 
Mr. E. J. Mardon, the late Lord Roborough, the late 
Mr. Washington Singer, the late Mr. C. V. Thomas, 
the late Mr. A. O. Ballard, the late Sir William 
Reardon-Smith, and the late Alderman W. H. Reed, 
at one time Mayor of Exeter. It was he who m 1922 
gave to the College, Streatham Hall, a large mansion 
built in the Italian Renaissance style and now re- 
named Reed Hall, with ita beautiful gardens and 
arboretum of eight acres, in the hope that the College 
would purchase the surroundings fields of more than 
a hundred acres to form the campus for the Univer- 
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sity. It is that provision which has placed the 
Univermty of Exeter ın such a pleasant setting. 

Exeter 1s an ideal seat for & university. Several 
of the newer buildings of the University already 
occupy prommant poertions on the University campus 
at Streatham, consisting of some 150 acres, which 
for beauty is probably unsurpassed by that of any 
other university institution in the United Kingdom. 
Ite natural beauty is enhanced by the panorama of 
the varied Devonshire landscape that is to be seen 
from ite slopes. It is situated 
about a mile north-weat of the old 
buildings. 

The original buildings are almost 
within a stone’s throw of the 
Cathedral. Before the First World 
War they and the York Wing 
housed the entire College; but 
afterwards increased acoommoda- 
tion had to be found. This took the 
form of several rather unsightly ex- 
army huts, some of which were 
destroyed ın the air raids of 1942. 
In 1031 the congeetion in the Gandy 
Street buildings was partially re- 
lieved by the removal of the 
Departments of Chemistry and 
Physica to the new Washington 
Singer Laboratories on the Univer- 
sity campus ; but further relief did 
not come until 1930, when the 
library was’ transferred to the new 
Roborough Library, and again m 
1958 when the Botany, Zoology 
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Washington Singer Laboratories 


and Geology Departments migrated to the now 
Hatherly Laboratories (seo Nature, 171, 860 ; 1953). 
In consequence, it was found possible to allocate a 
few rooms in the old building to the Guild of Under- 
graduates; but there still remains a real neod for 
more space for the social requirements of the studonta. 

The increase ın the numbers of studonts roading, 
and carrying out research, in chemistry and physics 
renders imperative the need for additional &ooom- 
modation. The Roborough Library 1s filled almost 





Fig. 8. Untvermty of Hxeter: Roborough Library 
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Fig. 4. Untversity of Hooter: Reading Room, Roborough Library 


to capacity with nearly 100,000 volumes. The 
erection on & rather elevated ate of & new block for 
the Faculty of Arta 1s imminent. The architect of 
the Singer and Hatherly Laboratories and the 
Roborough Library and two Halls of Remdenoce, Mr. 
E. Vincent Harris, is giving the University a chapel, 
to be known as the Mary Harms Memorial Chapel. 
Building will shortly begin. 

Situated still higher on the southern slope of 
University campus are the Mardon and Reed Halls 
of residence for men, while on the top of the hill, 
which since the War has bean levelled, is located a 
large playing fleld. By its side is the Taylor Pavilion 
—s memoral to the late principal, Bir Thomas 
Taylor. The facilities for sport have just been ex- 
tended by the erection of a boat-house at Countess 
Weir on the bank of the Exe canal. 

Contiguous with the campus is Knightley, in which 
the Faculty of Law and the Overseas Studentsa’ and 
Extr&-mural Departmenta are housed, and Thornlea, 
which, together with a new building close by, accom- 
modates the Department of Education and Psycho- 
logy and the Institute of Education. 

An important policy of the Oollege was to make it 
residential Bo far as possible, and in the years 
mmedistely prior to 1046 this aim was almost 
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realized; but since then, despi 
substantial efforts made by i 
Oollege to acquire suitable premise 
the influx of studenta has made 
necessary for some to live in prive 
lodgings for a part of their stay » 
Exeter. Of the 1,029 full.tim 
students, who come not only fro» 
the south-weet of England but ale 
from London and elsewhere in En; 
land and Wales and from man 
overseas countries, 558 live i 
College halls and the remainder liv 
either at home or in lodgings. 
Since its incorporation as a Un» 
versity College, remarkable stride 
have been made in the training pro 
vided for the London externe 
degrees in arta, science, economic 
and law. The number and quaht 
of the degrees obtained serve as ar 
indication of the high academic 
status which has been attained. No 
has this progrees:been confined t< 
ining, for considerable attention ha: 
uate training and research. Ir 
the eciences, research has been a strong feature, as may 
be seen from the number of original papers published 
in the scientific journals and the number of Ph.D.’ 
which have been gained by Exeter students. Facilities 
for research in astronomy are also avaiable in the 
Norman Lockyer Observatory at Sidmouth, which 
for many years mi has been closely assbciated with 
the University On the arta side, abundant 
material for investigation has been rendered avail- 
able to the studenta by the recent agreement of the 
Dean and Ohapter of the Cathedral to entrust the 
College Librarian with the care of the unique library 
of the Cathedral. 
au Lue el Me ee et Eee wl 
) and consolidate ita existing Faculties of Arts 
Education), Science, Social Studies (includ - 
za Economica, oou and Public Administration) 
and Law. Nevertheless, it is safe to say that 
the possibility of extending its usefulnees in other 
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* fields of learning and research will always receive the 


constant vigilance and attention of the new Univer- 
sity. RERE A ions and aims will always be to serve 


United Kingdom and especially the 
inhabitanta of the south-west of England. 


INTERACTION OF SPRAY PROGRAMMES AND INSECT 
POPULATIONS 


N open day at East Mallmg Research Station 
on September 21 provided an opportunity for 
some two hundred members to hear and discuss 
contributions by staff of the Citas ultus and Plant 
Protective Chemistry Sections on the interaction of 
spray programmes and insect populations. Following 
the usual custom, members of the official advisory 
services attended a similar programme on the 
previous day. 

It was pointed out that the present investigations, 
which are devoted to & study of the frurt-tree red 
spider mite, Metatsiranychus ulms (Koch), ite natural 
enemies, and the effect of spray chemicals on 


populations of both, are a collaborative projéot 
shared by entomol , plant-proteotive chemists 
and plant pathologists. The entomologists are 
primarily concerned with the biological and ecological 
problems involved, the chemists with the mechanism 
of action by which the spray materials in common 
use affect the insecta and mitea and, smoe there is 
ample evidence to show that fungicides as well as 
insecticides sometimes prove harmful to the benéficial 
fauna, the plant pathologists also become mtimsately 
involved in such a project. At the present time only 
& progreas report 18 possible; the causes leadmg to 
the appearance of M. ulmi as a peat are fairly clear, 
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-cogramme oan be devised by which cial 
«secta are retained in the fruit plantation while 
esta and diseases not amenable to control by natural 
pets pre. Pept dir chee Hy cone -app anono 
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Historically, M. ulms hag been noticed as a pest in 
inglish orchards only during the past thirty years, 
38 appearance coinciding with the use of ter dis- 
wlIlate washes which became general from 1925 
mwards. More recently, infestations have been 
ocentuated following the use of DDT and parathion 
s post-blossom sprays and, in some Kent and Essex 

le orchards, the red spider mite, Tetranychus 
ws L. ende a Quel 
<ollowing frequent ications of ee 

he summer months. ples gu ER 
mdicate that harmful side-effects may arise from the 
use of new spray chemicals ; and since such materials 
are often in the hands of growers before members of 
esearch institutions have time to evaluate their full 
affects on the orchard fauna, ib is only prudent for 
hem to be used on a amall scale at first, followed by 
Jose and frequent observation, so that remedial 
neasures can be taken ai the earliest moment should 
the need arise. 

As a result of intensive surveys in both sprayed 
and derelict orchards, about a hundred ies, com- 
»riemg approximately equal numbers of insects, and 
spiders and mites, have been found that utilize in 
varying degrees M. ulmi as a source of food. Striking 
Jifferences occur between the fauna of these two 
orchard types. In derelict orchards a large number 
of species ooour, forming & continuous succession, BO 
chat predators are represented in strength through- 


out the year, at the mite during the whole of 
ita active period and feeding on the winter eggs. 
[n spr& orchards there is usually a total absence, 


or at least a very marked reduction, of predators 
until June; for the remainder of the summer the 
species are much fewer, although individual insects 
such as the black-kneed capsid, Blepharidopterus 
angulatus (Fell), are often present in considerably 
greater numbers than in unsprayed orchards. Only 
minor annual fluctyations of both species and total 
populations oodur in the derelict orchard, whereas 
both show violent variations in the sprayed orchard. 
In part this can be &ooounted for by the direct effeco 
of sprays, but alternative sources of food, other than 
Gb esta only in 


an important oon- 
tributory factor. 


Amo the insect predators, those occurring most 
y include of Miridae (Psallus 


(Anthocoris nemorum (L.), Orius ut.)), 
Ooocinellidae uae uiia (Wet) and Conio” 
pterygidae (Conwenista spp.) iderg, only 
members of the families Puidao and hiidae 
readily feed on M. ulmé; and the predacious mites are 
predominantly species of the genus Typhlodromus, of 

i 1 becomes abundant in 


yed 
The relative importance of each predator has not 
yet been fully asseased ; but fleld observations indicate 
that all the insects named possess the desirable 
character of being ‘density dependent’ in the sense 
that numbers increase in the presence of ample food, 
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whereas tho spiders, with at most one tion & 
year, increaso their rate of feeding w. food is 


plentiful. The latter group attack both beneficial and 
pest species and are therefore of 
doubtful value under conditions where the 
pest ominates. Judged by the usual standards, 

iilias is an inefficient predator, as ita 
Dehavions patta oth i TADEN lee PEIEE 
and position on the leaf is nob well in 
that of M. ulmi; furthermore, it has a A E 
capacity and can develop and reproduoe on plant 
protein or other species of mites. 

As an introduction to the orchard trials in progress 
ab Kast Malling, the effects arising from two extreme 
ecological situations were described in very sim- 
plified form. In one example, a succession of natural 
enemies present in the same environment as the prey 
and attacking it throughout its life-cycle resulted in 
a continuous depression of prey population similar to 
that already observed in connexion with M. ulms in 
derelict orchards. But under such conditions 
alternative sources of food are necessary if predator 

pulsations are to be maintained. -As yet, relatively 
[itio is knbwa about this aspect? but experiments 
have demonstrated that the Mirids and Typhlodromid 
mites are partly phytophagous, and it is also clear 
that the much richer aad including pest species 
such as aphids and Psylla mali Schmid., occurring in 
the unsprayed orchard, can provide adequate food 
for the predators. In contrast to the above, the 
violent oscillations associated with the presence of 
only a aingle species of predator and were bio dun 
lined. Examples of this type are rarely 
in Nature except in specialized say Prin s 
ib ap that man may bave created such a 
situation in sprayed orchards between M. ulmi as 
prey and B. as predator. A composite 
Fens from the recorde bf Oro experichental orchards 
over the past three years has shown one complete 
oscillation, two stages of which were available as a 
visual demonstration. In one orchard, where the 
population of M. ulmi was approaching its peak and 
predator populations were increasing annually but 
not yet large enough to cause su on, the foliage 
was markedly bronzed, whereas another orchard, 
where mite populations suffered a severe reversal 
in 1954, the fresh green foliage bore no evidence 
of injury, even in the absence of any acaricidal 


Sprays. 

Investigations the - effect "of spray 
chemicals on populations of M. ulmi and ite predators 
are still in the analytical , being conoentrated 
on elucidating the effecta of insecticides in 
general use during the pre-blossom period, together 
Wah Rar Rudy ot Papada hen ard 
throughout the spraying season. Sufficient date 
been obtained to demonstrate that, by ovicidal or 
contact action, DNO(dinitrooresol)-petroleum applied 
at the delayed dormant destroys practi all 
the predators which would normally be present 
before June; DDT, by contact or residual action, 
has a similar effect when a: at the mouse-ear 
stage ; lime-sulphur ically reduces odromid 
mites and causes & slight reduction of Miri Studies 
of the age structure of certain Mirid species following 
the use of captan (N-triohloromethylthio-cyelohex- 
4-ene-l: 2-dicarboxyimide), a fungicide considered 
non-toxic to these insecta, have indicated that even 
the physical effect of sprays appl at high pressure 
by the ` conventional h equipment may 
seriously affect predator populations. 
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The very harmful affect on beneficial spocies of oer- 
tain insecticides used for controlling pests during the 
pre-bloesom period has therefore been clearly demon- 
R A E P eee, 

b SS Uns eer? the Appio miy, 
Hoplocampa isstudinea Klug, will produce similar 
Muy b nbus an ia s dpud E S E 

pee TUM HE June onwards is unable 
to provant ano tions in the po tion of M. 
The aim, therefore, is to ify the spray 


METABOLISM OF NITROGEN IN PLANTS 
JN E Pr M Nm S pA i 


of Prof. M. Skene, was 
held at Bristol on September 2 by Beotion K (Botany) 
of the British Association. Problems of the assimila- 
' tion of nitrogen and the synthesis of amino-acids and 
proteins in plant tissues formed one of the central 
themes of the discussion. Three speakers gave 
accounts of some of the work in progress in the 
DIU ee nU eee 
Prof. H. E. Street (University College of Swansea) 
discussed the potentialities of the aseptic culture of 
excised roote as a means of studying the assimilation 
and metabolism of nitrogen. 

Ths! past played by dierent oelfclar euni acri 
the synthesis of proteins was dealt with by Prof. 
E. W. Yemm (Bristol). Earlier views, derived chiefly 
from genetical considerations, have suggested that 
the nucleus is the most im centre of protein 
synthesis in the oell and this hypothesis has been 
developed particularily by m. The con- 
spicuous changes of nucleic acids associated with 
protein synthesis in aome animal cells and in micro- 

provide the chief suppart for the hypo- 
thesis. During recent years several lines of evidence 
have been advanced which are difficult to reconcile 
with the view that in synthesis is entirely 
localized in or on the surface of the nucleus. For 
example, Brachet and his collaborators have shown 
that non-nucleated fragments of some plant and 
animal cells continue to synthesize proteins actively. 

In addition, experimenta with isotopically labelled 
amino-acids indicate that they are rapidly incor- 
porated into particulate structures of the cytoplasm. 
Ultramicroscopio particles, which may be separated 
by differential on and which contain most 
of the ribonucleic acid of the cytoplasm, are inlly 
active in the i of radiocarbon- ed 
amino-acids. It has therefore been that 
these cytoplasmic microsomes are the chief centres 
of protein synthesis in cellular metabolism. P. 

There are, however, several difficulties in the inter- 
pretation of data based solely on the incorporation of 
labelled amino-acids into cell proteins. The study 
of proteinases and other plant enzymes has shown 
that they promote exchange reactions, such as trans- 
peptidation and transamidation, so that replacement 
So atre ea cardo iun S Ael 
synthesis of protein. Experimenta with detached 
-leaves and roots of barley have shown that, evan 
' under conditions in which a net loss of proteins 
occurs in the tissues, there is nevertheless 
incorporation of the nitrogen-15 into the 
cytoplasmic proteins. On the other hand, under 
' conditions in which an active synthesis of new 
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programme in order to allow the establiahment o 
one or more efficient predators early in the season 
Further advances these lines will be largel 

on the chemical studies now in progres 


deposta tio» 
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selective action by choice of chemical and vari 
ations in its time of application, concentration a 
formulation. 


into all the cell components separated by differentia 
centrifugation within a few hours of supplying the 
isotope as an ammonium salt. The results so fie 
obtamed from a study of the assimilation of nitro- 
gen-15 by barley seedlings suggest that the primary 
synthesis of new protein is not confined to micro- 
somes but may also take place in nuclei, plastids andi 
mitochondria of the ocells. 

Dr. A. J. Willis (Bristol) discussed the assimilation 
by planta of simple inorganio forms of nitrogen, such 
as nitrates, nitrites and ammonitm salte, and gave 
an account of experiments in which an attempt was 
made to trace the early stages of the assaimilatiom 
process and to determine the nature of the 
products formed in young roots of Barley. Under 
conditions favouring a rapid uptake of nitrates, 
nitrites or ammonia by excised roots, it was found 
that a marked increase of glutamine, accompanied 
by smaller quantities of asparagine, occurred in the 
tissues. During short periods of assimilatiqn more 
than 90 per cent of the nitrogen metabolized could 


be recovered as amides, chiefly glutamine. By using 
nitrogen-15 as a tracer it was le to obtain 
decisive evidence that the i were primary 


products of assimilation. When the roots were sup- 
plied with an ammonium salt about 

30 atom per cent exoess of nitrogan;16, the isotopic 
abundance in the amino- “and amide-groups of 
glutamine rapidly approached that of the ammonia 
supplied. Some were apparent in the 
amount of amides formed when different sources of 
nitrogen were provided: nitrite and ammonia were 
more rapidly.metabolized in the young roots than 
nitrate, the step nitrate to nitrite being a slow one. 
All the data support the hypothesis that nitrite, 
hydroxylamine and ammonia are intermediates in 
the assimilation of nitrate and that glutamine is a 
primary product of synthesis, 

Other metabolic activities of the roota are closely 
associated with the aamimilation of nitrogen. The 
rate of respiration, measured by the uptake of oxygen 
and the production of carbon dioxide, is greatly 
increased when a suitable source of nitrogen is pro- 
vided. The most repid are obtained with 
ammonia and nitrites, and are many indications 
that the rise in respiration is coupled with synthetic 
activities in the tissues rather than with salt 
An extensive breakdown of carbohydrate sustains 
the assimilation processes in excised roots for a 
limited period, and analytical data indicate that both 
the respiratory carbon dioxide and the carbon 
skeletons for the synthesis of amides are mainly 
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experiments 

4milation of ammonium salte by food yeast 
Morulopsis wilis) have given resulte in many respects 
«cular to those outlined above. The rate of respira- 
on and carbohydrate breakdown show a marked 
«crease, while glutamine and glutamic acid, together 
ith smaller amounts of alanine, have been identifled 
à the chief products of assimilation accumulating at 
wet in the cells. Here again, the key position of 
“Iutamic acid and glutamine in the assimilation of 
itrogen is indica 

The metabolism of amino-acids, and particularly 
Woeir relation to i in, was discussed by 
yr. B. F. Folkes (Bristol) In plant tissues, most of 
she nitrogen is combined in complex proteins which" 
-ontain an arrey of some eighteen different amino- 
i Analyses of different proteins show that, 
\though similar amino-acids are generally present, 
heir proportions vary widely. This is particularly 
svident in the analyses of reserve proteins found in 
ods and other storage organs, although the oyto- 
4lagmio proteins ap to be relatively constant in 
romposition . the plant kingdom. A 
systematic study of the proteins of barley grains 
and their changes during germination has thrown 
ome light on the metaboliam of amino-acids in the 


rung seedling. 

With regard to the relation between amino-acids 
and protein synthesis in plants, two distinct types of 
uypothesis have been advanced : the so-called amino- 


chat proteins are by complex con- 
4ensetions of metabolites without the intervention of 
amino-acids. The results obtained from an investi- 
gation of the nitrogen metabolism in barley seedlings 
are consistenb with the amino-acid hypothesis. If 
the graing are germinated without external supplies 
of nitrogen, the formation of new proteins in the 

is entirely at the expense of the reserve 
Analyses show that 


acid, alanine, lysine and arginine occurs at ths 


a aloae to those obtained during the assimila- 
tion of external supplies of nitrogen. The presence 
of transaminases which promote the interconversion 
of glutamic acid and at least mix other amino-acids 
has been demonstrated in young barley embryos. 
These and other enzymes which bring about the 
interconversion of glutamic acid and proline appear 
to oocur mainly in the mitochondria, and the mechan- 
ims underlying the transformation of amino-acids 
may in parb determine the olose relation between 
nitrogen metabolism and cellular oxidations. 
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Evidence from several other directions now gives 
support to the amino-acid hypothesis. It has been 
shown, for example, that isotopically labelled amino- 
acids may be incorporated into tissue proteins of 
plants and animals while, particularly in micro- 
organisms, amino-acids may act as specific nutrients. 
The close connexion between nitrogen metabolism 
and respiration in plants, which has generally been 
regarded as favouring the alternative hypothesis, can 
be more simply interpreted in terms of the gynthees 
and interconversion of ammo-acids and the energy 
requirements of peptide formation. 

In a discussion of the nitrogen nutrition of excised 
roots, Prof. H. E. Street directed attention to the 
advantages which may be gained from the use of 
aseptic organ cultures. Motabolic interrelations 
between the separate parta of the plant body may be 
studied, thereby enabling sites of synthesis to be 
identified. The aseptic conditions of culture permit 
critical feeding experiments with organic or morganic 
forms of nitrogen under closely controlled conditions 
in which experimental responses can be assessed in 
terms of both biochemistry and growth. In addition, 
the use of clonal material, readily multiplied, ensures 
genetic uniformity. Ab the same time, excised organ 
culture oan expose genetic characters obscured in 
work with whole planta, making available tissues 

Some of these potentialties are being exploited in 
current researches into the nitrogen nutrition of 
aseptically cultured excised roots. For the first time, 

conditions have been defined for the 
growth of excised roots on nitrate, nitrite and 
ammonia. Ethylenediamine tetracetate at an appro- 
priate concentration is used to ensure availability 
of iron, and sparingly soluble calcium phosphates 
and calcium carbonate are employed as buffers. In 
the media used, there are sharply distinct pH optima 
for growth with each different morganic ni 
source : pH 7-0-7-5 for ammonium, pH 4-8-5-0 for 
nitrate and pH 5-5-6-5 for nitrite. These optima do 
nob seam to be explicable simply in terms of a direct 
effect of pH on either the absorption or assimilation 
of nitrogen. 

Roots grown on different imorganic nitrogen 
sources show characteristic differences in the oom- 
position of their aloohol-soluble nitrogen. Ammonium 
roota are rich in ammonium, amide and free 
amino-acid nitrogen and low in ‘other’ or ‘residual’ 
nitrogen, the relative magnitude of these fractions 
being reversed in roots grown in nitrate. Nitrite roots 
contain nitrite nitrogen, but otherwise resemble 
ammonium roots in composition. When extracts are 
examined chromatographically, clear-cut differences, 
depending upon nitrogen source, are revealed in the 
range and relative amounts of the individual amino- 
acids present. These investigations are bbing extended 
to study the effects not only of nitrogen source but 
also of carbohydrate and mineral status on the nitro- 
genous composition. The influence on nitrate-reduoing 
ability of prolonged culture of roote in ammonium 
abilities of excised roots from different species and 
genetic strains are being compared. 

The of excised roote from certain species 
has been found to be markedly stimulated by amino- 
acids. For example, stimulations of growth of 
different geographical strains of excised groundsel 
roots are observed with amino-acids of the ornithine 
cycle. With the roots of other species, externally 
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supplied amino-acids are toxic. Individual amino- 
acids differ markedly in their toxicity, and in some 
instances the relations between toxicity and oon- 
centration are complex. Use of amino-acid mixtures 
has revealed ‘amino-acid antagonisme’, the mixtures 
being usually lees toxic than their constituents. Very 
strong &ntegonisms have been shown between certain 
pairs of amino-acids of similar chemical structure. 
Investigations of the nitrogen nutrition of excised 
tomato roots have revealed that dimethylamino- 


ethanol, ethanolamine, glycine, cholme nd certain . 


roota and further illustrate the ability of the tech- 
nique to expose new topics in plant physiology. 


OBITUARIES 


Dr. L. C. Thomson 
Tun death on October 10 of Lewis 
Charles Thomson in his forty-third year comes as a 
shock to his many friends and ocolleagues; for 


Thomson was a model of vigorous health, and the, 


tinctions—the Hilton Prize for dissection in 1983, 
the Michael Harris Prize for anatomy and the Junior 
Proficiency First Prize in 1984—and held demon- 
stratorships in histology, anatomy, bacteriology and 
ogy. ' He qualified M.R.O.8., L.R.O.P. in 1987, 


ae ed 

ho joined the staff of tho Medical 
- first in the Anatomy Departments, and then, between 

1942 and 1947, m the Department of Physiology. 
During this period he worked on a number of 
blems, among which was the preparation of an 
solution which had an equal optical density 
Ar ML aden ral nce Ir M 
Chomann a Grey Solution).- In after years took 
pleasure in mystifymg the uninitiated with this 
smoky-looking solution and was highly delighted if 
asked how the carbon was kept m suspension. His 
main contributions ab Guy's however, were to 
vision, and in 1948 he received his Ph.D. for a thesis 
on. the part played by the nervous system in visual 


With such a background ib was natural for Thomson 
to join, in 1947, the Vision Research Unit. This had 
just been formed at the Institute of Ophthalmology 
by Prof. H. Hartridge under the of the 
Medical Research Council. In 1945, W. D. 
Wright had invited Thomson to collaborate on 
problems concerning the colour vision of small areas 
within the fovea. This fruitful association was con- 
tinned after ho had joined the Vision Research Unit and 
ceased only in 1951 when he assumed, on Hartridge’s 
retirement, the directorship of the Unit, renamed the 
Group for Research ın the Physiology of Vision, 

In spite of his close attention to 
detail, Thomson continued to prosecute his own 
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researches with vigour, and at the time of his deatt 
pub 


VoL 176 


discrimination oi 
the central fovea, the influence of the light history o» 
the eye upon the course of ite dark adaptation, 
binocular summation within the nervous ,pathwayr 
of the pupillary light reflex, and the- variations o» 
hue discrimination. with change 'of luminance level. 


apperatus'for electro-physiological researches. He 
mastered the many technical problems involved im 
such work; but, just when it seamed that his labours 
"were to be crowned with suooqee, he had to lay down 
his toole. In the year of his death honours were 
coming fagt to Thomson. He obtained his D.8o. early 
in 1955; he delivered the twenty-seventh Etiles 
Memorial Lecture, dnd was to have been the first 
Edridge-Green Memorial Lecturer. 

Thomson was a first-class administrator. He 
organixed the British delegation to the Nineteenth 
International Physiological Congress in Montreal in 
1958, and was chairman of the Colour Group of the 
Physifel Society during 1953—55. 

In spite of his intense pre-occupation with research 
and administration, Thomeon had a number of other 
interests. He loved sailing, and navigated his boat 
across the North Sea and the Channel; he was also 
a keen photographer and an interested student of 
geology. 

Thomson was a most likeable oharacter ; he was 


Sane ten eae ee 
H. J. A. DABTNALL 


, Mr. Alexander Gow ^ 
AD asin. Cow: who died an October 13, ‘in his 


Guilds College, into an academic 
Sed at Us 


ary «bu e ie hatc fa tise ghegihe oF ita 
educational policy exercises. So far as those then 
associated with him in a leas authoritative position 


N 
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»uld penetrate an exterior reserve, it appeared that 
ow took such responsibilities easily in his stride. 
lways unrufHed, precise, even pontifical in manner, 
© held in firm grasp the controls of a machine of 
eadily growing complexity, while maintaming 
rcellent relations with those le for the 
irection of academic studies and from time to time 
isclosing the warmth of sympathetic understanding 
hich characterized his unofficial relationships with 
allow members of the College. He served under four 
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. Henry Bovey, Bir Alfred Keogh, Bir 


enjoy the devoted companionship of his wife, he 
retained his interegb in the affairs of the Imperial 
Oollege through occasional correspondence with his 
former colleague and successor in office. The expan- 
sion of the College, now in progress, reete on founda- 
tions well and truly laid by men among whose names 
that of Alexander Gow occupies a worthy place. 


NEWS and VIEWS 


Royal Sodety Medals: Awards for 1955 

Tam following awards of medals have bean made 
yy the President and the Council of the Royal 
Jocisty : 

Copley Mazal to Bit RonsL usus, Arthur Balfour 
wofessor of genetics in the ee eee 
or hie distinguished contributions to developing 
Mery and application of statistics for sash 

DAD ear Ww a 

Davy Medal to Prof. H. W Mason pro- 
fessor of chemistry in the University of Birmingham, 
riage aro aaa Coe 


lymer reactions. 
weis t: Bavilian 


proiescr niversity of Oxf ! 
sole oE ponet ino Unity of Ortu 


theory of numbers, and other branches of pure 
mathematics. 


LO ise M 


tions to ae and molecular prse, pura 
in regard to oollisions involving the 
recombination of ions. 


Royal Socety of Edinburgh : Officers for 1955-56 


Tas following have been elected offloers and 
members of council for 1955—56 of the Royal Society 
of Edinburgh: President, Prof. James Ritchie ; 
Vice-Presidents, Dr. A. H. R. Goldie, Prof. C. M. 
Yonge, Prof. Norman Feather, Prof. J. Norman 
Davidson, Principal H. B. Niabet and Prof. Meirion 


Jack, Prof. J. M. Robertson, Prof. D. 
Pf EOM. Wright, Prot. D. Hirst, Dr D. 


Rutherford, Dr. n Allan, Prof. G. H. Eu Dr. 
D. N. Ane Dr . A. G. MacGregor and Prof. 
O. H. Waddington. 
Electrical Engineering at Birmingham : 
Prof. D. G. Tucker 
Dr. D. G. Tucker, who succeeds Prof. A. Tustin 
és Birmingham (see Nature, 175, 148; 1955), has 


developmenb work on 
oluding the war-time development of 
telephone systema; in 1940 he was 
Post Office Transmission Measurements Research 
Group. In 1950 he jomed the Royal Naval Scientific 
Service at H.M. Underwater Detection Establishment 


at Portland, and he has resigned his post as a senior 

scientific officer at this Establishment in 
order to take the chair of electrical engineering m 
Birmingham. Dr. Tucker has had wide experience 


cs, acoustics, oceano 
ore gehe eid "Hb holds the degrees 
fata oro Gi o a oF ees Ifl 
with electronic and transmission problems. He takes 
to Birmingham wide experience of applied research 
in the fleld of communications and electronics. In 


8o.(Eng.) and Ph.D. in the University of London, © 


several papers on bird population 
studies m the London Naturalist, the journal of the 
M acu ERE 


Foundry Metallurgy at the Massachusetts Institute 


of Technology : * Prof. H. F. Taylor 
A waw chair, the American Brake Shoe Company 
ee eiii uad ; has been established at 


metallurgy 
the Massachusetts Institute of Technology, and Prof. 
Howard F. Taylor, already 
of the 


casting research. He joined the staff of the Massa- 
chusetts Institute of Technology in 1945 and in 1952 
became a full in consideration of 
his work d Second World War, Prof. Taylor 
as ceeded do DO D Simpson Gold Medal in 
dde e ei ep Bomar foan e ur d 
the Army-Navy Distinguished Service 


. Award in 1048. aS a 


pany, 

which has more than fifty plants and is one of the 
leading foundry companies in the United States, has 
supported metallurgical ‘work at the Institute with 
grants-in-aid, & graduate fellowship and under- 
te scholarships. During recent years the 
ibute's Foundry Laboratory has been greatly 
expanded, and it now provides some of the best 
facilities for research in this fleld in the United Statea. 


Dr. M. B. Lal 
made grear 


Zoology at Lucknow : 

Tum Lucknow School of Zoolo 
advances under the late Prof. K. N. Bahl (Nature, 
174, 16; 1954), and good wishes for its capes 
progress will follow his recently 

Makund Behari Lal. Most . Lal's training 
had been at the University of Lucknow, where hs 
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graduated M.So. in 1928 and D.8oc. in 1937, and where 
as demonstrator in xoology (1029) and lecturer in the 
Department (1937) he ahowed hia ability as a teacher 
and research worker. At the end of the Second 
World War he went to Great Britam and spent two 
years in the Zoology Department of the University 
of Edinburgh, developing his knowledge of the life- 
histories of various ths im order to further this 
line of investigation in India. He was awarded the 
D.So. degree of Edinburgh in 1947, and on his return 
to Lucknow was appointed reader in 
Recently he represented India at the General 
Assembly in Rome of the International Union of 
Biological Sciences. He was elected this ‘year a 
member of the Zoology Oammittee of the Union. 
Dr. Lal’s main line of investigation has been hel- 
minthologioal, but that has nob ted him from 
making usefal contributions in fields of inverte- 
brate and experimental zoology. Under his ocon- 
Boientious care, zoology in Lucknow should continue 
to flourish, 


Textile Institute 


Howonany life membership of the Textile Institute, 
Manchester, has been conferred on Mr. Fred Schole- 
fleld, formerly head of the 


L4 


member of its Examinations Board for twenty-five 
years, being chairman of the Board in 1988, and 
Ped the Institute Medal in 1951. 

The first formal lecture to be given on the Continent 
of Europe under the auspices of the Textile Institute 
will be delivered by Mr. J. R. Whinfleld at the Swiss 
Federal Institute of Technology, Zurich, on Novem- 
ber 25. Mr. Whinfleld gave the Lecture at 
Institute head on October 14, and will speak 
on the same ject at Zurich, namely, ‘Textile, and 
the Inventive Spirit”. 


British Museum (Natural History): Appointments 

Ta Principal Trustees of the British Museum have 
appointed Dr. George Taylor, keeper of the Depart- 
ment of Botany in the British Museum (Natural 
History), to be a uty chief scientific officer on the 
rebirement of Mr. N. D. Riley, who has held that 
office m conjunction with the ip of entomo- 
logy ; and Dr. William Edward to be keeper 
of the Department of Entomology in succession to 
Mr. Riley. 

Dr. Taylor (who will continue to be keeper of the 
Department of Botany) entered the Museum in 1928 
after "graduati with first-class honours at the 
University of Edi During his service in the 
Museum Dr. Taylor has been oonoerned mainly with 
flowering plante, and has teken in oo i 
expeditions to East Africa and t Apart from 
his Museum work, he is a secre , of the 
British Association for the Advancement of Science 
and president of the Botanical Society of the British 
Isles, and takes an active part in the affairs of the 

Dr. China was a scholar of Trinity Hall, Cambridge, 
where he graduated with second-class honours in 
zoology in 1920 (So.D., 1948). esp hone rim ed 
in 1922 and thro 7» (io tas b y T 
the Hemiptera-Homoptera *true' 

Mir exa er Pire ed arg insects 
and is general editor of the World Oatalogue of 
Hemiptera (published in the United States). 
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Water Resources and Water Requirements I» 
Britain 


Tum Central Advisory Water Committee ha 
decided to institute inquiries into the growing deman: 
for water and into the collection of information about 
the water resources of Britain. It appointed member 
to form the nucleus of two sub-committees whic 
will report back to the main committee; they havı 
power to 00-opt, so that the inquiries will be widely 
representative. The terms of referenoe of the sub. 
committees are: (a) Sub-Committee on the growing 
demand for water (chairman, Alderman R. O. Yates). 
“To consider the extent to which the demand for 
water for domestic, industrial, agricultural and other 
purposes is increasing and is Jikely to increase ; to 
consider the problems involved in meeting these 
demands, including, in broad terms, the cost; to 
consider whether there are any substantial economies 
in the use or cost of water which could be made 
without reduction in standards of hygiene or in 
industrial or agri 


tion on water resources (chairman, Prof. J. ,Proud- 

"(i) To review the current activities which 

contribute to our knowledge of the nation’s water 

apri (ii) to define the additional work needed 

& balanced survey of the quantity &nd 

ie de ca water available 

or domani, indul and agrolturl uan (iii) to 

advise on ways of the 

necessary information, B ee information 
from other sources and publishing it". 


Soclety for Visiting Sdentists : Report for 1954—55 
Tum annual report of the Council of the Society for 
Visiting Scientista, to the eighth general 
meeting on Sep , weloomes an additional 
grant of 21,600 from the British Counol, whieh has 
enabled the Society to undertake necessary repairs 
and improvementa to ita house at 5 Old Burlington 
ee Prof. W. Wardlaw has suc- 
ceeded Prof. F. J. .M. Stratton as joint honorary 
secretary. a small i has been made 
in the charges, the facilities to scientists 
staying at the Society's house havé been i 
improved. The information service has also been 
extended, as well as the use made of it, and has 
proved useful in Britain as well as overseas for 
locating individual scientists or obtaining particulars 
of their special fields. It has been necessary, for 
financial reasons, to reduce to a minimum the recep- 
tions given to special groups of scientists or to dis- 
individual scientists from abroad, and ib 
has also been decided to concentrate on a lmmited 
number of discussion meetings ın each seasion. Those 
held during the past sessidn dealt with nuclear 
auo hide I reoent research on 
speech ; colour from the point of view of the painter 
and the scientist ; san he ee 
The home British membership of the Society has 
inoreaséd to three hundred and twenty (including 
sixty temporarily abroad), and the total 
exooeds two thousand five hundred. - - Personal contact 
still seems to be the most effective'form of publicity 
for the Bociety. 


Publidzing the Ghemical Profession 


Unpar the title “Publio Relations for the Chemical: 
Profession", the American Chemical Bociety News 
Service hag issued a "handsome brochure, replacing 
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mtho booklet ‘‘Publicizing the Oheamical Profession” 
and the volume ‘The American Chemical Society 
News Service—Voice of the Chemical Profession”, 
issued in 1951. The objectives of this News Service 
are stated to be: to increase public understanding 
«of the meaning and importance of chemical progress ; 
to encourage sound development of chemical science 
wand industry, thereby promoting the welfare and 
«eecurity of the nation; to improve the professional, 
«economic and community status of the chemist and 
chemical engineer; to enhance the public recognition 
and prestige of the American Ohemical Society, its 
Md local sections and individual members ; and 
uaint well ed young men and women 
cu nature o Po Neca for careers in the 
chemical profeemion. N Service makes full 
use of tho preas, radio, television and other media in 
information about the chemical pro- 
feanon and also co-operates closely with other 
organizations. The account of ita activities, and 
perhaps particularly the use being made of broad- 
casting and television, should be of considerable 
interest to Britiah readers concerned with the pro- 
motion of the public understanding of science. Both 
in the brief historical review of the development of 
the News Service and in the account of the work 
done in this fleld by local sections of the American 
Chemical Society and other agencies of the Society, 
the brochure contains material which is relevant and 
suggestive in the context of the dissemination in 
Britain of accurate information on scientific and 
technical matters generally; and the concluding 
remarks about the responsibilities of the individual 
member of the American Chemical Society apply 
almost equally to the scientist m general, in Britain 
as well as in the United States. 
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Inland Fisherles Training Centre In Java 


AN international centre for advanced training of 
government officers in the development of inland 
fisheries and fish culture, organized by the United 
Nations Food and Agriculture Organization in oo- 
operation with the Government of Indonesia and the 
Indo-Pacific Fisheries Council, has been opened m 
Java, and the first course, lasting until December 10, 
has been started, the participants coming from Aus- 
tralia, Burma, Oeylon, Hong Kong, India, Indonesia, 
North Borneo, Pakistan, Philippines, Sarawak and 
Thailand. Instruction is given at the Centre in the 
basic principles of limnology, the operation of small, 
controlled bodies of water maintained simply for fah 
production, and the wider fleld of improving fish 

uction in natural fresh- and brackish-water areas. 

ods of t such as the addition of 
nutrients to the waters, the control of predators and 
water weeds and the introduction of new species of 
fish are reviewed. The participants will spend about 
half their time attending lectures and working at the 
laboratory and experimental ponds of the Indonesian 
Inland Fisheries Service at Bogor, and the remainder 
of their time will be devoted to field trips throughout 
Java. The Food and Agriculture lon is 
applying considerable efforts to the development of 
flah farming, and has engaged, as a short-term oon- 
sultant, a senior farm-management of the 
United States Department of Agriculture, who is at 
present studying the economics of fish culture in 
West Germany, Israel, India, Thailand and Malaya. 
He will lecture on his conclusions at the centre in 
Java. The staff for the centre has been recruited 
from Belgium, China, France, Holland, India, Indo- 
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negia and the United States. Indonesia has been 
chosen by the Organization because of the importance 
of inland fisheries as one of the country’s primary 
industries. There are large areas of inland water, 
both fresh and brackish, swiftly flowing and still. 
Many of the varieties of flah are i ous; bute 
number have been introduced from abroad, including 
most notably carp and tilapia. There is a well- 
developed mland fishery administration and a highly 
organized and competent fishery research and 
extension service. 


Geology of Rockall 


AT a meeting of the Geological Society of London 
at Burlington House on November 2, Dr. P. A. 
Babine exhibited, on behalf of the Geological Survey 
and Museum, rock specimens collected on Rockall by 
Mr. James Fisher d the recent visit there by the 
Royal Navy. Dr. Sabine directed attention to the 
small size of the island, the visible portion of which, 
he pointed out, would fit inmde the Geological 
Museum. A portion of a specimen collected in 1862, 
on one of the three previous landings, was also 
exhibited, as well as air photographs. The new 
specimens of rockallite, an egirine granite, already 
known to be unusually rich in zirconium and cerium, 
are being examined by officers of the Geological 
Survey. Mr. James Fisher, who was t at the 
meeting, then gave a graphic account of the landi 
The Rockall specimens are now on view to the public 
in the Geological Museum. 


Photoelectric Measurements at Kvistaberg Observ- 
atory, Sweden 


A DESCRIPTION of the photoelectric instrument at 
the Kvistaberg Observatory is given in an article 
by Ake Wallenquist (Kungl. Svenska Vetenskaps- 
akademiens Handlingar, Fjarde Serien, Band 6, 
Nr. 5; 1054), in which all the parte are very oare- 
fully explained with the aid of & number of diagrams 
APTA photographs. K Observatory, which 
forms part of the University of Upeala Observatory, 
is situated at Bro, Uppland, on the al of & hill on 
the northern shore of an arm of Lake long. 
17° 36-4’ E., lat. 59° 30-1' N. TheTphotoelectric 
instrument is a 4l-cm. Cassegrain telescope, the 
primary parabolic mirror of which is of ‘Pyrex’ 
and was at Upeala after it had arrived 
the United States. The mounting of the mstrument 
is of the German equatorial type, and the axes, which 
analy Palonga o E L eee ae 

, are made of steel and are heavy; the 
Sere GE beg van nodum sed in this Oleari 
workshop and furnished with ball-bearings. Owing 
to rather unfavourable weather conditions at Kvista- 
berg for photoelectric photometry—like many other 
places in Sweden—differential observational pro- 
grammes are generally undertaken with the object of 
eliminating the effecta of sudden variations in the 
transparency of the atmosphere. For this reason, 
photoelectric determinations of the colours of the 
stars and determinations of differences in the magni- 
tudes of the componente of double stars form the 
main programme at the Observatory, though under 
asks serach ge a Saran na ay 

tometrio determ- 
ede of magnitudes of individual stars. Two 
colour-filters are used for the determinations of 
coloura and itudes of the stars—a blue filter of 
type BG,12 a yellow filter of type GG 11, sup- 
Disi by Schott und Gen, Jena. The article contains 
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& table with the final values of the mps magnitudes 
and colours of fourteen north polar sequence stars as 
measured 


photoeleotrically at Kvistaberg. 


Copals and thelr Botanical Origin 


Tum study of fresh oopala of known botanical 
origin has shown that, with some exoeptiona, their 
discrimination by the usual characteristics is im- 
precise and hazardous. On the other hand, it has 
now been shown that the infra-red spectrographs of 
their extracte are characteristic and specifo (L. 
Hellinok, Publ. de l'Inst. Nat. pour l'Étude Agron. 
Congo Belge (LN.É.A.O.) ; Bér. Tech. No. 44, 1955). 
When the spectrographio method was applied to the 
study of Tomi opa, it was concluded that these 
had been prod by the same species that yield 
fresh co Guibourtia demeuses and Tessmannia 

two in that order. 
that, in the course of a 
few months, freahly exuded possess the 
collective properties of ‘fossil’ copal. Hence iv has 
not been possible to study the ing of oopal or 
to assign precise agos to foesil Materina. 


Colonlal Service: Recent Appointments 


. Tm followi appointments have recently been 
made in the Colonial Service: R. F. Cumpstun aud 
R. B. Royle (agricultural supervisors, Nyasaland), 
principal agricultural supervisors, Nyasaland; O. E. 
Moore (agricultural officer, Gold Coast), senior soil 
conservation officer, Gold Coast); J. D. Tallantire 
(senior agricultural offloer, Federation of Nigeria), 
principal agricultural officer, Federation of Nigeria ; 
Depart- 


British Guiana; J. Bootb 


agronomist, Uganda ; P. A. Board, 
fisheries i Region, Nigeria; M. H. D 
Dowell, assistant conservator of forests, Nyasaland ; 


Institute, Gold Ooasb; K. O. Sleep, scientiflo officer 
(chemist), Tanganyika; K. Hortyck, veterinary 
officer, Northern Region, Nigeria. 


Announcements 

Tas Royal Swedish Academy of Technical Sciences 
(IVA) has conferred its highest mark of distinction, 
the IVA Grand Gold Medal, on Dr. K. H. Gustavson, 
of the Swedish Tanning Research Institute, Stook- 
holm, in recognition of his pioneering contributions 
to the chemistry and reactivity of collagen, and for 
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his investigations of the mechaniam of tannage, pa: 
ticularly his research on the reaction of ehromin 
compounds with hide protein in chrome tannin; 
Dr. Gustavson is president of the International Unio 
of Leather Chemists’ Societies. 


Sra Raymonp Promstiwy has temporarily bee: 
appointed director of the Falkland Islands Depends 
encies Scientific Bureau during the abeance of th 
permanent director, Dr. V. E. chs, who is to lea» 
the forthooming trang-Antarotio Expedition. 

Ds. R. K. Sagorrmmrp, head of the Chemistry De 
epa Rothamsted Experimental Station (Nature 

75, 288; 1955), has been appointed reader in so 
soienoe in the t of Agriculture, University 
of Oxford, in succeasion to . E. Walter Russell 
who is now director of the African Agriculture 
and Fo Research Organization (Nature, 175 
1005; 1955) 


Dz. D. E. Tews, lecturer in animal husbandry ir 
the University of Bristol, hes been appointed to s 
read ip in the physiology of domestio animalr 
in the University of Melbourne. 

THs University of Sheffleld has appointed Dr. 
T. R. Kaiser and R. C. Curran to be senior lecturers 
in physios and pathology, respectively. The following 
have been appointed lecturers: Dr. R. C. Cas 


Dr. K. P. Brewas, formerly superintendent of the 
Indian Botanic Garden (Natures, 170, 280 ; August 0, 
1955) has been appointed, as from August 1, director- 
in-charge of Medicinal Plants Schemes in India to 
develop the vegetable wealth of the country. The 
work is being dane under the auspices of the Medicinal 
Plants Committee of the Indian Council of Agri- 


Assistant Secretary, Royal Microscopical Society, 
Tavistock House South, Tavistock Square, Landon, 
W.O.1. 


Tam National Coal Board has decided to change 
the titles of its Central Research Establishments : 
the Oentral Research Establishment I, at Stoke 


Mining 
been made to indicate the character of 


October 15, . p. iii, of “The Geneva Series on the 
Peaceful Uses of Atomic Energy", Meamrs. Macmillan 
ask us to point out that each volume of the series 
will. probably bo parod at MU: dud Qual MO sub. 
Bcrip&ion terms inadvertently included in the adver- 
tisement will nob apply. 
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IMPORTANCE OF LARVAL CHARACTERS IN CLASSIFICATION 


MEETING of Section D (Zoology) of the British 

Association was held at Bristol on September 5, 
~ith Prof. F. W. R. Brambell in the chair, to oon- 
ider the importance of larval characters in classi- 
Moation. Dr. F. I. van Emden, who opened the 
liscussion, said that in wingless insects such as the 
ilverflsh adult and larva are much alike. In winged 
naects this is not so, and it is clear that adult and 
arva must have evolved along quite different lines. 
.5 follows that neither adult nor larval characters 
ave over-riding importance for taxonomy : theoret- 
cally they are of equal importance. Where a resting 
apal stage intervened; many characters are quite 
«nrelated in adult and larva. Where such a stage is 
absent, larva and adult have often evolved in such 
jifferent environments that their classification has 
xo be based on entirely different criteria. In practice, 
»ither stage may chance to exhibit better taxonomic 
characters. 

In most insect groupe our knowledge of the larvæ 
«3 still exiguous, but a fair number of oases are 
already known in which the larve are easier to dis- 
Kinguish than the adulta, for example, among 
sphingid moths, mosquitoes, Culicoides midges, 
meloid beetles; and further doubtless 
await discovery. As a rule, however, adults show 
greater degree of differentiation than the larvæ, 
end consequently their characters are likely to 
remain more important for species determination. 
Larval characters, on the other hand, are likely to 
retain greater importance for classifloation than for 
identification. Thus the major divisions of winged 
insects are named with reference to larval develop- 
ment (Exoptergote, Holometabola, etc.). Larval 
characters are used i in the classification 
of Diptera, Hymenoptera, Coleoptera and Aphioidea, 
and they are almost as important as those of the 
adult for subdividing Odonata and Neuropters. 
Examples of changes that have been made mainly, 
or entirely, with reference to larval characters are: 
inclusion of the order Strepsi in the Ooleoptere ; 
removal of the Aph&nipters ( ) from the ÀÁptergota 
to a position among winged orders near the Diptera, 
a step first advocated by Lamarck in 1801. Since 
classification attempts, at leasb to some extent, to 
summarize phylogeny, it follows that larval characters 


systematio position of the Archostemata implies a 
revision of our ideas concerning the evolution of the 
co larva. At a lower level, larval characters 

clear evidence regarding the evolution of 
stridulating organs, armature of the teeth ventrite 
and other structures. 

Finally, larval identification is important not only 
for taxonomy per se but also for all those branches 
of biology which taxonomy subserves. For example, 
the results of quantitative ecological research would 
be incomplete if larval forme had to be neglected 
because they could not be identifled. 
position of the Euphausiacea, a small but eoonomio- 
ally important group of Crustacea Malacostraca once 
placed with the Mysidacea in the old order ‘Schizo- 


pus The best-known member of the single family 
phausiidae is undoubtedly Euphaunia the 
krill or whalefeed. ‘Larval development and adult 
structure indicate close affinity with the lower 
Decapoda, especially the Penaeidee, and for the past 
fifty years Euphausiacea has been considered an 
independent order of the division Eucarida oo- 
ordinate with Decapoda. Same twenty years ago 
the late Dr. Stanley Kemp, then director of the 
Discovery Investigations, was convinced that 
Euphausiacea are true Decapoda related to the 
Sergestidae. Unfortunately his views, though fully 
endorsed by Calman, were never published, and 
Gurney (1942) was the first definitely to place 
Euphausiacea in the Decapoda. His suggested 
classification. is little, if any, improvement on the 
old one; but his comparison of Euphausid develop- 
ment with that of the Penaeidea is excellent. 

Most Eucarida incubate their eggs, which are 
attached to the abdominal pleopods; but neither 
Euphausiacea nor Penasidea do this—their eggs are 
either shed freely or adhere for a brief period to the 
posterior thoracic B RR ird Moreover, Eu- 
phausiacea and Penaei are the only Malacostraca 
with free nauplius larve. Penaeidea would appear 
to be more primitive than Enuphausiacea ; for 
example, there is no com ion of the thoracic 
somites such as occurs in other Eucarida, and the 
Euphausiacea there is extreme compression of the 
thorax and the appearance of the second and sub- 
sequent thoracic appendages is long delayed, except 
in Euphausia superba, which acquires 
the swimming and feeding habits of the adult. 
Eupbausid development, though gradual as in many 
Penaeidae, is remarkably close to that of the 

idae, where there is abrupt metamorphosis at 
the end of each phase. In Sergestidae also, there is 
the same tendency to reduction or logs af the last 
two pairs of thoracic appendages (post-larva, Lucifer) 
and, in some species ab least, to enlargement and 
modification of one pair of Then there 
is general similarity of such adult structures as the 
male copulatory petasma and spermatophores, the 
female sperm receptacle (thelyeum) and the photo- 
The resemblances far outweigh the differ- 
ences, chief of which is that in Euphausids the gills, 
which are specialized podobranchs, are exposed, not 
concealed by the carapace—but Luoctfer has no gills 
ab any stage. 

Calman, in a letter dated May 27, 1948, suggested 
making the Euphauatidea co-ordinate with Penaeidee, 
Caridea, ebc.; Gurney was in favour of uniting the 
two groups with free nauplius-protoroee development 
in one suborder as against the rest of the Decapoda 
(letter dated February 12, 1949). At present the 
writer is undecided as to the best course to adopt. 
The classification of the Decapoda is a very difficult 

blem, and none of the schemes hitherto proposed 
is entirely satiafactory. (See also p. 984 of this issue 
of Nature.) 

A review of recent work on larval characters in 
helminths by Dr. Sheila M. Willmott followed. Many 
helminths are highly pethogenio ites of man 
and animals and, in the case of some nematodes, also 
of planta. Ail have complex life-histories inoluding 
several larval stages. In the three main groups of 
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helminths—the nematodes, trematode and cestodes— 
the larve may show a combination of adult and 
larval characters. For example, in cestode larvæ the 
head is identical with that of the adult, but the form 
of the cyst is & purely larval character; in the 
nematodes, the gut of the larva may take the form 
that it ahows in the adult. In the digenetio trematodes, 
‘the body of the cercaria shows such adult characters 
as the arrangement of the head and collar spines in 
the echinostomes, the abeenoe of an oophagus in 
the schistosomes and the position of the ventral 
sucker in the amphistames ; the tail is purely larval, 
although its form is frequently characteristio of tho 
group to which the adult belongs. The character now 
most used in the classifloation of the oercarim is the 
basic formula of the excretory system. This frequently 
resembles the arrangament found in the adult, and the 
fundamental flame-cell pattern forms a basis for a 
‘natural’ classification. 

Hydatid disease, which is widespread throughout 
the world and is more common in Great Britain than 
is generally realized, is caused by a larval cestode. 
Whether one species is responsible for the two types 
of hydatid disease or whether two species are involved 
has long been a matter of Careful 
investigation of the types of larvie and the life-cycle 
have now led to the conclusion that two species of 
Echénococous are involved. 

Recently much work has been done on larval 
nematodes, particularly the Spirurcidea, with the 
result that a scheme of classification proposed twenty 
years ago and based on the morphology of the head 
has been confirmed. As many nematodes are free- 
living, it is concluded that the parasitic mode of life 
has been more recently in this than 


hosts are probably better mdications of Eur ogee 
relationships than are the relations of the adult to 


apple. detanivo hosts. Four main types of larvæ are 


: (1) the most , that is, free- 
+4 living larv» ; (2) larvæ ping to the third stage 
before hatching; (8) larve which develop in a verte- 
brate intermediate host but which act as ecto- 
parasites rather than as endoperaaites ; and (4) the 
most speojalirod, that is, those which develop in a 
vertebrate i with a strongly marked 
degree of ‘séclusion’ within it, or which have second- 
arily lost the intermediate host. 
The last paper was entitled ‘The Classification of 
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These larvæ have been for some of tl 
genera and species, and a key published in 104» 
facilitates: the determination of the larve obtain: 
from equine fæces. Unfortunately, this key is nc 
illustrated. But a plate has now been prepare 
showing the various larve drawn to the same soal 
It is possible, therefore, by identifying the larve in 
given culture, to obtain knowledge of the types < 
nematodes in the host. A survey has been unde» 
taken using many horses, and information has bee 
obtained as to the incidence of the different nematode 
in hosts of different ages. 

This culture procedure has also an importan 
practical application. Parasites of the famil 

lidae are ell affected to some extent Lb: 
phenothiazine, a common anthelmintic which has n: 
effect on 1 lus axei. For this parasite 
copper sulphate and nicotine must be used. Am 
rational treatment, therefore, must include a prio 
determination of the larve. A carefal comparison o 
larval cultures obtained before and after dosing wib 
indicate the effectiveness of a new anthelmintic 
against the different nematode species. For example 
when testing the efficiency of piperazine adipate, i: 
was noted that every adult horse dosed showed an 
immediate and sharp rise in the number of eggs om 
Strongylus edentatus being passed. Subsequent critica? 
tests proved the compound to be only 0-6 per cent 
effective against this species. 

The general discussion which followed not un. 
naturally centred around the insects. Prof. G. O. 
Varley em i the ical importance to the 
ms on the behaviour 
of the adults with their life-histories, giving examples 
from his work on parasitic Hymenoptera. Mr. P. F. 
Mattingly referred to recent immunological work on 
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INSTITUTE OF PHYSICS 
REPORT FOR 1954 ` 


“Vie saine ot Phonics, covering tho werk o of 
ee ee idles. n E 


1954, was presented to the 
Eo acera of the Institute, held at the 
Institute's house in London on May 17. The report 


records that the membership in the several gradee of 


the Institute continues to mount , and the 
total membership has increased by 154 to 4,749. The 
newly established examination for entry to the 
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Mational Certificates in Applied Physics, the Institute, 
he Joint Committee for National Certificates in 
applied Physica, and industry, was held on April 12, 
954, and eight papers were read. 

About half the total work of the Institute is 
ow occupied by the production and distribution of 
ts publications. The Institute publishes two monthly 
ournals, the Journal o Lond 
Who British Journal o 
-ddition, a monthly Bulletin which is circulated to 
caembers only. For the 1954 volume of the Buletin, 
n entirely new format wes introduced, its contents 
onsisting of twenty articles, either invited con- 
«ibutions or based on léoturea given to the Education 
lroup of the Institute, and Institute news. A new 
adition of the pamphlet entitled ‘The Scientific 
«ducation of Physicists”, giving up-to-date informa- 
ion regarding institutions where physica may be 
‘tudied, and a revised edition of the thirty-two page 
xamphlet, ‘Notes on the'Preparetion of Contributions 
o the Institute's Journals and Other Publications", 
were issued during the year. A third selection of 
‘Laboratory and Workshop Notes” from the Journal 
of Soieniyflo Instruments was compiled and edited by 
Dr. Ruth Lang and published in book form. 

The report states that the Institute has continued 
:0 take an active part in discussions on higher tech- 
nological education, but has not departed from ita 
original view expressed in its 1048 report on this 
subject. For the second year in succession an inquiry 
xas addressed to all new graduates in physics of the 
iniversities in Great Britain to obtain information as 
to their present occupations, or, where appropriate, 
the source of any maintenance grant. The survey is 
to be continued during the next few years so as to 
determine how, and to what extent, the services of 


physics graduates are being utilized. - Reports were ` 


received during the year that there were several 
vacancies for undergraduates in physica d ta 
in some universities and large technical oo and 
the Board's inquiries on this subject are to be issued 
shortly. 

Details of the activities of the sixteen local branches 
eae aec CD er ee ee 
listed in the report. The Australian Branch, with 
415 members and four separate divisions in New South 
Wales, Queensland, South Australia and Victoria, 
respectively, held thirty-two meetings. Dr. A. C. 


Mehzies and Prof. J. H. Bhabha visited the Victoria ` 


Division and delivered addressee, and this Division 
alao held an exhibition of scientific apparatus in 
March and a conference on the teaching of physica 
in August. Joint meeti were held by the Elec- 
tronics Group of the Institute with the Manchester 
and District Branch in Manchester and with the 
South Wales Branch in Swansea, and two conferences 
were also : the first, on luminescence, was 

held in April at the Cavendish Laboratory, Oam- 
bridge, and the second, on fluctuations and the limits 
of measurement, in Beptember at the Institute's 
house in London. The prooeedings of the former 
conferende have since been published (Brit. J. App. 
Phys., 6, Supp. 4; 1955). Following discussions with 
the Physical Society, a joint committee for electron 
physics was set up to co-ordinate activities of the 
two bodies in the fleld of electron physics, defined as 
"the physics of the free electron and phenomena 
associated with it". The Electron Microscopy Group 
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was host to an international conference of the recantly 
established Jomt Commission on Electron Micro- 
scopy, which was held during July 16-21 in London 

attended by about four hundred people; the 

X-ray Cepeda te held ita spring conference in 

tho subject of “New Developments in 
Structure Analyte ' and ita autumn conference in 
London on "Bteaoture of Metala”. Also, in addition 
to the specialist conferences held by its branches and 
groupe, the Institute held a conference on “The 
Physics of Particle Size Analysis” in the University 
of Nottingham during April 6-9. Thirty-three papers 
were presented and discussed, and the p 
have been published (Brit. J. ei Phys., 
1954). 

At the general meeting of the Institute, the fol- 
lowing were elected to take office on October 1: 
President, Sir John Cockcroft; Vtoe-President, Dr. 
W. H. Taylor; Honorary Treasurer, Dr. 8. White- 
head; Honorary S , Dr. B. P. Dudding ; 
New Ordinary Members of ths Board, Dr. M. R. 
Hopkins, Dr. J. M. A. Lenihan and Dr. J. Taylor. 
In addition, Prof. W. E. Curtis and Dr. O. Sykes 
(past-presidenis), Mr. O. W. Humphreys, Mr. G. R 
Noakes and Prof. F. A. Vick (vice-presidenis), and 
Dr. H. Barrell, Dr. P. H. 8. Henry, Dr. K. A. G. 
Mendelssohn, Mr. A. T. Pickles and Mr. H. P. 
Rooksby oontinue to serve on the Boerd. 


5, Supp. 3; 


IMPERIAL COLLEGE OF SCIENCE 
AND TECHNOLOGY, LONDON 


N his inaugural address for the new seasion of the 

Imperial College of Science and Technology, 
London, the reotor, Dr. R. P. Linstead, after reviewing 
briefly the history of the College, referred in some 
detail to certain aspecta of the expansion which is 
planned to bring the total number of students to, 
three thousand by 1962 without sacrifice in quality. 
The Oollege is already, Dr. Linstead stated, the 
largest postgraduate college in Great Britain, pro- 
viding in technology. about one in nine of those 
trained in the country, while the proportion of higher 
degrees to total degrees is nearly 40 per cent. New 
senior posts at the level of professor or reader have 
already been or are being established in soil mech- 
anica, statistics, instrument technology, applied 
geophysics, aeronautical structures, applied acience, 
biochemistry, inorganic chemistry, light electrical 
engineering, parasitology, physical metallurgy, applied 
geochemistry, nuclear power and other subjecta ; but 
it ia not intended to multiply new departments. The 
latest demands all call for sound fundamental trainmg 
in mathematica and in the basic sciences or the mam 
divisions of engineering, and to meet this demand 
the academic staff has already been increased by 
more than a third. At the same time, the College is 
providing, from its old students and staff, men and 
women for senior academic appointments elsewhere. 

Dr. Linstead anticipates no difficulty in 
sufficient undergraduate students: he thmks that 
the danger of a breakdown in school science teaching 
had been exaggerated and is bemg removed, and 
that the post-war bulge in the school population will ^ 
of itself more than meet the 17 per cent increase in 
annual intake of undergraduates required to main- 
tain a total of three thousand students (including 
about sixteen hundred undergraduates). The Oollege 
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is óonoerned, however, to improve selection and to 
- make the beat possible use of the students who have 
been selected, so as to reduce the present wastage ; 
about & hundred of the present intake of five hundred 
freahmen fail to go forward to the second year. In 
this connexion, Dr. Linstead said the College hopes 
soon to reintroduce an optional prelimimary year 
which would not demand a knowledge of science and 
would thus provide a special means of access for the 
gifted non-scientist. This scheme is related to one 
invented by Sir Henry Tizard during his rectorship, 
but the majority of the first-year entry would con- 
tinue to have had a sound science training at school. 

Last year there were 681 full-time postgraduate 
studenta, or rather mére than a third of the total, 
and it is intended to raise this proportion to 45 per 
cent. Most of the postgraduate students are taking 
advanced courses designed to train technologists of 
the highest quality. Postgraduate research 18 a first 
charge on the College, and Dr. Linstead.streesed the 


proportion of postgraduates from overseas—at present , 
about three hundred from forty-nine centres, mainly 


. in the Commonwealth. Nearly two hundred of the 
postgraduate students came from posts in industry 
and in government, and in this connexion Dr. Lin- 
stead is lesa confident about maintaining the supply 
of postgraduate students, unleas maintenance support 
is forthcoming on an adequate acale. 

The College aims to produce engineers and scientists 
who are at the same time well-educated men and 
women, and Dr. Linstead thinks that this is being 
achieved. As regards residence, however, the College 
is in the worst position of all major colleges or 
universities in Great Britain, only 8 per cent of its 
students during 1953-54 being residential. It is pro- 
posed to increase this to 16 per cent, or about five 
hundred studenta, by the end of the expansion period 
and also to provide general amenities for all its 
students on the lines of what is commonly called the 
Ashby plan. In his address, Dr. Linstead made no 
specific statement on the building plans, but expreased 
- the opinion that the decisions taken in 1953 were 
wise and also paid tribute to the oo-operstion of all 
concerned, not least of the 1851 Commissioners. 


ONTARIO RESEARCH 
FOUNDATION 


REPORT FOR 1954 


| feces testa re 1954 to the charman and 
governors of Ontario Research Foundation*, 
the director of research, Dr. H. B. Speakman, notes 
that, in spite of & recession in some branches of 
industry, there was no marked reduction m the 
demands made on the Foundation but rather an 
increase in developmental work. The Biochemistry 
ee ‘was very active, work under the Rice 

Fellowship ciuis casi on the development 


of a new milling principle designed to reduce drastic- 
ally the amount of broken rice that is normal with 
present equipment. In the utilization of municipal 
waste, progress has been made in partial conversion 
into sugars euch as xylose and certein volatile organic 
acids. In a fundamental study of the continuous - 
roduction of protein by fermentation of yeast, ıt 
had been established that there is practically no waste 
* Ontario Research Foundation. Annual Repors, 1054. Pp. 30+ 
4 plates. (Toronto: Ontario Research Ei on, 1066 ) 
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of sugar and that a higher tage yield of 

Gu dhe kagat cona ned ie-cbtsinad' by fediud due 
at low rether than at higher concentrations. T! 
basio study of the deterioration in flavour of edib 
oils continued, and substantial progreas was made je 
the group fellowship working on the evaluation « 
Jn the partment of Chemistry, the balan 
between basic research, long-term sponsored fellow 
ship projects and short-term investigations gabmitte 


VoL. 176 


by smaller industrial unita is Fite. 
peper chramatographio techni have demo 
strated that normal sodium phosphate glasses, rapid] 


quenched from the molten state and dissolved > 
water, show only linear polymers with a reproduoibl 
distribution of molecular depending only o 
the ias edu et ratio, and the technique he 
improved so that small amounts of ring c 
pe po can be determined in the presence « 
amounts of the other kind. Two surveys of ar 
pollution, ab Maitland and Millhaven, were oor 
cluded, and the laboratory is developing ne 
apparatus and methods for the accurate d 
tion of air contaminants. A study of the productio 
of grafted polymers continued, and one of methods 
for the production of alkyd resins has indicated tha 
straight-chain alkane sulphonic acids may be suitebl 
catalysts in the condensation. Definite progress b 
M uus Mu dT 
phite liquors ; a number of lignin compounds hav 
Des eee eel ue ape ad Mus fon usi du 
oil-wells, while others may useful in treatinp 
boiler feed water to prevent scaling, and a condensat: 
of lignin and phenolic compounds was found t 
arcem tenning properties. 

In the Department of Engineering and Metallurgy 
Investigations on the production and, properties o 
steel of oontrolled density have led to 
improvements in the product, and the study of th 
causes and the detection of faults in wire ropes has lex 
to some progress in the design of an instrument -whicl 
can be used at the mines under ing conditions 

The Department of Paraaitology continued it 
work on tapeworms found in carnivorous animal 
as well as a survey of animals infected with th» 
larval or adult forms of the pardsites. Work on flie 
of the genus Protocaliphora continued, as well a 
the mvestigation of the fllariid nematodes in birds 
and the extensive researches on two species of fluke 
of the genus Alaria, occurring in foxes, are almom 
complete. Further date on the epiroot»ology, trans 
mission and development of Leucooytozoon m ducla 
confirmed the conclusion that asexual parasites ocow 
in the blood of infected ducks during their cycle o: 
-development. 

The Department of Physiography finished the 
mapping between North Bay and Sault Ste. Marie 

made differential thermal and X-ray analyses on 
the clay, leas than, l micron in diameter, from al) 
main of glacial till in southern Ontario. A new 
installation for evapo-transpiration studies was set 
up st Kapuskasing Experimental Station, and an 
unbroken daily record was secured for the summer 
months; a study of soybean growth and development 
Was Copan on: fyel YARDS witha rangs Ol 
maturity. 

In the Textiles Department, bonidae eda o 
nylon, the optimum temperature at which fabrioe 
from different gynthetio fibres can bo ironed has been 
studied, aa well as factors affecting the photochemical 
degradation of viscose rayon. 
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THE STRUCTURE OF COLLAGEN 
By Dr. ALEXANDER RICH* and Dr. F. H. C. CRICK 


Medical Research Cound! Unit for the Stud 
Cavendish 


Y recently, Ramachandran and Kartha? have 


made an important contribution by proposing & 
-ooiled-coil structure for collagen. We believe thi 
idea to be bamcally correct but the actual structure 
by them to be wrong. 
ir structure consists of three polypeptide chains, 
each having approximately a three-fold screw axis. 
In addition, the chains slowly wind around each other 
to form a coiled coil, thus reproducing the observed 
non-integer screw axis. The major helix is right- 
handed, the mmor one left-handed. Hach chain is 
held to its neighbours by iwo seta of systematic 
hydrogen bonds. 
The allowed sequence of residues is 


—G—R—P—G—R—P—, eto., 


where G implies glycine only, R implies any residue 
exoept proline or hydroxyproline, and P implies any 
residue, but usually proline or hydroxyproline. 

We believe this structure to be wrong for two 
reasons. (1) It is stereochemically unsatisfactory. In 
particular, there is a very short Ca—Ca contact of 
3-3 A. (normally 8-6—4-0 A.) and an extremely short 
Qa—O contact of 2-6 A. (normally 3-2-3-5 A.). In 
addition, the hydrogen bond angles are on the out- 
side limit of the values usually found. (2) It is not 
compatible with recent work* on the amino-acid. 
sequence, which shows that 

—gly—pro—hypro— 
is & common sequence in collagen. 

On the other hand, Dr. Pauline Cowan and her 
co-workers‘ have informed us that a preluminary 
optical diffraction pattern of this structure 
qualitatively with the observed wide-angle X ray 
pattern of collagen. They have also pointed out to 
us that the configuration of the backbone of the 
polypeptide chain is similar to that found by them 
or polyproline*. These facts suggest that the struc- 
ture, though incorrect, is on the right general lines. 

Our own work on collagen has sprung from our 
recent structure for polyglyoine II *. We have taken 
a compact group of three adjacent chains out of the 
polyglycine lattice (space group P 8,) and twisted 
them, as in the Ramachandran-Kartha structure, to 
form a similar coiled col. Such a group can be 
selected in two differant ways, since the symmetry is 
trigonal, not hexagonal. We have called the two 
resulting structure I and structure I. 
Both have a right-handed major helix and a left- 
handed minor helix, arranged to fit the observed 
non-integer screw. Both have only one set of system- 
atio hydrogen bonds linking neighbouring chains. In 
structure I the NH-groups point anticlockwise when 
viewed from the carboxyl ends of the chains; in 
structure IT clockwise. 

These two structures are thus similar to that of 
Ramachandran and Kartha in’ being three-chain 
coiled-coil structures; but they differ in having only 
one set of systematic hydrogen bonds instead of two. 
Moreover, they ‘are both stereochemically completely 
satisfactory. 


* Permanent address: Physical Bectl Natl 
Dati ae or Montel Health, aa, Marsan PAN 


of the Molecular Structure of Biological Systems, 
ratory, Cambridge 


Both structure I and structure IL will accommodate 
the sequence 
—gly—pro—hypro— 


but they do so in & different manner. In structure II 
ie RON poe ae 
residue must be glycine. The proline and hydrory- 
proline positions, on the other hand, are far removed 
from the axis. Either proline or hydro line can 
go into either position—there seems to no pre- 
ference—and in neither case can the OH of hydroxy- 
proline make & hydrogen bond with a CO group of 
an adjacent chain within the same set of three chains. 

Structure I will also accommodate the above 
sequence; but when the hydroxyproline is in the 
expected position (that is, previous to glycine) its 
OH group can form a hydrogen bond to one of the 
adjacent chains within the same set. Careful structure 
building has shown that not all the possible positions 
for hydroxyproline can be occupied if the structure 
is to fit together comfortably. This is compatible 
with the amino-acid analyses of collagen, which show 
that the amount of hydroxyproline present m bovine 
collagen’ would fill about one-third of these sites. 
The polypeptide backbones, being held together by 
only one set of hydrogen bonds, have a certen 
amount of flexibility. In the undeformed structure, 
only glycine can be accommodated in the glycme 
sites. However, if the structure is deformed some- 
what, these sites can accommodate other residues, 
though only to a limited extent. This may explain 
certain minor features of the amino-acid sequence 
data. 

We have made an exhaustive study of all possible 

structures (using topological enumeration, similar to - 
that of Bragg, Kendrew and Perutz’) of this general 
type which are com le with the observed screw 
axis—that is, with parallel chains linked by at 
least one systematic set of hydrogen bonds—and we 
find that: (1) no structure with iwo systematio seta 
of ers bondd is stereochemically possible ; 
(2) no o structure with one systematic Bet of 
hydrogen bonds is stereochemically satisfactory 
except the two described above derived from poly- 
glycine. Neither were we able to add occasional 
backbone hydrogen bonds to structures I and I in 
a oon manner. 
AI the choro findings are independent of argu- 
ments about the side-chain arrangemente. We 
therefore conclude that structures I and II, though 
making few hydrogen bonds systematically, are the 
best that can be achieved along these lines. Note 
that, as in polyglyome IL‘, it is not impoeeible that 
the direction of one of the three chains may be 
reversed. 

Preliminary work on the optical transforms of 
these two structures (carried out with Dr. A. Elliott 
on his optical transform machine) show both struc- 
tures to give rough agreement with tho X-ray 
pattern, though structure II shows a discrepancy on 
the fourth layer-line. Both structures are also com- 
patible with the infra-red* observations. Further 
work will therefore be required to decide between 
them. We are at the moment inclined to favour 
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siructure I, because ib makes effective and systematio 
use of the hydroxyproline residues. Gustavson!" has 
presented extensive evidence suggesting” that this 
unusual amino-acid stabilizes the collagen structure. 
We foel that this is more likely to take place by 
formation of hydrogen bonds within a group of three 
chains than between different groupe of chains. In 
addition, structure I explains in a natural way the 
amino-acid sequence data. Thus while the i 
hypro—gly is common, gly—h is not found. Sim- 
ilarly, gly—pro is-common, een Goa ce 
Ae ee a HM of 
the hydroxyproline-hydrogen bond between the chains. 
Although we cannot at the moment make a 
final decision between the two structures, we think 
it very probable that one of them is correct (or, leas 
likely, both). The general agreement with the X-ray 
pattern, the close resemblance to po line and to 


polyglyoine II, and the ability to in the major 
features of the amino-acid ence data all suggest 
that collagen is à situoture of this ; that is, a 
three-chain, coiled-coil structuré, one set of 


systematic hydrogen bonds. 
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Full details of our findings together with oo 
mi of both structures will be presented else 

ere. 
We should like to thank Dr. A. Elliott for hi 
assistance in obtaining the optical tranaforma. E 
[Oct. 10 


* Cohen, O., and Bear, R. B., J. Amer, Chem. Soc. 7E, 278% (1968 
Gowan, 'P. M, Nori A. Ü, T. and Bandat, Jit bs “tbe D 
and Structure of ” (Batterworth, 1063); am 
in "Fibrous Proteins and Biological ", Boo 
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LANGMUIR'S PARADOX ; 


By Dr D. GABOR, Dr. E. A. ASH and D. DRACOTT 
Department of Electrical Engineering, Imperial College of Science and Technology, London 


LITTLE more than thirty years ago, Irving 

Langmuir and Harold Mott-Smith carried out 
an important series of investigations on low-pressure 
mercury discharges’, on which they based their 
theory of the positive column in electro-positive 
gases. They distinguished two regions in the dis- 
charge: the almost neutral arc plasma, and the thm 
wall. In the plasma the motion of the ions is regular 
and mostly radial, whereas the electron motion con- 
sists of a regular longitudinal drift, with & super- 
imposed random, Maxwellian component. The 
random motion ‘to ‘electron temperatures’ 
of the order of several 10,000 deg., many times higher 
. than the gas temperature. The boundary sheath 
enables the to remain neutral, by maintain- 
ing a potential well of such depth that moet of the 
electrons are repelled, and only a amall fraction 


reaches the wall, together with an equal number of; 


positive iona. 

This theory was highly successful in all respecta 
except one; but this exception, as Langmuir showed 
in a number of important papers**, presented one 
of the worst discrepancies known in science. Once 
the existence of electron tures was accepted, 
the theory of Langmuir and Mott-Smith could account 
for all observations, but this phenomenon itself re- 
mained not only unexplained but also i icable. 
Maxwellian energy distributions have been o 
in discharge tubes of a few centimetres in diameter, 
at mercury pressures so low that the mean free path 
was several times the tube diameter; and, moreover, 
at such amall electron densities that it would take 
an electron, in the average, & path of the order of 10 m. 
to exchange amounts of the order of the mean energy 
with other electrons. ~The tube wall eliminates all the 
time electrons above a certain energy limit, and an 
electron collides, on the average, some thousand 


LU 


times with the boundary sheath before it has a chance 
to pick up energies of this order. Yet probe measure- 
ments to reveal any defloit of fast electrons among 
those re from the wall, even at a distance of 
only a few imetres from it. . 

Though the existence of electron temperatures has 
become a well-established part of our knowledge of 
low-preasure discharges, the fact that this phenomenon 
persists in & region in which it has theoretically no 
right to exist appears to have been largely ignored, 
in spite of Langmuir’s emphasis. Our investigations, 
which started five years ago, have now led to the 
elucidation of what we propose fo call ‘Langmuir’s 
paradox’. 

The first step was to clear up the question whether 
the di oy between theory and experiment 
could not be ascribed to faulty theory. Interaction 
between. electric in plasmas is very oom- 
plicated, aa the Coulomb forces extend appreciably 
over spheres contaming thousands of other charges ; 
henoe there was some reason to distrust the simple 
theories which considered short-distance interaction 
between. peus of electrons only. But i 
by two of us (E. A. A. and D. G.*) have shown that 
the scattering and id exchange of electrons in 
plasmas and in electron clouds in thermal equilibrium, 
with densities of the order as they occur in low- 
preesure diso , exceed the predictions of the 
theory based on binary collisions at most by a factor 
of 2—5. The rather large margin of uncertainty is due 
to the smallness of the interaction, which makes 
the measurements very delicate. A theory afterwards 
developed by one of us (D. G.*) mdicates that the 
collective interaction which is ‘neglected in the 
binary collision theory amounta in fact to a correction 
of a few cent only. Thus the mechanism re- 
Mpcnudble for Dangeiuts'a ox must arise in some 
way from the fact that discharge plasma is not 
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L A for the measurement oeclllography of 
Ma eher qalBce tn a mI meng are 
«n thermal brium, and we started a search for 


Vieeeldenee ved eds le leased 
ibut they mostly had in common the use of electron 
beam probes for the exploration of the discharge. 
The principle of the method is illustrated in Fig. I. 
A long do. mercury arc is maintained in a 

tube, from which all residual gases are eliminated, while 


1-20 koV. iè shot at right 
charge. It is limited to about 0-1 mm. diameter by 
an aperture at the entry side, while at the exit side 
the aperture is made large enough to pess a slightly 
deflected beam. By pumping vigorously at both sides 
it was assured that the electrons suffer no collisions 
or dcs warn i A section of the wall 
o 

movable so 


reaiably diffused, which ed the 
Sbecnoe Gf Mi S elato, dots te Cho d 





B, or B (voltajam.) 





D.o. field Ne Le. potential V, and peak valne f of the 
E E ERE Me Oletunce a fromm De valli 


NATURE 


917 


On the other hand, when the electron probe passed 


Seer dui beanie eed Mia notan: asia 
v from the wall, and enabled us to plot the d.c. fleld- 


value Ê, which is also plotted m Fig, 2 as a function 
of c. These observations were made in 1951 
(E. A. A.*); but all attempts to prove the correct- 
ness of this in retation failed until the end of 


by passing 

à a bb rine enaice to ha detexion, bathine di 
a collector, and amplifying the oscillatory current. 
However, all that could be detected in this way was 
a low-frequency component in the oscillations, ex- 
tending up to about 100 ko. /aec., which could account 
only for a small fraction of the amplitude inferred fram 
the deflexian. In the high-frequency region, which we 
explored up to 600 Mo./sec., ib was impossible to 
detect any signal above the noise-level of the 
amplifiers, owing to the poor matching of the 
electron beam to ultra-high-frequency broad-band 
devices. 

It was finally decided to try recording 

tions directly on a photographio plate. This, as we 

beforehand confirmed later. 


very narrow (0-1 mm.) and was therefore very weak, 
ee ee ee The could 
not well be raised beyond 20 keV. if the deflexion 
sensitivity was to be kept at a reasonable level. A 
iso was struck, at which the deflexion 
i was a few spot diameters, and a record 
just be obtained with the most sensitive plates 
available at t Ural all hugo a 
we sguooeeded at the existence 
af ware hoi earann oleon in the Duendasy 
sheath, at leash in aros ab 0-5-lp pressure, where 
conditions are most favourable, 
Some of the results are shown in Fig. 3. These 
were taken in arce with an electron 


concentration of n = 3 x 105, electron: ture 
T = 26,000. It is seen that in this case the 
on consists of a very-high- oscilla- 


phenomen: 

tion of 100—120 Mo./meo., module 
band in the range 10—100 ko:;[gec. The first two 
oecillograms (Fig. 3a) show the envelope of the 


sweep-speed. The wave-form 
is not quite sinusoidal ; its basic frequency is about 


ern M n enit Ges occ a 
more nearly a constant than the amplitude. 
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3a. Two records of plasma-boundary oscillations 
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In the gas-dischargp field, it is often more expedient 
to ask firsb about the of a phenomenon 
rather than for ita causes Gen dish es strike us 
as. Highly “able phonsel: ee it has 
been often remarked that the plasma tries to oocupy 
as much of the discharge space as possible, and to 
secure ita survival by a remarkable variety of mech- 
anisms. For its survival the plasma of the positive 
que ee ened propor cf num 
electrons, to replace by ionization the ion pairs lost 
at the wall. e see now that at pressures and at 
electron concentrations which are too low to fa anes 
the fast ‘Maxwellian tail’ by collisions, this is pro- 
duced by interaction with the oscillating ene 
sheath. The frequency of these oscillations is such 
that an electron diving into the sheath and emerging 
pi co e a eae This 
can be seen by appro the part of the V (x) 
curve near the sheath edge, containg the major 
Weder ird ee ee It is well known 
that electrons in a parabolic potential trough oscillate 
with a frequency which is independent of their 
In the case shown in Fig. 3, this works out to about 
60 Mo. Hence during the time in whioh the electron 
dives into the sheath and returns again into the 
plasma, that is to say, orms one half-cycle of 
oscillation in the trough, the very-high- 
frequency field of 100-120 Mo./sec. goes nearly 
through a full oyole. ee 
the sheath in the appropriate will gam energy 
boih way aad ib Gos io seen Beam do data Rice 
ciat b kala will hs OF the ardet oF eeel AAA 
volta. These electrons form the fast ‘Maxwellian tail’. 
Their gain is balanced by the loss which other electrons 
Suffer—thoee which dive into the sheath in the 
opp ite phase. On balance, the electrona must lose 
le energy to the oscillating sheath, because a 
Geil minobnb OF Dawes de E E id eure che 
loases ; these, however, are very small because the 
boundary sheath is a resonator with small damping. 
As the oscillations are l , they do not 
radiate outwards, into the or metal envelope, 
nor are they propagated inwards, into the plasma, 
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because their frequency is well below the critic. 
plasma frequency (f, = 9,000 (1/*), In the case show 
in Fig. 3, the electron concentration was n — 8» 
l0*'/om.' ; hence the plasma frequency was fy, = 
500 Mo./aec. Thus the plasma-boundary 

and its harmonica up to the fourth or fifth were we 
below it. - Ee OMM due cere fe nde ast 
by the imperfect coherence of the boundary 
tions, that is to say, by their not vibrating in the sam 
phase over large areas of the envelope. 

Thus the oscillating boundary sheath is a ver 
energy exchanger, and there are good reason 
for balios ing thet sin tie aóchanies ish caesar 
all low-preasure arcs in and in other electro 
positive gases until the collision mechanism take 
over. The experimental evidence regarding the poin 
where the takes place is not yet con 
clusive. Fig. 4 is a record of the various diecharg 
data, n, T', the gradient G and the oscillating peal 
intensity É, over a preasure range 0-5-3 in mercury 
It is sean that Ê falla gradually and zor 
at the upper end of the pressure-range. This, however 
we suggest interpreting as the failure of the electro» 

be method rether than a real fade-out of th: 

oscillations. In all our experimenta th: 

of the movable wall was 2 cm., and it is very 

y that, at the higher concentrations, and con 
sequently thinner sheaths and higher frequencies, the 
boundary oscillations were no longer coherent ove 
this length. In all probability they persist up tc 
ee ee ee dd 

ose recorded in Fig. 4. 

Turning now from the teleological to the causa» 
interpretation of these oscillations, they a to be 
of the ‘reflex klystron' type, that is to say, they 
maintain themselvea by the alight energy given up 
in the mean to the oscillating aheath by the returning 
electrons. (One oould think that this energy is per- 
haps' supplied by a slowing-down in-the mean of 
the electrons which reach the wall, but we have 
found that the oscillations persist unaltered if the 
wall is made so strongly ive that not one 
electron in & million can reach it.) It is not so easy, 
though, to account for the remarkable fact that, 
unlike man-made klystrons which operate with 


15 30 
ELE 
[ ——L—Xt——IL 














e 
eo 





10 15 20 25 80* Q. 
Saturation temperature 
Pig. & Hlectron concentration s T, gradient 
G nd oscillating peak field- in a meroury are with 


2 whe vo 
‘November 12, 1955 


dectrons of almost uniform energy, this oscillator 
tes so extremely near a thermal 
it is not easy to distinguish the electron 
Mistribution from the Maxwellian. In fact, the 
E IM oe ncs Moeller M cando 
«ooount for the oscillations; we attribute these to 
he small deficiency in alow electrons which we have 
egularly observed in probe measurements. 
Though a detailed theory of this highly complicated 
and non-linear 
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generalization 
ee ee e sna R ar acil ur rp 
‘or new phenomena: plasma-boundary oscillations 

are likely to arise at almost any boundary, not 


aecessarily abrupt or permanent, which is in contact 
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EFFECTS OF GAMMA-RAYS ON SOLUTIONS OF SODIUM 
DEOXYRIBONUCLEATE 


POSSIBLE CHEMICAL MECHANISM FOR THEIR BIOLOGICAL EFFECTS 


By R. A. COX, Da W. G. OVEREND*, Dr. A. R. PEACOCKE and S. WILSON 
Department of Chemistry, The University, Birmingham [5 


] rotations of sodium decxyribonasleate by ionising 
solutione of sodium b 
radiations’ au indirect effect dus to radicis (OH 
and HO,', in the of oxygen) formed by the 
breakdown of water’. Such radiations cause a 
decrease in the molecular weight! of the deoxyribo- 
oucleate with a consequent drop in the viscosity of the 
solutions. Previous viscosity studies!" have been 
mainly confined to measurements of specific viscosity 


viscosity [n] (= Feo s) wali aro Gf signifians 
in the estimation molecular size and shape. 
Rear. Has doen thar oar icm s raa 
be related to ohargcteristios of both the radiation 


apply these theoretical considerations? ; 
and to study more closely the chemical 


in this doee-range 

which is likely to be biologically more 
important. The latter problem was ^ 
investigated by titration and other 
techni Titration studies are of 
value!4 in following the 


pte rene OI O eo RYMER 

J which crosg-link the two con- 
L K deoxyri 

nucleate in the solid state!’ and in 


olution". * 
Sodium deoxyribonuoleate was pre- 


xis Baty ac ndo Se tea 


L Bifect of y-radiation on the intrinsic. 
Oe ee me map 0008 uim... ge where into 
Mu RUE gyre oR ana a M 

Bp th vans LIO 13 x 104 oY. min. mL^!. Elops 


extraction of soft roes, and tein was oom- 
pletely removed from a saline solution (1 M sodium 
chloride) of the n by means of sodium 
dodecyl sulphate!* followed by the method of 

us solutions of deoxyribonucleate 
(30 SL, 0-17-0-48 per cent) were subjected under 
standardized conditions to the radiation from a 
100-curie cobalt-60 source (y-rays, 1-25 MeV). After 
the irradiation, sodium chloride was added (to 
0-1 M sodium chloride) and the solution left at 
0* C. for & period sufficiently long (usually 24—80 hr.) 
for most of tbe 'after-effoct'5,' on the viscosity to 
be oomplete. The flow times of this deoxyribo- 
nucleate solution in an Ubbelohde!* viscometer were 
then measured at a series of dilutions. The solutions 
were Newtonian, and the viscosities obeyed the 


aio mplo—[n] +b Tn} o , 


esr 
7 and 0 


rigid rods) 


where o is concentration of 
gm./mL and k' =0-77 Sherine ca 
predicted for extended chains!* and 





05 19 145 
log — 20 


920 


_ The viscosities of the irradiated samples were 
independent of rate of dose for a given dosage. They 
depended only on the ratio (denoted by R in eV. 
gm!) of radiation Toae (in units of eV. ml.-1 = 
1:72 x 10-* róntgens) to concentration of deoxy- 
ribonuoleate (gm. ml-t} during irradiation, which 
again suggests an indirect effect (af. ref. 21). The 
eventual linearity of a plot of log [n] against log (R) 
(see Fig. 1) havea thas the breakage must be om’. 
Mod cite ein eee 86 
and, on the hypothesis of random cleavage of a single 
chain’, is, equal to the negative of the index « in the 
equation [n] = KM, where K and a are constants 
for homologous polymers and M, is the viscosity- 
average molecular weight. This relation arises because 
the probability, p,, of a break in a single chain is 
P: X (E 4-E,) and, when the molecular weight distri- 
. bution ie random, M, c (R +R,)*, that ie, M, c R-!, 
'" when R > E.n which applies over all the linear part of 
Fig. 1 (for definition of R, seo ref. 9). 

The value of 1-86 for the index a injthe equation 
relating [7] and My is improbably\high, being greater 
than the values expected™ either for rigid rode (1-7) or 
random ooils (0-66), and indeed synthetic polymers 
rarely have a greater than 1. The basis of this 
interpretation is that break in a monomer- 
monomer linkage leads to a change in molecular 
weight, and hence in [y]. In a cross-linked double 
, helical structure such as the deoxyribonucleate, 
cleavage of a single monomer-monomer linkage (that 
is, an internucleotide bond) would pud wal oe rca 
lead to an immediate change in molecular weight and 
intrinsio viscosity, [n]. Such changes would only 
happen if two breaks occurred m opposite positions, 
one'in each of the two polynucleotide strands of the 
double helix (B and B’, .2). Itis of terest that 
the fragmenta so produoed (B' in Fig. 2) are not unlike 
the interrupted double AD model by 
Schachman and Dekker**. The joint probability, pp, 
of such & complementary double is ppet,* c 
(R+R,)*. Henoe M, c (R - R,)* and the slope of the 
plot of log [n] vs. log E will be (—2a) at Be 
which applies over all the linear part of Fig. 1. 
This gives a value for a of 1:86/2—_0-03, which is 
more feasible and is intermediate between the 
values for & rigid rod and for a random coil™, in 
agreement with other observations on sodium deoxy- 
ribonucleate™. 

The evidence that, over the range of the viscosity 
studies, hydrogen bonds are still present holding the 


which show that, at the 
Yu 19 Dem ona oU iy bonds are still 
present. In Fig. 3, curves I and II represent respec- 
tively the ‘and back titration curves to and 
from pH 2-5 of the original deoxyribonucleate ; (I) is 
the irreversible tatration curve of a deoxyribonucleate 
with ite adenine and cytosine amino-groups hydrogen- 
bonded, and (II) is the reversible titration curve of 
these same groups in ‘denatured’ deoxyribonnuocleate 
containing no hydrogen bonds. Curves d, B, and 
C are the forward titration curves of various irra- 
diated sam: of deoxyribonucleate and show that 
T y destroy the hydrogen bonds. The 
baok titration curves of the original (curve II, Fig. 8) 
and irradiated deoxyribonucleate (not shown in 
Fig. 8) indicate that acidic titrating at pH 
4-5—5-5 and at pH 6-5-7 are released (for example, 
0-22 group/4 moles ea oad ser vara 
at R = 1-11 x 10% eV./gm.). These groups must 
comprise secondary phosphoryl end-groups, bub may 
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also include carboxyl groups at the C, of the suga 
moiety produced by radical attack”. Curves A, I 
and C of Fig. 3 have all been corrected for thes 
acidio end-groupe, so that direct comparison can b 
made between them &nd (I) and (II). 

An im feature of the titration curves (whicli 
is also clear from the lower part of Fig. 8) is tha 
irradiation does not displace the forward titratio» 
curves uniformly from (I) towards (Il) and withou 


Tegard to the pH range, as would be expected fo 


random breakage of all hydrogen bonds mvolvin; 
e que sce In the early stages of irra 
dietion, it is the part of (I) which is fire 

towards (IL). This pH region correspond+ 
chiefly to the titration of adenine &mino-groupe! 
in the intact molecule. (For clarity, Fig. 8 show 
neither the five titration curves between (I) and 4 
which accurately confirm the unsymmetrical char 
acter of this displacement, nor other curves betwee 
A and O.) As irradiation (for example. 
curve B) the upper part of curve is displacec 
towards (II) until eventually (for example, curve O 
most of the hydrogen bonds are ruptured. It ooulc 
hydrogen bonded system" fs broken down mor 
rapidly than is the guanine-cytoaine system and ther 
is indeed no a priori reason why these two system: 
should have the same stability. However, it would 
contrast with the random breakage of the inter. 
nuoleotide bonds. Alternatively, the titration curves 
could be explained if the internuclectide breaks oi 
Fig. 2 facilitated the irreversible denaturation of the 
deoxyribonucleate double helix so that fewer groups 
had to be ionized before complete denaturation. 
On the double helical model, breakage of hydrogen 
bonds by y-reys would not lead to a change in 
molecular weight until the majority of such bonde 
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itiong in each polynucleotide 

; and, (b), rupture of croee- 
linking hydrogen bonds, those 
whioh link the adenine-thymine 
pair of bases perhaps being broken 
more rapidly than those linking 


the pair. This 
rupture óf h bonds begins 


larger dosages causing degrada- 
tion of the beses!*-1. 
It has been suggested"? that 
there is a relationship between the 
irmg of the bases linked by 
ydrogen bonds, the complemsnt- 
ary nature of the two helices of tho 
deoxyribonucleic acid that this 
implies, and the es self- 
duplicating role of deoxyribo- 
nucleic acid in biological systems. 
The effecta of ionismg radiation 
on hydrogen bonding reported 
possib 





30 2049 m 50 60 70 a ‘onal ol » ai the 

" rupture of a few hydrogen bonds 

Fig. 3. Titration courres of original and »-trradtated sperm sodium would presumably impeir the 
déoxyribonneieaje. Titration conditions: 25° O., lanlo == É 4 

oonoeniraiion of deoxyribommaicats, 0-14 0-18 per oent, d duplication of the Si iat 

Upper Wipers. (I) and (IT) forward (pH 6.0 to 3:5) and back (pH 8-6 to nucleic acid at that point but not 
fervent Hat va ho giai rodem oon ben of T2 and Q, i elsewhere along the molecule, 

deaxryribonnokeate v : 

irradiated with y to different extenta. Dow fname of DP) c We are indebted to Prof. M. 

ev. 


prays 
0-87 x 109 eV. gm; 2-9 x 10" eV. gm; 114 x 109 is t s 
i o co ite ba 0) Stacey for his interest and encour 


- in this work and for 
along curve (II) from the other curves. Outtnats Sais ees making gee a source of 
h gamma-rays. e 
ad been ruptured, and this justifles the interpretation also the co-operation of Dr. G. A. Gilbert in the viscoa- 
f changes of [n] in terme of rupture of internucleotide ity measurements, and the receipt of a maintenance 
onds over the range of R shown in Fig. 1. from the Department of Scientific and Industrial 
As with other modes of -degradation™ which by one of us (R. A. C.). [Aug. 12 


dolet absorption of the sodium deoxyribonucleate . :gep J. A, V., and Smith, K A., J. Chem. Soe., 9411 (1060). 


d 
1 
! 
| 


titeatian) 35 49 43 8 


a) random cleavage of inbernucleotide phosphate 4 Phillipa, Takers, 173, 1044 (1964). 
ster bonds, a decrease in molecular weight and [7] M Laind, Los, ee en 
æulting when two such breaks oocur at opposite *' Watson and Oriok, Nabure, 171, 064 (1063). 
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LETTERS TO THE EDITORS 


The Hditore do not hold themselves responsible 
for opinions expressed by their correspondents. 
No notice ts taken of Gnonymous communications. 


New Records in Human Power 


Unpue this heading Robinson, Edwards and Dill! 
published in 1937 resulta’ of investigations of five 
young men of mternational renown im distance 
running. Lash, who held the world’s record for the 
2-mile race, running on a treadmill at 21-6 km./hr. 
with no gradient, attained an oxygen intake of 
5-35 L/min, or 81-5 ml. per kgm. of body-weight 
per min. *, . 

In this laboratory, studies have been carried out 
on oxygen intake (aerobio capacity) during severe 


"7 muscular work by normal, healthy children, men and 


` women and championship athletes. Methods and 
results of examinations of about 260 subjects have 
been deecribed by 5», In some oases an 
oxygen intake of 5 l./min. was obtained. 

Table 1 gives the aerobic capacity and some other 
results for three international standard milers. 
Determinations of pulse-rate, pulmonary ventilation 
and oxygen intake were carried out during the last 
minutes of a 6mm. run at a speed of 20 km.[hr. on 
& treadmill set at an angle of 1*. The highest value 
for intake was obtained with J. Landy, who 
broke world’s record in 1954 for the 1,500-m. 
race, that is, the same summer as that during which 
reached an oxygen intake of 5-04 L/min. or 76-6 
ml.[kgm. /min. 5 

When testing the Swedish national ski-team for 
physical oondition, submaximal work-loads were per- 
formed on a bioyole ergometer. Applying a nomo- 
gram‘, aerobic capacity was estimated from pule- 
rate attained during this work. By this procedure, 
values of oxygen intake as high as 6:1 l.[min. were 
estimated. As these figures far surpassed the earlier 
maximum, it was of great interest to obtain direct 
measurements of those subjects’ aerobic capacity. 
Arrangements were therefore made to carry out some 


Table 1. 
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teste during the Swedish ski championships hel 
during 1955. 

To get ‘warmed up’, the subjects covered a distanc 
of about 10 km. at a fairly high paoe. Then a speci 
‘rucksack’ carrying a Douglas bag was attached. Th 
skiing now continued at almost maximum speed o 
horizontal track. After 3 min. the subject stoppe 
for a few seconds and then started to breathe vi 
the valve, The maximum rate of work prooeede 
for another couple of minutes. During the las 
minute he was skiing uphill and the expired air wa 
collected in the bag. It should be emphasized tha 
only one experiment was carried out with each sub 
ject, for which reason the i are minimun 
values. On the other hand, the figures for th 
canoentration of blood lactic aoid suggest an oxyge 
intake very close to the maximum which is attain 
able. 

Table 1 summarizes the resulte of the experiments 
The highest figure recorded for oxygen intake wa 
5-88 l/min. or 81:7 ml./kgm.fmin. The femal 
subject reached an intake of 8-97 l.fmin. or 68-. 
ml. /kgm./min, à 

Five of the subjecta 
work-load of 1,200 kpm. 


VoL 176 


were tested performing + 
fmin. on a bicycle ergometer 


“and the nomogram mentioned was applied. T: 


three cases the estimated aerobic capacity diverge 
lees than 4 per cent from that determined. For th 
Vo LTEM ames dure wak 15 per oen* 
too high. nomogram is made up with differen» 
scales for men and women. When using the mak 
scale for tbis very well-tramed female skier, th: 
estimated aerobic capacity, however, equalled thai 
determined (4-0 1./mi.), 

In Table 1, valuee are included from an investigation 
of capacity for hard muscular work of eighty-si» 
healthy, well-trained students of physical education’. 
None of those subjects, however, was of the champion- 

ip class in events callmg for endurance. The most 

ing difference between those students, on one 
on the other, is found when comiparing the capacity 
for oxygen intake. Values vital capacity, 
maximum heart-rate, pulmonary ventilation andi 
concentration of blood lactio acid were of the same 
order. It is probable that a high aerobic capacity 


RESULTS OF MEASUREMENTS ON SUBJECTS FPERFORXIXG SEVERE AUBSCULAR WORK 





November 12, 1955 


«n esential characteristic of people with a high 
adard of physical fitness with regard to enduranoe'. 


No, 4489 


P.-O. ÅSTRAND 
Department of Physiology, 
mgliga iaka Centrplinstitutet. 
Btockholm. 
June 1. 


obinson, B., Edwards, H. T., and Dill, D. B., Seience, 85, 409 (1987). 
obinson, 8., Arbeuisphywiologie, 10, 251 (1088). 


"EP Waldod to ar and Ag" Gitmimgaard, Copenhagen, 1903). 


Corona Wind Loud-speaker . 


Exrzuin«mwrS made with a pair of electrodes, one 
«arp and one blunt, show that a corona wind moves 


way from the sharp point independent of its polarity. ; 


` the needle is positive, the wind is stronger than 


hen it is negative. 
The wind may be controlled by placing a blunt 
or ‘grid’ around the electrode: if this 


ng 
ng is maintained at the same order of vo as 
oe sharp electrode, then there is a position of the 
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current. This may be explained on the assumption 
that lines of force which otherwise would terminate 
on the tip of the needle are deflected to the grid ring 
to an extent on the relative potentials of 
the electrodes. Thus although the grid takes no 
current iteelf, variations of its potential can control 
the corona current over a wide range. An extensive 
experimental study of this phenomenon has been 
made and will be published elsewhere. 

With two sharp electrodes A, O (Fig. 1) opposed 
to each other, the strong positive wind y exceeds 
the ive. The interaction of two winds 
caused an injected smoke stream from the region of the 
positive needle to avoid the negative one in an 
umbrella-ehaped form (not shown) near the negative 
needle. If now the ring electrode G is placed around 
the positive needle A, the positive wind may be 
completely out off (Fig. 2), in which case the negative 
wind predominates. With & positi wind adjusted to 
equality with the negative is no net wind. 

An alternating potential applied to the grid causes 
the air to pulsate and henoe to beoome & souroe of 
sound. 

With a stacked array of triodes large enough to 
give a reasonable acoustic area, the device becomes 
a loud-speaker with certain distinctive features. (a) It 


-has no moving parts. (b) It requires no electrical 


power at acoustic frequencies to drive it, since the 
grid’ ring takes no current. The power comes from 
a d.o. source across the needles. eh Te ee 
bess response, without any bass resonance even down 
to zero : the steady wind is the zero- 
response. (d) It has a good middle- and 
-frequency response smooth to 15 ko./s. (e) In 
its present form it has & severe limitation in its 
linearity ; but a push-pull form is under construction. 
(f) Ita power output under an approximately linear 
adjustment is about 0-1 mW. per sq. om. of matrix 
de oe eg ‘of electrostatic 
loud using diaphragms, d.c. power input 
is about 50 mW. per sq. om. at 12 kV. (g) The polar 
distribution of sound may be varied et will by varymg 
the shape of the matrix. It does not need to be planar. 
D. M. Towns 


"empena Collage, London, BAV. 
Imperial Oo. days on, 8.W.7. 


\Magnetic Moment of an Excited State of ' 
the Fluorine-19 Nucleus 


Trans is a well-known ique! for the measure- 
ment of magnetic 'momente short-lived nuclear 
states. A strong external magne 


process will influence the nuclear spin of the inter- 
mediate state, and thus change Y—*Y angular 
correlation. The strength of the interaction is a 


measure of the nuclear moment, and the theory of 
the process has been worked out%’, 

The same principle has been applied to a study of 
is angular dustribati ion of y-rays resulting from the 
nuclear. reaction : 


pt ub p 4 UE + pty 4 UF (1) 
where the intermediate nucleus (*F**) is known! to 
have a lifetime of (1-0 + 0-2) x 10-' seo., spin 5/2 
and excitation 197 keV. A uniform vertical magnetio 
fleld was applied normal to the beam of the Canberra 
H.T. set, and protons of 873 keV. were allowed to 
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strike a target of sodium fluoride (0-8 rages aces 
evaporated on copper. Gamma-rays were detected 
at differant angles in a horizontal plane with a photo- 
multiplier (employing a l-in. diameter x 4-in. 
sodium iodide (thallium) crystal) mounted on a 
rotatable table, and the pulse spectrum was recorded 
on a kicksorter. 


Fig. 1 shows the experimental results and a theoret-. 


ical plot of the function 
mo — HE) _ a 9:97 — 0-l'z, (3) 
(0°) + W (1009) 1 +2! 
which approximates (to within + 2 per cent) to a 
formula given by Alder’. This formula (calculated 
for Y— Y correlations) oan be shown to apply to the 
V case Mare U) poe üvereden Ove L T uF) 
ons and (ii) the angular distribution funotion* 
. b us ius UE Heu duds of form : 


W(0) — 1 + A coe! 0 


p 2. In equation (2), s = 3guHs]h, 


where these quantities have meanings given by 
Alder. The solid and dotted curves correspond to 
g = + 1:85 and g = — 1-90 

If one assumes, on the basis of the nuclear shell 
model, that the 197-keV. level a Iimsi to an 
odd dys proton orbit, the Schmidt value* for the 
g-factor is + 1:9171. Thus, we accept the positive 
result and, taking account of errors in this experi- 
mant and the life-time measurement, 

g (197 keV. level) — + (1:35 + 0:35). 

A decoupling experiment” in which a magnetic 
feld of 8,000 oersteds was applied along the beam 
axis failed to increase the anisotropy factor A above 
the zero-field value 0:42 + 0:02, 80 one may assume 
that the fluorme-10 nucleus was not magnetically 
coupled in the sodium fluoride target. Using a man- 
ganese fluoride target, however, a value 4 = 0-10 + 
0:02 was obtained; but a decoupling experiment 
again failed to restore any anisotropy. In this case 
the extranuclear influence at work may be electronic 

ic relaxation, though the shortness of 
relaxation time in fluoride makes this 
improbable*. If, as seems likely, the tetragonal sym- 
metry of manganese fluoride results in anisotropic 
h structure, a decoupling, fleld can havo little 
i . In support of this, the reduction of 4 from 
0-42 to 0-10 is just what would be expected" were 


ot 


` where A = 





ol 





Magnetic Field (Oars) 
Fig. 1. Anisotropy as a function of the magnetic fleld-sirength 


’ 
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strong anisotropic hyperfine structure present in 

random arrangement of microcrystals. A thi 
possible explanation is that quadrupole interactior 
are present: this could only be investigated usin 


E roceeding, and th 
oro fally 


Further experiments are 
work will be reported more elsewhere, 
P. B. Tamacy 


Vor. 176 


H., Frauenfelier, H 


" 369 (1051). 
, and Pound, R. V., Phys. Res., OR, 043 (1053). 
n and Lauritsen, T., Res. Mod. Pkys., $7, T7 (1955). 
* Barnes, O. A., Phys. Rew., 97, 1228 (2050). 
. IL. D., and uces, H. H., Z. Phys, 188, 29 


1 Goectzal, G., Phys. Res., 70, 897 (1046). 
Gori J., "Paramagnetio Relaxation” (Hisevier, New Yort 


Thermal Expansion of Coal 


Tum following observations, which form part of a1 
investigation into the pore structure and surface are: 
of coal, are reported here in view of the ourren: 
Interest in the expansion moduli of coal. 
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The bulk modulus of expansion of & series of ocoale 
has been determined by a dilatometric method in 
which about 40 gm. of bright coal (10-18 meah B.8. 
teat Reve) wad Conine. Cadet e ouer. Mallie 
amalgam in a steel bomb, and the ion observedi 
by the change in height of the in a 70-cm. 
length of precision-bore tubing of 1-5 mm. internal 
diameter. ion was effected by measure- 
ments with the dilatometer empty of coal, and 
the accuracy of the method confirmed by meesure- 
mente with 10-18 mesh (B.8. teet 
sieve) borosilicate glass of known 
modulus. 

The temperature-range was 0° to 
— 47° O., covered by using a series 
of eight refrigerant baths, in which 
the steel bomb was immersed up to 
the junotion with the precision-bore 
glass tubing. With the exception 
of the Ellington ooal, all the coals 
examined were from the South 
Wales Nine Foot Seam, which is 
believed to t coals of the 
same origm in widely different 
states of ooalifloation. 

Results for all the samples used 
are ghown in Table 1l, the expan- 
sions being given as mean linear 
coefficients to facilitate compari- 
son with the results of other 
workers. 
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as to 
x Carbon per ceat (e e t) 
Fig. 1. Relationship between thermal expansion and rank of coal 


It should be noted that the expansion coefficient 
popears to be even better related to the volatile 
matter than to the carbon content. 

The results aro shown graphically in Fig. 1. The 
roken line has been calculated from the resulta of 
-chuyer and van Krevelen! for ions per- 
-endicular and parallel to the bedding , aaguming 
Ihe. expansion to be isotropic in the latter plane. 
“he agreoment between the two main seta of inde- 
«endent observations is better than usually expected 
»or measurements on coals of different origin. The 
‘alnes found by Macrae and Ryder* refer only to the 
xpansion parallel to the bedding plane and are too 
arge to be moluded on this graph ; but it is interesting 
o note that the different results obtained by them 
«or two samiplés of the same coal, measured parallel 
o the bedding plane, could mean that anthracite 
« anisotropic in all three major planes. This ia not 
vell supported, however, by the agreement, already 
nentioned, between the inean coefficients obtained 
yy direct observation of the cubical moduli and those 
saloulated from the separately measured parallel and 
perpendicular moduli. E 

A full description of the apparatus, and a dis- 
»ugaion of the results will elsewhere. 
Pita eak famine pany OF the roaa af Fondi 
of the Fuel Research Board of the Department of 
Scientific and Industrial Research, and is published 
by permission of the Director of Fuel Research. 

- A. B. JOY 

Fuel Research Station, River Way, 

London, B.E.10. Aug. 21. i 
. Bohuyer, J., and van Krevelen, D. W., Fuel, 94, 345 (1085). 
! Maorae, J., and Ryder, O., Naiwre, 178, 165 (1956). 
toD Ey and Frankin: Be, Trad: Rena Soe: MD 89 


Separation of lons at Crystallization of 
Water 

AOCORDING to Workman and Droet-Hansen!, a 
substantial amount of fluorine ions is incorporated 
into ice if ib is crystallized from diluted solutions of 
ossium ftuoride. We have studied this process further, 
and found that ib is not fluorine ions which are in- 
corporated into ice but rather electrically neutral 
molecules of hydrogen fluoride. i 

One half of a diluted solution of cæsium fluoride in 
water was frozen and the ioe from the 
in & vacuum and was free of impurities, especially 
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carbon dioxide. The pH of the remaining liquid was 
found to be higher than that of the thawed ice. An 
example is given in Table 1. 

The accuracy of these measurements was not very 
high because the determination of the pH-value was 
carried out by means of an indicator. We are now 
carrying out more precise’ measurements. ~ 

The above e agree with results on the 
incorporation of hydrogen fluaride into ice. We found 
that small quantities of hydrogen fluoride can be 
built into the ice lattice. According to previous 
investigations’, ammonium fluoride forme mixed 
crystals with ioe in a range up to about 10 per cent 
ammonium fluoride. The replacement of water mole- 


‘gules in ice by ammonium fluoride seems to be 


facilitated by the fact that the ratio H/(N+F) is 
the same as the ratio H/O in water. Since, if water 
molecules are replaced by hydrogen fluoride, this ratio 
is smaller than 3:1, a greater disturbance by missing 
hydrogen bonds is introduced if water is replaced 
by hydrogen fluoride. This exemplifies the 

influence of hydrogen bonds on the stability of the 


, loe lattioe. 


This in ion was carried out under & contract 
of the Snow, Ice and Permafrost Research Establish- 
ment, Corps of Engineers, U.8. Army. 

R. Ban 
H. ENDIR 


Brooklyn 1, New York. June 22. 


1 Phys. Re., 94, 770 (1004). 
* Brill, B., and Faromb, 8., Netwre, 173, 316 (1064). 


Magnetic Catalysis of the Decarboxylation of 
i Oxaloacetic Acid 


Kixerio studies of the decarboxylation of phenyl- 
malonic acid in aqueous solution in the presence of 
high concentrations of rare-earth ions show that 

i io ions have little affect on the rate of 
reaction, while the io d I ion 
leads to an acceleration in rate of the of 10 per 
centh*,  Rare-earth ions do not appear to become 
co-ordinated appreciably with phenylmalonio acid. 
Since any magnetic effect must be a very sensitive 
function of the distance between catalyst and sub- 
strate, a study is now being made of the kinetios of 
decarboxylation of an acid, the anions of which are 
known to become oo-ordinated more strongly with 
metal ions. 

The kinetics of decarboxylation of oxaloacetic 
acid and ita anions have been investigated by 
Pedersen’. We have now measured the rates of 
decarboxylation of this acid in aqueous solution at 
87° in the -presence of lanthanum, gadolinium, 
yttrium, i and lutecium ions (Clayton, 
J. P., and es, E., unpublished results). The 
manometric method‘, loyed for following the 
evolution of carbon dioxide yields first-order rate 
coefficients accurate to + 3 per cent. pH measure- 
menta show that the thermodynamic dissociation 
constants (M*+) (47)/(MA*), where M** represants 
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& rare-earth ion and A= the divalent oxaloacetate 
anion, are around 2 x 10-* at 25° (Gellea, E., and 
Nanoollas, G. H, lished results). At the con- 
centrations used in kinetio iments, a small 
fraction of the oxsloacetic acid is in the form of 
rare-earth complex; but with constant initial con- 
ditions of concentration and pH, the concentrations 
of uncomplexed ies are effectively constant for 
different rare 

The effect of the rare-earth ions on the rate of 
decarboxylation might be to be a smooth 
function of the chemical activity of the ions. A linear 
free-energy relationship between rate and equilibrium 
date is indeed found for the diamagnetic ions. Fig. 1 
shows a plot of the logarithms of the first-order rate 
coefficients (log,,, min.-!) in a typical set of experi- 
menta against the logarithms of the thermodynamic 
stability constants of the rare-earth ethylenediamine- 
tetra-acetates*. In the set of kinetic experiments, 
the initial pH was constent at 1-02, and the initial 
concentrations in molee/litre of oxaloacétic acid and 
rare-earth ion were 0:0800 and 0-100 respectively. 


The reaction-rate is due almost entirely to tho com- . 


plexed species, the rate coefficients used in Fig. 1 
being corrected for the small amount of uncatalysed 
reaction. Size of circle indicates the probable limita 
of experimental errors. It is seen that for the 
diamagnetic ions Le*t, Y=- and‘Lu*+, an’ excellent 
linear free-energy relation is found. 

For the paramagnetic ions Gd*+ and Dy", an 
acceleration in rate of decarboxylation is observed 
greater than that predicted by interpolation from the 
linear free-energy relationship. For Gd* it is about 
20 cent, and for Dy*t about 10 per cant. This 
additional catalysis by the paramagnetic ions in- 
creases with increasing ion concentration, and it can 
be attributed specifically to the presence of unpeired 
4f electrons in these ions. 


Pi 
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It is possible that unpaired electron spin-sp 
interactions between catalyst and substrate result 
some contribution from a favourable non-adiabat 

With further kinetic data ab lower concentratio» 
(Geles, E., unpublished resulta) and the a pria 
equilibrium constants (Gelles, E., and Nancolle 
G. H., unpublished resulta), it will be 
obtain rate-constants for the indivi complt 
species and to make a direct comparison betwe 
rate and equilibrium properties for ane and the sen 
substrate. : 


VoL 176 


: E. GALLES 
University: af OIGO, 
y 9. . 


1 Pitzer, K. 8., and Geles, H., J. Amor. Chem. Soc., 75, 51832 (1963). 
* Golea, H., and Plisor, X. 8., J. Amer. Chem. 7? 


Cosmic Sources of Deep-Sea Deposits 

Brack magnetio spherules found in deposit 
collected by the Challenger Expedition (1873—7€ 
have been recognized as being probably of ooami 
origm!. These represent but & very ama 
fraction of the sediments by mass, and have little 
effect on their-average chemical composition. Th 
relatively high nickel content of deep-sea i 
in the Paoiflo Ocean led Pettersson and Rotaohi! t 
suggest a cosmic origin for the excess nickel. Th 
amount of accretion of cosmic matter by the eart 

i to account for this excess would not oon 

flict with some estimates of the density of matter i» 
the zodiacal-light cloud’, although other estimate 
would fall short of the requirements. ` 

The of spherule diameters’, extracte 
from samples of deposits obtained by the Predal 
Deep-Sea Expedition, showed excelent agreement 
with the theoretical frequency for micro-meteors? 
for the following distribution of velocities : 


Velocity (km./seo.) 11% a 16 9 All 
83-3 it? » 800 100 0 


The velocity-range is close to what would be ex 


motion and in orbits of small eccentricity. The mair 
component of the velocity is due to the earth’: 
attraction, which seta 10-8 km./geo. as a lower limit 
to ib. The agreement of the frequency of diameters 
with theory lends support to the hypothesis that the 
spherules are of coamid origin. 

However, the coemio origin of the nicko) 
exoces has been subjected to doubt by and 
Mellis*, on the bams of the ratio of iron to nickel, and 
by Smales and Wiseman’, from the relative abund- 
ance of nickel, cobalt and copper. The relative 
abundances of these elementa agree with those of 
terrestrial sources, and greatly disagree with those of 
meteorites. Laevastu and Mellis suggest that iron 
and nickel in the oceanio red clay may be due in 
part to co- iprtation from sea water. 

Nev the conclusion that the excess nickel 
is not of comnic origin would be premature. Meteorites 
are believed to be fragmenta of larger bodies— 
planeta—destroyed in collisions ; in such a case they 
are the product of astrochemical differentiation in 
the interior of the planet, which preceded the 
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able 1. AVERAGE ABUEDANOR Ratios OF IRON, NICKEL, COBALT 
AXD OOPPER 
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sust is most properly described as the uct of 
ondensation from a g&seous medium ; is no 
ood reason for assuming that in this case the 
slection of the elements would be identiodl with that 
m meteorites; on the contrary, the composition of 
ne surface layers of the earth and the solar 
mosphere could be expected to be more akm than 
aeteorites to that of the primordial dust. 

The distinction between meteorites and meteoric 
cast is not only & theoretical one. An analysis of 
isbeor observations, obtained during the Arizona 
<xpedition’, indicates that the great majority of 
«aked-eye meteors are fluffy or spongy ‘dustballs’ 
‘hich decom: , nob by vaporization or spraying 
"om a solid Bap iene: DUC Say Ry ED 
nder an aerodynamic preasure as low as 10* dyne/ 
m’. Recent results from Harvard Super-Schmidt 
hotographs confirm this*. The amall meteors are 
robably similar to snowflakes—the results of sub- 
«mation from a gaseous state. I '8 theory of 
ometary structure visualizes such inter- 
üngled with ‘ices’; near the sun the more volatile 
xe have evaporated, and ‘dustbell’ skeletons remain, 
beerved as naked-eye and fainter meteors when 
hey enter our atmosphere. 

These facta indicate the need for caution in applying 
he meteoritie analogy to the chemical ition 
£ hous cosmic matter, such as would collect 
n the bottom of the sea. 

In Table 1 the meteoritio abundances are oom- 
ared with terrestrial and other coamic abundances. 
he data would vary according to source; never- 
ielema, the sete chosen are quite characteristic. 
‘he increased abundance ratio nickel to iron in the 
‘aciflc core, as compared with the earth’s crust, is 
oticeable. Although the terrestrial abundances 
gree best with those of the deep-sea deposits, this 
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Sand Roh 
Pe i a 
tarmoa, rA 166, 308 (1950); Geockim. 
Vk, H 1. uh dae J idu Musei 
tacvastu, T., and Molis, O., Trans. Amer. Geophys. Union (tn the, 


press). 
)pfk, B. J., Proc. Hoy. Irish Acad., BAA, 165 (1961). 
males, A. A., and Wieman, J. D. H., Nature, 175, 464 (1955). 
sc ME Sei. Lidge, 15, 125 (1955); Irish Astro. 
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NATURE 


927 


Contribution of Residues containing Carbonyl 
to the Ultra-Violet Absorption of Lignins 
ABSORPTION spectra and colour reactions indicate 

the presence in lignins of p-hydroxyphenylketone 

groups (I; L represents the reat of the lignin mole- 

cule)! and 4-0-substituted cinnamaldehyde groupe (II)*. 

an) OH L—O 


(m 
OH,O L^ R OH,O ANE 
n 
9 
] lu 
buio 


R = H, or OOH, 

Both types of carbonyl-con residues have 

an absorption band near 850 my, but it has been 

found possible to distinguish such groups by their 

different rates of reduction with sodium borohydridé 
in dilute (0:01 N) sodium hydroxide. 

Table 1. HUEDUOTIONS with BoDIUM BOROHYDRIDE 
Solntions of the following molarity in 0 01.N sodium 
used. krg Afe 2x 107* M; &oetovanil 
B x 10 M ; 


RE syri 
ferullo aldehyde” 3 8: Rian payin ip ge pen we x 10> M. 
solution (20 e.) was mixed with 0 2 M sodium borohydr: 


godium 1 ac), and the reaction followed speetrophoto- 

metrically at suitable wave-lengths in a 1-cm. cell. Temperature 20° 

Bubstance . Half-reaction time (min.) 
3:4 1 
Veratric aldehyde 2 
iíso-Vanilltn 20 
Ferullo aldehyde b^ 
Vanilin 116 
Hydroxybenzaldehyde 139 
fyrthgaldatryde 158 
Acstovanillone 1,189 


Oerbonyl compounds which are phenolic and 
ionized in 0-01.N sodium hydroxide are reduced more 
slowly ; though in iso-vanillin, with the carbonyl m 
the meta position, this effect is least marked. 

With four ‘ngtive’ lignina, the effect of reduction 
with sodium borohydride is in each case a diminution 
eee ee RUE Two stages can 
be discerned in this stage concluded in 
about inue und a “dower lage ADE 
many hours (Fig. 1). Comparison of rates of reduction 
with those described in Table 1 makes it seem likely 


that the groupe seddced py the Tipit Page stage belong to 
the non-ionized category. 8:4-Di i - 
alae? pee tion band in the correct 


position (335 n on reduction 3 : 4-di- 
methboxyoinnamyl alooho! with abeorption bands at 
260 my and 290 my), and this is consistent with the 
ee ee 


dus vans oa chess easter anil Ne 4-di- 
methoxyceinnamaldehyde was in the 
case of aspen by & consideration of the effect of 
N sodium hydroxide. In this reagent, 3 : 4-dimethory- 
cinnamaldehyde is di with a half-reaction 
time of 55 min. at 20° to veratric aldehyde, which 
has absorption maxima at 277 my and 900 my, so 


lignin in the region of 840-350 my diminishes by 
40 per cent under the same conditions with & half- 
reaction time of 60 min. ‘These similarities of be- 
haviour in N sodium hydroxide suggest that n like 
process may be in both cases, and that 
gro of II in aspen lignin may undergo 

id rds aai Nace iode dé with 
ihe elimination of acetaldehyde. 
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Food Investigation 


The second stage in the reduction of the four ‘natrve’ 
lignina by. sodiuni borohydridé m 0:01 N sodium 
hydroxide consists of & very slow further diminution 
in absorption at 350 mu. In the case of aspen and 
horse chestnut lignine, the absorption in this region 
‘is eventually removed almost completely, and the 
wave-] of absorption and rates of reduction 
of the slowly reduced groups are both: consistent 
with their having structures of L If this is Bo, 
then the two lignins in question show great contrast 
in the relative amounta, measured in terms of 
extinction at 850 my, of types I and II. 
d chad an ede aoe Dy an examination of the 
ak Gee ot ee in acid and in 
alkaline solutions. Sod Pigs Labor at 850 mp 
only when ionized, 


groups of type II 
absorb at 350 mu at all pH'a. The obtained 
by this method are compared with the 
obtained by reduction with sodium borohydride 
Table 2. 


E gei a 


Change of Nw. with time 
2 at various wave- 


WwW 





^ 


W 


eo 


B Bülcn/3580ma) $ 


e 


0-085 


0 100 


Time (mbh) Wave-length (mp) 


Fig. 1. The d stage 1n the reduotion of ‘naitve’ with 
E Mtis b de in 0 01 N sodtum 
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It oen be seen that there is a reasonable 
Mice Hé leas. enous oF pronta. ad 
calculated by each method. 

While the conclusions reached must be regarded 
tentative, depending as they do entirely on spects 

measurements, yet ib seems that : 


. photometric 
duction with sodium borohydride, followed spect» 


photometrically, 
measuring cinnamaldehyde groupe In ‘native’ 
The diminution in absorption at 350 mu'is i 


offers a , convenient method 


index of.these groupe, since the exact extinction a 


wave-length of maximum’ ap ra will va 
depending on whether R = H, or 

This work forms of the programme of t 
tion of the Departme 
of Scientiflo and Industrial 

D. O; C. Suxra* 

Low Temperature Research Station, 
Downing Street, Cambridge. June 28. 
T Present address : Obamistry Department, University, Manches 


1 Goldechmid, O., J Amer. Chem. Soo, 78, 8780 (1983). 
1 Pow, J.O J. Amer Okem. Don) 73, 1678 (1981); "4, 2850 (195 
Adler, H., and Emer, L. , Acts Chem. , 8, B30 (1048) 


> Chlorophyll Spectra and Molecular 
. Structure 


DumrNa experiments on pigment orientation ' 
chloroplasts and grana, it was necessary to determ> 
the directions in which linearly polarized light 
preferably &beorbed in a pigment molecule. Th 


preference de to the directions of maximu 
transition pro of the electronic transition 


which give, rise to the different absorption bands i 


the spectra. By studying dichroiam ar 

polarization of fluorescence for chlorophyll a, : 

a basteriochlorophyll and the correspondir 

ppm these directions have been i» 
vestigated. / 

Dichroism. Pigmenta were oriented in lecith» 

' or ammonium oleate by proming between 

muoroeoope slide and a oover 

was measured with a barrier- 


Due aes eh px molecules + 
approximaté shape, such as tb 
porphin derivatives, it is in this way possible t 

between absorption in, or perpei 
dicular to, the plane of the molecule. For tk 
chlorophylls mentioned, it was concluded the 
absorption occurs in the plane of the porphi 
heads in the spectral region fram 750 to 400 mj 


Polariadtion of . In Fig. 1 th 
tion and tion spectra of bacteric 
chlorophyll and ophseophytin and in Fig 


2 those of chlorophyll a and phwophytin'a ar 
presented. The o tions show that th 
direction of the transition responsible for th 
band at 590 mp in bactericchlorophyll is sitr 
ated . to the transition directio 
at 780 mp. In bacteriophmophyti the band a 
MOL ae 535 my. 

The chlorophyll a spectrum shows a ban 
due to a second transition at 580 mu. A 
thia wave-length the abeorption due to th 
second transition overlaps the tail of the band 
due to transition I. This is shown in th 
fluorescence spectrum, which is to & goo 
approximation a mirror image of the absorptio 
bands of I. Taking this overlap into acoount, ; 
can be cdlculated that in chlorophyll a ala 
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FUT a cen In phsophytin a, 
ansition IT is shi to 525 my. 
The values of p in the Soret band of chlorophyll a 
dicate that, contrary to the views of Perrin! and 
app and Kuhn', here also there is overlapping 
edid i desi sere iius 
I, and one with & maximum at 
(Pg paral o In beóterigchlorophyll also, the 
is moet probably caused by ‘two transi- 
"o eate ura E nie 
30 mp paralel to 
Tue Oe ae d DIO ns ag E 
vectra of bacteriochlorophyll and bacteriophssophytin 
ee aps cies 
i E dos eg ce se 


in ( spectrum) and porphin 
round-field’ spectrum) on the basis of the molecular 
ebital theory. In Table 1 the values of orientation, 
vave-length (A) and maximum extinction coefficient 
t) measured and calculated are oompered for 
acteriophmophytin and tetrahydroporphin. 
The measurements do no$ give an absolute orienta- 
ion of transition I in the porphin plane. For various 


100 
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reasons the authors mentioned assumed transition I to 


vibrate to the elongation of the oon- 
_ jugated system. This suggestion was rted by 
the fact that transition II, to this 


vibrating 

elongation, is shifted but alightly when changing 
from bacteriophwophytin into iS pioppi a. |Chloro- 
phyll b showed a somewhat less pronounced polariza- 
tion spectrum, being closer to & ‘round-fleld’ spectrum 
than chlorophyll a. 

A fall account of these and related measurements 
will be published elsewhere. 


Biophysical Research Group, 
Utrecht-Delft. 


J. 0. GogpHEXEA 


1 Perrin, F., Ann. do Phys., 18, 160 (1020). 

s Stapp, B., and Kuhn, H., Hew. Ohkim. Acia, 35, 2400 (1925). 
‘loge IL 0., Rector, O. W., and Platt, J. B., J. Chem. 
, 1174 (1950). 

‘Platt, J. R., J. Chem. Phys., 18, 1168 (1950). 


Use of Acid-Base Indicator for Quantitative 
Paper Chromatography of Sugars 


small amounts of substance separated. In the case 
of sugars, the spote are generally located by guide 
strips, which are an additional source of inaccuracy. 
Giri! has recently shown that relatively large amounts 
of sugars can be separated by circular chromato- 
graphy. ‘The same author and Parihar’ attempted 
to recover the sugars by running the solvent off the 
iu qe ipai e A however, they 
did not achieve tative ion. 

In the meth described here, the sugars are 
separated by circular chromatography and are then 
shown up by an acid-base indicator. 
The latter does not destroy the 
sugars, which can then be out out, 
eluted from the paper and eetim- 
ated. 

The solution under test is applied 
to the centre of a Whatman No. 8 
paper (17 om. diameter); 0-2 ml. 








containing to 50 mgm. total 
sugars was found to be suitable. 
The paper is dried and a wick put 
through the centre. It is then de- 
veloped in the normal way, using & 
desiccator as the cabinet. The 
desiccator has a clock glass in place 
of the usual wire gauze, and resting 
on this is a Petri dish serving as 
solvent reservoir. More solvent is 
placed in the bottom of the deaio- 
cator to saturate the atmosphere. 
After developing, the paper is 
dried well and sprayed with an in- 
dicator solution of the following 
composition : 40 mgm. bromocresol 
urple and 100 mgm. borio acid 
Ived in 100 ml. methanol to 
MuR ties ede Secs nr 
solution is then added. 


chown up yellow against a blu 
background. The colour difference 
fades in a few minutes and the 





400 500 600 TOO 
"Wave-Iengih (ma) 
Fig. 2. Absorption and polarization spectrum of ohlorophyll « and pheophytin e 


400 E% 





, 600 


position of the is therefore 

700 marked i i with a pencil 
This is best done under ultra- 
violet light. 


930 
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Table 1. Doge Sorwnon, 18 Hx. In m Proraxor (6) : ETHYL The application of phosphorus-82 was accor 








): Warm (3) 


Amount applied Amount recovered Difference 
(mgm ) 
9 96 10 04 0 09 
9 88 9 95 0-07 





Table 2. AIIYTURE OF LACTOSE AND SUCROSE, 16 HR. OF 5-PROPANOL 
(6): ETHYL AcmTATB (1): WaTER (3) 











This spray was first proposed by Bradfield and 
Flood' for the detection of polyhydric alcohols (with 
which it was said to give a strong reaction) in the 
resence of sugars. Under the conditions described 
hen, it was found to show up sugars satisfactorily. 
A complex is probably formed between the sugar 
and the boric acid, giving rise to a stronger acid than 
boric alone. 

The rings containing the sugars are cut out. A 
short length of filter is attached to each ring 
ard dis ta, etre in din eis a ena SUR NIE 
water in a normal chromatography cabinet. The 
sugars are eluted by capillary flow into flasks 
placed at the bottom of the cabmet. They are then 
estimated by the complexometric method of Potterat 
and Eschmann*s. This is particularly suitable for the 
amounts seperated as ib gives good resulta over the 
range 2-40 mgm. of sugar. 

In order to check whether the indicator had any 
effect on the sugar, pure dextrose solution was 
chromatographed. The resulta are given in Table 1. 

The comp of resolution can be seen from 
results on & solution containing 10 per cent sucrose 
and 2-5 per cant lactose. This was chosen to simulate 
the sugars in milk chocolate (Table 9). 

Most sugars found in foods can be ted by 
one i run in n-propanol (6): ethyl acetate 
i) water (8). In order to separate dextroee and 

ctose, four sucoeegive runs in formic acid (1): 
n-butanol (5): water (4) were found necessary. The 
first run is carried out overnight. The paper is then 
dried, run again and, for this and the next runs, is 
dried aa soon as the solvent reaches the edge. Maltoge 
and lactose could not be separated. 

Thanks are due to Mr. G. H. Beere for his help 
and to Dr. A. A. Houghton, who directed this work. 

` K. J. GARDNER 
Research Laboratory, Mars, Ltd., 
Slough, Bucks. July 8. 
1 Giri, K. V., Nature, 172, 1104 (1954). 
^ Giri, K. V., and Parihar, D. B., Weture, 176, 304 (1085). 
* Bradfield and Xiood, Weture, 166, 264 (1950). 


* Potterat, M., and Hechmann, H., Mit. Lebengsdti, Hyg. Bern., 45, 
$12 (1964). 


* Potterat, AL, Iai. Choc. Rev., 10, 4 (1055). 


Inco tion of Phosphorus-32 Into 
the Malpighian Tubes during the Meta- 
morphosis of Culex piplens 

Malpighian tubes are organs with a secretory 
and & 
salt balance. Studies were made to determine whether, 
and how, they influence the phosphate-level of larves 
and pupe of Culex pipiens during metamorphosis. 


tory function with regard to water and. 


plished very simply by placing larvm in tap wat 
ini different concentrations of radioacti: 
phosphorus. Pups did not take up phosphorus fro 
the environment. In order to determine whether t] 
incorporation of phosphorus-82 into thé Malpighi: 
tubes varies during metamorphosis, the followin 
experiment was carried out. Early and late 4th inst: 
larvs were put into a solution of phosphorus-32 f 
24 hr. and removed to tap water. Twenty-for 
hours after the administration of the phosphorus, tl 
Malpighian tubes were isolated from the larve ap 
from pupe which had reached the pupal stage durir 
the time of application of phosphorus-82. Tl 
radioactivity was measured by means of a Geige 
Müller counter. The age of the animals used wt 
determined by the size of the leg and wing Anlage: 
The changes in the inoorporation of phosphorus-& 
ieee ee M Du M 
shown in Fig. l. A great accumulation of pho 
phorus-82 occurs in the cells of the Malpighian tube 
of 4th instar larvw near pupation and in the 
The amount then remains more or leas constant dum 
ing the rest of metamorphosis. The greatest part c 
the phosphorus-82 is inco ted in a&aoid-solubb 
substances (10 per cent trichloracetic acid or 2 pe 
cent perchloric acid) (Fig. 1). The small amount o 
residual phosphorus-32 occurs as ribonucleic acic 
lipoids and phosphoproteins, as-can be conclude 
from digestion with clease and from extraction 


Tha phcenharus da Dostised du quads honk Ts 
in diameter. . These granules are abeent from th 


Malpighian tubes of young 4th instar larve 
They make their ce for the first time i» 
larvæ i on, and then persist into th 
imagos (Fig. 2). show a strong affinity for basi 


dyes and are soluble in 5 per cent trichloracetio aoi 
or 2 per cent perchloric acid. Toluidine-blue is boun: 
in the metachromatic form which is, furthermore, no: 
resistant to an alcohol treatment. The real nature 
of the phosphates is not yet clear. Posmbly they ar 
polyphosphates, which occur in many lower organisms 
and which could also be demonstrated m som: 
insects’. These phosphate-containing granules ar 


` 
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£ blowflies, which were analysed in detail by Water- 
ouse? 

The ph 82 reaches the Malpighian tubes 
y way of the blood. This can be concluded from 
xperimenta on animals in which the gut has ceased 
o show radioactivity. In spite of this absence of 
adioaobivity in the gut, accumulation of phosphorus- 
2 occurs in the Malpighian cells; hence the phos- 
horus-32 could not have originated from the gut 
ontent, but must have been taken up from the 


ae with the granules in the Malpighian tubes 
b 


AMOUNTS OF PHO&PHORUP-32 (48 A PERCENTAGE) WHICH 
XITRAIOTED FROM HYXTIER ANIMALS (Cwles pipiens) BY 
VARIOUS SOLYENTS 

in a solution eantauning phosphoros-82 for 24 hr. 
p water for 24 hr. before the extractions were made 





The amount of acid-soluble horus-32 in the 
nimals increases during metamorphosis (Table 1). 
"hia is in accordance with the quantitative determina- 
ion of phosphate‘. We have shown (unpublished 
rperimenta) Ghat i organa from the histolymed 
rgans (especially the gut) in which the synthesis 
f phoephorus-conteining compounds rapidly declined 
nd the breakdown of these substances was socel- 
rated. Ib seems that this increased level of inorganio 
shosphates in the blood is partially compensated for 
ry the Malpighian tubes, which take up and store 
he phosphate. The conclusion is justified that the 
falpighian tubes are active in the regulation of 
ihosphate belance in the animal, and take part in 
he proceases of histolysis and histogeneeis. 

Hans Sron 
fax Planck Institut fir Meeresbiologie, 
Abt. Hámmerling, 
Wilhelmeha ven. 
` Many GRELL, O.S.B.* 


College of St. Benedict, 
Bt. Joseph, Minneeota. 
i June 2. 


* Work d at the Max Planck Wiheimahe: 

M EIU cue D 
Biloh, H., £. Natwrforsoh., Bb, 36 (1958). 

Miemierko, 8., and Niemiorko, W., Nabwre, 100, 268 (1050). 
Waterhouse, D., dunt J. Seient. Res., B, 8, 08 (1960). 

Levenbock, L, J. Celi Comp. Physiol., 41, 313 (1958). 
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Synthesis of (L) a-2,4- Dinitrophenylhistidine 


Tra reaction of histidine with 1:2: 4ftuoro- 
dinitrobenzene (FDNB) could yield a di-substituted 
dinitrophenylhistidine has been prepared m pure 
form’, and although the isolation of a mono- 
dinitrophenylhistidine has been claimed}, neither 
physical constants nor proof of structure were grven. 
Later workers have not been able to prepare either of 
the mono-substituted compounds in form‘)’. 
Efforte to synthesize «-dinitrophenylhistidine were 
recently reported to have resulted in mixtures con- 
taining equal amounts of mnidazole dinitrophenyl- 
histidme and a-dinitrophenylhistidine*. 

The present synthesis of a-dinitrophenylhistidine 
was conceived as a result of chromatographic analysis 
(Fig. 1) of the producte formed in the reaction 
between histidine and 1: 2: 4-fluorodinitrobenzene 
when the ratio of reagent to amino-acid was varied 
within wide limits. Examination of the chromato- 

suggested that, with 0:5 mole of the fluoro- 

initrobenzene and 1:0 mole of histidine, only a 
mano-subebituted compound was formed. With 
larger amounts of reagent this was transformed to 
the di-substituted compound; the transformation 
was complete when more than two moles of the reagent 
were present. THe spot obtained with the lower 
concentration of fluorodinitrobenzene was ninhydrin- 
negative and reacted positive to the Pauly 
diazo test. This mdica that the product was 
a-dinitrophenylhistidme, and suggested reaction con- 
ditions for its preparation. j 

Pure a-dinitrophenylhistidine was prepared as 
follows: 1-917 gm. (0-01 mole) of r-histidine mono- 
hydrochloride and 8:4 gm. of sodium bicarbonate 
were dissolved in 200 ml. of water, and 0-453 gm. 
(0.0025 mole) of. 1:23:4-fÜluorodinitrobenzene in 
$5 ml. of ethanol was added with stirring. After 
1 hr. at room temperature, the volume was reduced 
tn vacuo to 50 ml., the pH adjusted to 6-5 by 





1. Ohromatogram of the products resulting from the 
a aoia d erre i elena ed 
amounts of 1:2: : 


ture with the following : 8 : 4-fruorodinitrobenrene : 
(1) 0-6 mole; (2) 1-0 mole; (3) 1 E (4) 2-0 mole; (5) 2:5 
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cautions addition of concentrated hydrochloric acid 
and the solution chilled to 5-10? C. The precipitate 
was removed by filtration and rearystellized from a 
minimum volume of dilute alcohol in water. The 
shiny yellow crystals obtamed after 18 hr. in the 
cold were collected and dried $n vaouo at 60° C. 


Yield: 0 15 gm. 
Melüng point (unoarr.): 278—£80* O, (dscomp.). 
Speeifts rotation: [a] — 100-9* (0 154 per cent, 4 N hydrochlorie 
acid). 
: found, O, 44 04; 8-406: N, 21-50 $; calouleted 
bgt OUR. Oak 80; H, $48; N, KLT per ceni. 


The compound is ninhydrin-negative, indicating 
substitution of the a-amino group. The Pauly teet* 
for the unsubstituted imidazole ring is strongly 
positive and, mole for mole, is of approxi the 
same intensity as given by histidine (Fig. 2). The 
absorption maximum for a-dinitrophenylhistidine in 
92 per cent acetic acid is at 849-0 mp, while that for 
the disubstituted compound is at 852-0 mj. The 
material gives a single spot on paper ohromato- 
pans with Ry = 0:32 (in water-saturated 

ol) and 0-43 (in butanol/formic acid/water ; 
75 : 15 : 10). 





OPTICAL DENSITY 





Jt 
8 te 5 20 a4 26 I: Ll 


CONCENTRATION (mM X 10°) 


P 2 aes A test for histidine and neo 





We are indebted to Mr. J. A. Baignee for the 
carbon and hydrogen determinations. 


L. K. RAMACHANDRAN * 
W. B. MoConman. 


National Research Counoil of Canada, 
Prairie Regional Laboratory, 
Saskatoon, 
Saskatchewan. 


* National Research Council of Canada Postdoctorate Fellow, 


+ ADdatalden physiol. Chen., 05, 318 
1 H., and Bl „P. X. , 66, 
(1010) ; Abs., Lee (1010) 


* Rio, H. M., and Sowden, F. J., Cen. J. Ohem., 30, 575 (1052). 

* Rao, K. EB., and Sober, H. A., J. Amer. Chem. Soc., 76, 1818 (1064). 
‘Sanger, F., Biochem. J., 99, 507 (1045). 

* MargoHash, H., Nature, 178, 293 (1955). 

* MacPherson, H. T. Bioohem. J., 40, 470 (1040). 
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Influence of Cortisone on Connective Tissi 

—Epithelial Relations In Wound Healin; 

Hair Regeneration and the Pathogenesis + 
Experimental Skin Cancers 

Most investigators agree that cortisone retards tJ» 
development and diminishes the ultimate incidens 
of experimentally induced akin cancers?. Boutw 
and Rusch" reported the induction of papilloma+ 
but not of carcinomata to be diminished by cortison 
Piocagli e£ al. claimed to have increased inductic 
of tumours with methyleholanthrene by cortison 
These differences in opinion may perhaps be attribu 
able to variations in dosage, route and time : 
administration of cortisone relative to the applicatic 
of carcinogens. This seems likely, since Baker‘, am 
we too, have shown that cortisone suppreeses ha 
growth, while Andreasen and Engelbreth-Holn 
demonstrated that tumour incidence depends on tt 
phase of the hair-cycle at the time of application « 
the carcinogen. 

We have studied the effecta of cortisone on th 
histogeneeis of wound healing in rabbits and on ha 
regeneration after plucking, and the pethogenes 
of tumours in mice treated with methylcholanthren- 
special attention being devoted to epithelial — oon 
nective tissue relations. We have found, inter alic 
that oortisone affects wound i in rabbit 
primarily by depreasing the activity of connectiv 
tisuo. Whereas, both in rabbits and in mice, cortison 
produces marked thinning of both dermis am 
epidermis, wounding in rabbits and plucking o 
hair and painting with methylcholanthrene in mic 
induce marked localized epithelial hyperplasia ans 
regeneration even though connective tissue response 
are still suppressed. However, epithelial ‘invasions 
of the new connective tissue (ultimately forme 
despite the action of cortisone) and ‘peeudo-peg 
formation, described by us as a constant reactios 
in healing wounds’, are by cortisone. 

Local application of cortisone in mice, to an are 
previously depilated by pluoking, completely inhibit 
hair regeneration in the treated area. This seams t 
be due to suppression of invasion of dermis by 
new epidermal Anlagen as well as to the &pparem 
Inability of ocortisone-su connective tissus 
to form new hair pep despite the presenc 
of normal epidermal hyperplasia in the pluckec 
areas. 

Oartisone injections fail to suppres epithelia 
thickening and keratinization localized to the aree 

i with methylcholanthrene in mice. However, 

atrophy and loss of subcutaneous fat aro marked 
in mice receiving cortisone injectiona, and invasion 
of dermis by healing epidermal spurs is distinctly 
Macroecopically, hair regeneration and 
the incidence of papillomate and carcinomas are 
significantly depreesed, although on microscopic 
examination we found that malignant change occurs 
within the epidermis of oortisone-treated mice. 
Consequently, numerous carcinomata ín situ, oom. 
parable with  Bowen's disease in man, were 
encountered microscopically in  ocortisone-treated 
mice, even when neoplasms were not detectable 
macroscopically. This accounts for the discrep- 
ancy between the macro- and mi ically 
determined incidence of tumours, and for the 
apparent delay, but not suppression, of oarcinogeneeia 
by cortisone. 

Thus, in two separate and alightly differently 

designed experimenta, papillomas occurred in seven- 
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an of ei control methyleholanthrene-painted 
ice, in only seven of the seventeen in the 
»ethyloholanthrene plus cortisone group; the numbers 
' papillomas averaged 6:5 per mouse in the former, 
si doen ee Further- 
detectable carcinomas oocurred 
dex cf aitean ponire and in Gnly leve. of 
‘venteen cortisone-treated mice. In one experiment, 
w| ten controls examined microscopically showed 
alignant tumours (as Vd pct ec ime urn 
«n macroscopically), while in the cortisone 
aly three mice showed macroscopically observable 
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Thus, cortisone does nob eliminate the epidermal 
evoked by wounding, hair plucking or by 
‘eatment with methyleholanthrene. However, the 
»ppreesion by cortisone of the usual connective-tissue 
sponses to these stimuli influences the histogenosis 
K wound healing, hair regeneration and tumour 
evelopment. Although the incidence of papillomas, 
nd the subsequent neoplasia in such benign tumours, 
; diminished by cortisone, neoplasia within the 
pidermis iteelf is not eliminated. Thus, the patho- 
easels end biology cf these malignant tamours are 
istinotly altered. 
Our histochemical findings, combined with in- 
ormation from the literature, Indicate that cortisone 
sema to induce its effects by acting on the ribose 
iuoleie acid and/or mucopolysaccharide metabolism 
f the dermis, thereby indirectly influencing epidermal 
esponses to various stimuli. 
These i show, in yet another way, the 
robable role of the dermis and of disturbed dermal 
pidermal relations in the pethogenesis of skin 
amours, and suggest a new ap ee 
ion of the influence of steroid hormones on carcino- 
penegis. 
The expenses incurred during this study were 
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Influence of Osmotic Pressure on the Poly- 
amine Requirement of Neisseria perflava 
and Pasteurella tularensis for Growth 
in Defined Media 


Ta discovery by Herbst and Snell! that putrescine 
or related di- and poly-amines constitute an essential 
growth requirement for Haemophilus parainfiumeas 
assigned for the first time a biological function. to 
these substances, known to be of wide occurrence in 
Nature’. Afterwards, putrescine was recognized as 
an indispenseble growth factor for Neisseria perflava* 
and a stimulatory agént for? Pasteurella tularensts'. 
The aim of the present communication is to describe 
an interrelationship observed between the tonicity 
of the medium and the polyamine requirement. This 
observation seactá- to. (heo Totis on the coduhandtm 


of the growth-promoting action of these com de. 
Nemes, Pelczar and  Doetsch* reparial “that 


ABE sal ee ee  rd 
ium composed of a vitamin-free acid-hydrolysate 
of casein, salts and biotin. Later, Martin, Pelczar 
and Hansen’ found an additional demand of the 
organism for either putrescine or some other related 
polyamine, on replacing casein hydrolysate in the 
above medium by a mixture of eighteen amino-acids. 
These results have been fully confirmed by us with 
two strains of N. perflaea. The ability of the micro- 


lyamine not removable by the treatment employed 
or the preparation of the vitemin-free produot. 
However, this was scarcely compatible with the 
finding that a tryptic digest of casein did not sustain 
growth unless supplemented with microgram quant- 
ities of either or spermine. A similar result 
was obtained with a 'galt-free' casein hydrolysate 

by digestion with uric acid followed 
neutralization with barium hydroxide. 

As the commercial hydrolysate was known to 
contain about 40 per cent sodium chloride, a possible 
effect of the latter substance was In fact, 
an ashed sample of ‘Casamino-acids’ was found to 
retain all the activity of the original preparation. 
Moreover, addition of graded amounts of oe 


response was, however, 
somewhat inferior to that obtained with 
amounts of putrescine. Sodium chloride could be 
successfully replaced not only by other salta of the 
ee ee ee ) but also by cer- 
tain non-electrolytes (glucose, sucrose) (see Table 1). 
The optimal range of activity corresponded roughly 
to salt concentrations isotonic with 0.1 M -0-15 M 
sodium chloride. With non-electrolytes the onset of 
growth was usually delayed, but the final yield 
was nearly as good as with sodium chloride. Maximal 
growth with glucose or sucrose was achieved at 
concentrations close to 0-1 M. 

In the light of the above resulta, it appeared 
interesting to see whether & similar interdependence 
between the tonicity of the medium and the poly- 
amine requirement can be demonstrated with strains 
of P. tularensis which, as previously shown, require 
both sodium and spermine for *. With 
strain 176, it was found that sodium ahloride and 
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ine could be substituted for each other to a 
large extent, though maximal rate of proliferation 
was obtained only when both factors acted in com- 
bination (Table 1). Here, too, the -enhancing 
effect of sodium chloride could be duplicated by other 
salta as well as by non-electrolytee. 

In the course of this work, it was observed that 
washmg P. tularensis cells with distilled water 
instead of the usual saline resulted in a decrease of 
their viability as shown by prolongation of the lag 
phase or even by complete suppreasion of multiplica- 
tion. This deterioration could be prevented by 
adding some micrograms of spermine to the distilled 
water used for washing. Thus, in this respect again, 
sodium chloride and spermine proved to be inter- 

le. 

The results presented so far seem to justify the 

conclusion that both the osmotic agents and 
the polyamines control, each independently and by a 
different mechanism, some definite cell function 
eeeential for growth. It appears likely that this vital 
funotion may be related to permeability of the cell 
membrane; no conclusion as to the exact mechanism 
involved is yet poemble. 

J. Maarn 


+ of Biochemistry, > 
- The Hebrew University- 
Hadassah Medical School, 
Jerusalem. June 28. . 
1 Herbst, H. J., and Snell, H. H., J. Biol. Chem., 181, 47 (1949). 
t Guggenheim, ML, “Dio biogenen Amine” (ard edit., Basel, 1940). 
"Martin, 3. IE, Ln Jui, M J., and Hansen, P. A., Science, 118, 


1 Mager, J., Traub, A., and Grossowioz, N., Natwre, 174, 747 (1054). 

* Nemes, J. Lu Polesar, jun., M. J., and Doetach, B. N., J. Infant. 
Diseases, 8B, 156 (1901). 

* Traub, A., Mager, J., and Grossowles, N. J., Bacteriol. [70, 60 (1055)]. 


Systematic Position of the Euphausiacea 


Ersmwnununna in this wue of Nature (see p. 911) I 
have mentioned that, altho the idea originated 
with Kemp, Gurney, was first to place the 
Euphausiacea in the order Decapoda, which he 
divided into two suborders, Euphsusiacea and 
Eudecapoda. Gurney never intended to include the 

hausiacea in his Ray Society monograph, “Larvae 
ri eise! Crustacea” (1942)—Huphausid literature 
is omitted from the earlier compenion volume, 
“Bibliography of the Larve of Decapod Crustacea” 
(1939)—but a chance remark of mine prompted him 
to do so when his manuscript was almost, or quite, 
finished. ‘This resulted in some inconsistency of 
treatment of the Euphausiacea, partly because he 
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sometimes omitted to alter ‘Decapoda’ to "Eudec 
poda’ where necessary, partly because he had alree 
mentioned the Huphsumacea (as an independe 
order) here and there, in the same way as he mentio 
the Stomatopoda, for example. He did not expla 
why he altered the classification ; Kemp’s idea w 
quite new to him and he doubtless misunderst« 
what I said. That he had not considered the matt 
carefully is proved by the letter which he sent me 
1949 after we had again discussed the syatemat 
position of the Euphausiacea (see p. 011 for b» 
suggested solution, which hak much in ita favou» 
Incidentally, Nakazawa’s claim, referred to I 
Gurney’, that an economically important Japane 
species of Sergestes has a free nauphus larva 1s soune 
Recently I had the relevant passage translated! 
Nakazawa collected sixty eggs on August 6, from tl 
fishing grounds, and from these he obtained the thr 
n&upliar stages which he figured; eighteen of tl 
third-stage nauplii metamorphosed to the 
protoroea, which is an undoubted Sergestid larva. 
All oeroinologiste would, I think, agree that tt 
general classification of the Deca is in urge: 
need of revision. According to Gurney (ref. 1, p. 11 
“the four main difficulties in framing a satiafactor 
system for the Decapoda are: (i) relation of th 
Euphausiacea to the Decapoda; (1i) relation of th 
Penaeidea to the Caridea; (iii) position of tk 
Stenopides and of the Thalassinidee ; (iv) relation c 
the Dromiacea to the Brachyura”; and there ar 
others. Oh embryological grounds, Gurney altered th 
position not only rein RE but also of Sten 
opidee, Thalassinidea and Dromiacea. Moreover, h 
maintains that the Thalassinidea is not homogeneoo 
but comprises a homarine and an anomuran groug 
It would be interesting to follow this up with referenc 
to adult morphology, to see whether or not Gurney’ 
views can be substantiated. In a forthcoming pape 
I hope to discuss more fully the systematic positio 
of the Huphsusiacea ; as I algo intend to conside 
the relationships of the Dromiacea and of the Gymno 
pleure, and perhaps of other groups as well, it ma 
be some time before the work is finished. Meantim 
I would welcome any suggestions or comments tha 


may occur to other gpecialiste. T 
IainzgLLA GORDOM 


VoL 176 


_ British Museum (Natural History), 


Cromwell Road, London, 8.W.7. 
1 Discovery Reports, 86, 4 (1040); Ray Soolety Monograph, 1942, St 
footnote, 


Chalnia, a New Genus of the Actinomycetale: 


An actinomycete isolated fram soil in Poom 
showed on examination characters representing aa 
undescribed genus. The species was saprophytic 
aerobic and mesophilic, growmg readily on variou 
nutrient agar media employed. The colonies or 
glucose—peptone agar are faint cream-yellow in earl; 
stages, with well-developed ftne non-septate myoelium 
0:4—0-8u. in diameter and ing in a monopodia 
type. The hyphe developing in a radiating manne: 
grow into the substrate, giving a lichenoid appear 
ance. There is no true aerial mycelium formed 
ida growth at later period appears compact anc 

i The unseptate myoelium never fragmenta int 
bacillary or coccoid forms and is Gram-positive anc 


non-acid fast. 
The chief distinguishi character of the genus ii 


distinguishing 
the formation of spherical sclerotic granules m larg: 
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Wig. 1. 


Bolerotio grangles in O. enisblotics, x 500 


ygregate masses from the mycelium (Fig. 1). In 
eir formation, closely septate hyphs thickened up 
: 1-5u, incurl and become compacted to form hard 
lerotic granules ranging from 16 to "54 in 
ameter. There 1s an enveloping layer of mycelium, 
' in some caseg several small granules become 
closed in a common mycelial sheath. In old colonies, 
ao granules become readily separated from the 
agetative mycelium and on transferring to freah 
«dia germinate and develop into new colonies. 

Comparative studies indicated that the occurrence 
f a branching non-septate mycelium without true 
arial mycelial formation shows affinity with Micro- 
sonospora Orskov, but lacks the charaoteristio single 
sores produced in the latter genus. The type of 
slerotic granules resemble in a general way those 
resent in Actinomyces bovis Harz. and A. isreaeli 

Kruse) Lachner-Sandoval, which incite actinomycoses 

i higher animals". The granules in the Actinomyces 
pecies mentioned above are structurally different, 
rith radiating ‘clubs’. Further, the genus Actinomyces 
[arz (sensu Wakeman and Henrici) has a vegeta- 
ivo mycelium fragmentmg into bacdlary or coccoid 
arms, and is mamly anaerobic to mucroaerophilic. 
n contrast, the species under study has & true 
iyoelium as in Streptomyocetaceae and is aerobic 
nd mesophilic, These characters indicate that the 
pecies under study representa an undescribed genus, 
or which the name’ Ühaénia is proposed, in honour 
f Prof. E. B. Chain, of the Istituto Superiore Sanita, 
tome. 

Ohasnia Thirumalachar gen. nov.: myoelrum well 
eveloped, fine, non-septate wing into substrate, 
ot forming true aerial mye ko non- -fragmentmg, 
ir&m-poeitivo, non-acid fast, de- 
eloping sclerotic oe com- 
oeed.of incurled hyphal cella, single 
r in aggregates, enveloped in 
yphal sheath at first and later 
ecoming free. Conidial form un- 
nown. Type species: Chatnia 
misbiotica Thirum., isolated fram 
oil, Poona, Indis. 

Studiea on antibiotic activity 
lave indicated that C. antibtotica 
»roduoes a very powerful antifungal 
ubstance both on agar plates and 
n agitated submerged cultures in 
hake flasks. While the nature of 
he substance is under test, the 
eneral antibiotic spectra indicated 
in agar streak testa is given in 
‘able 1. A fragment of mycelium 
f C. antibiotioa 2 mm. in diameter 
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Table 1 

Name of organum tested Diam of xone of Inhibition 
Grymiococous neoformans ^ 70 mm. 
Moro M 50 mm 
Toroeporum euiowimi 50 mm. 
cache ayes Sp 60 mm. 
OCurvularia 60 mm. 
Pemalhum 50 mm. 
phaseoli 45 mm. 
Da subtilus Bnrm 
107000068. YAT. aureus mm. 
et Nu 


was inoculated on glucose peptone agar for five 
days in Petri dishes (10 cm. diam. with 20 o.o. of 
medium), incubated at 24°C. and tested for anti- 
fungal or antibacterial activity. 

Detailéd accounts of the description of the species 
‘and genus, biochemical and antibiotic activities will 
be published separately. 

M. J. TRHIRUMALACHAR 
Mycology Section, 
Hindustan Antibiotics, 
Pimpn, Poona, India. 
1 Wakeman, 8. A., and Honrid, A T., J. Baot., 48, 837 (1043). 


? Waksman, B. A, ‘The Ach , Ana. Orypt & Phytopatà , 8, 
230 (Chronica Botanica, 1 


Spore Formation in the Genus Strepto- 
myces 


Iw the course of a study of the Streptomycetes 
present in New Zealand soils, the electron microscope 
revealed certain details of spore formation which may 
be of interest. 

Micrographs of a number of named cultures as well 
as of freshly isolated material give support to the 
views expressed so far back as 1898 by Lachner- 
Sandoval’. 

Spore formation takes place within the hyphal 
wall. The contents divide into fragmenta which are 
separated by less dense partitions, having the appear- 
anoo of septa. The fragmenta are somewhat irregular 
in size and divisions appear to occur simultaneously 
along the hypha. 

Tho spores remain in chains, held together by the 
aheath-like hyphal wall. As the spores mature, the 
nature of the sheath appears to undergo change. In 
some strains it persists, the spores being liberated 
by means of a longitudinal split, and the old wall is 
Been as a mbbon-like sheath. The sheath may have 
cross markings that show clearly the itions of the 
spores it formerly enveloped (Fig. 2). other strame 
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the sheath disin tes readily and amall fragments 
only remain to indicate ita presance. 

Micrographs of the sheath show a definite structure. 
Narrow pointed plates lie side by side in groups at 


various angles, the whole presenting & more or leas . 


‘regular pattern as if crystalline (Fig. 1). 
Sigtenoe of the sheath seems to be 
the degree of marking. The moet petterned 
eheaths obeerved were thoee which broke up readily, 
&pparently fragmenting parallel to the long &xee of 
the narrow plates. 

Using the technique of Erikson’, the sheath did 
‘not stain with sudan IV. 

Attached to the sheath and sometimes enfolded by 
it, emall dense spherical bodies were frequently 
obeerved. These inclusions varied in size from O'l 
to 0-24. The nature and function of these bodies are 
not known (Fig. 1). Electron micrographs of Nocardia 
rubar’ show granules which may be similar. 

The presence of spiny processes on the spores of 
certain straing was by Flaig & al.4, and 
several isolates from New Zealand soils hava been 
noted to produce spores with piny outgrowths. 
Micrographs show that spores with spines are pro- 
duced within the hyphal wall in the normal manner, 
and are liberated by a longitudinal splitting of the 
sheath. The sheath shows clearly markings and 
indentations caused by the spines. In some cases the 
spines were observed to penetrate the hyphal wall 
and occasionally were broken off when the spores 
were released. 

As no previous record has been seen, it is of interoet 
to note that a culture of S. fiaveolus NRRL. B.1934 
showed spiny paar The spinee on the spores of 
S. flaveolus are long and thin (li x 0-044) tapering 
only slightly towards the tip. They are very fragile 
and easily broken off (Fig. 3). 

I am indebted to Mr. K. I. Williamson and Mr. W. 
Bertaud of the Dominion Physical Laboratary for 
the electron micrographs. 


The per- 


T. R. VngxXoN 
Plant Diseases Division, 
Department of Scientific and Industrial Research, 
Auckland, New Zealand. 
July 6. 


1 Lachner V., “Ueber Btrahlenpilse” (B 1808). 
uote in BE ini AE E x 

* Hrikon, D., J. Gen. Misro., 1, 39 (1947). 

‘Jones, K L, Ana, N.Y. doad. Sei., 00, 124 (1954). 

^ Fhig ot al., Piont and Sod, 4, 118 (1952). 


Isolation of Microsporum gypseum and of 
Keratinomyces ajelloi from ralian Soil 


' Brxrv-asrx samples of soil collected from various 
parta of New South Wales were examined for the 

of keratinophilie fungi. Following the 
technique of Vanbreuseghem!, Petri dishes half-filled 
with moistened soil were baited with autoclaved, 
human hair. At varying intervals, ranging from 
three to seven weeks, some hairs were found to be 
overgrown by fungi; these were examined micro- 
scopically and transferred to Sabouraud’s agar coon- 
taining ‘Actidione’ (cycloheximide), penicillm ‘and 
streptomycin‘. 

Microsporum gypseum waa isolated in pure culture 
from five samples of soil and Keratinomyces ajelloi 
from eight samples. So far as we know, this is the 
first oocasion on which these fungi have been isolated 
from Australian soil. Other fungi are being en- 
countered in the course of this work, which is sup- 
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ported by a grant from the National Health » 
Medical Research Council of Australia and wh 
will be reported in full later. 


VoL. 17€ 


D. FaEY 
Institute of Medical Research, 
Royal North Shore Hospital, 
Sydney, New South Wales. June 14. 


1 Vanbreuseghem, R., Ame. Soc, Belge Méd. Trop., $8, 173 (1088, 
1 Ajello, L., J. Inecat. Dormat., SL, 157 (1053). 


Selection of Aphid Species by Different 
Kinds of Insect Traps 


Mouwnuxn yellow trays are a simple and che 
method of trapping aphids, and are being wide 
used for the study of aphid flight and behavior 
These traps, however, have never bean standardis- 
with respect to their differential catch of vario 


Ps listed we 
te viviparous females except for the male Rhopal 


Table 1. HaTIO oF CATOHES IN YELLOW TRAYS TO THOSE BY SUOTIC 


g 
A 


Efendedoe 
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OOOOH Hmm ae a aa boo ma ra e a 0 o E bo p ix 
chdbddPadkader mb A cf hé 


From theee figures it is evident that some specie 
may be selected as much as thirty times as strongh 
as others by yellow trays than by suction trape 
The host plants of ies I-11, 18 and 14 and 2 
are diootyledons, of 12 and 15-23 are 
or sedges. v ee Au Mme EE epocie 
belong to several di nb taxonomic groups, anc 
the yellow trays select against them in favour of mos 
of the common. species feeding on dicotyledons. 

Statistical analysis of these trap catches from hou 
to hour shows that the preeence of sunshine increasa 
the yellow-tray catch relative to the suction trap 
these findings are to be published in greater deta 


elsewhere. 
V. F. Hasror 
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SCIENTIFIC BOOKS AND PAPERS 


"HE paper entitled "The Tower of Babel: the 
Language Barrier in Science” which Mr. B. O. 
kery preeented before tho Library Association at 
annual conference at Southport on September 23 
als with some aspecta of the communication of 
rwledge and ideas with which the scientist is 
ticularly concerned. Mr. Vickery discussed more 
ticularly the difficulties which language differences 
«ato in communication between scientists ; and his 
servations on the question of translations, made 
«m the point of view of one who is librarian‘ in the 
ers Research Laboratories of Imperial Chemical 
justries, Ltd., deserve the attention of tho research 
«ker and technologist quite as much as that of the 
«arian. Moreover, some comments on the multi- 
oity of scientific and technical periodicals have 
iturbing implications for the scientist and tech- 
Mogist as well as for the librarian. 
-Mr. Vickery approaches the whole subject with the 
m purpose of attempting to remedy the inade- 
acios of modern methods of communication by the 
dnted word, and not the least merit of an admirable 
ævoy is that he sete his problem in the context of 
Nucid historical survey, which incidentally disposes 
any claim for French as the major medium of 
somunication at any time in the scientific world. 
ə starts, however, by referring to a protest made 
* Dr. Ancel Keys some five years: ago in Sotence on 
e appearance of a periodical, the Acta Physiologica 
Xontca, written entirely m Polish. This represented 
break with the pre-war practice of the Central 
ropean countries of providing summaries in 
arman, French or English when the text of the 
«pers appeared in a minor language. The protest 
vinted out that in modern times the overwhelming 
ajority of scientific work is published in English, 
ranch and German, with an increasmg proportion 
Russian, and to & lesser extent in Italian and 
vanish. This protest brought a reply that to require 
anority linguistic groupe to publish in languages 
ther than their own would be to handicap whole 
ations of scientists, and ib was argued that the real 
ifflculty was that all countries are publishing in so 
any varied languages. Dr. J. E. Holmstrom has 
timated that about fifty per cent of the world’s 
lientifle papers are written in English, about fifteen 
ar cent each in French and in German, perhaps ten 
ar cent in Russian, while the remaining ten per cent are 
ablished ın other languages, including two to three 
sr cent in Spanish. That estimate alone sufficiently 
lustrates the unrealistic character of the reply to 
T. Keys's protest, nor is that comment substantially 
fected if Mr. Vickery is correct in his assumption 
ist the situation is likely to geb worse. The fro- 
ortion of scientific periodicals published in Russian 
as probably doubled in the past twenty years, and 
may well be true that the mportance of Rusian 
id Japanese and possibly Spanish will continue to 
crease and that of French and German to decreese. 
; doeg not, however, seam reasonable to anticipate, 


'nationalimm still more effectively. 


on the moet chauvinistio forecast, that the contri- 
butions of each linguistic group will in the foresee- 
able future be proportionate to ita size. Chinese 
may come to assume major importance ; but there is 
little evidence as yet of any vernacular language 

ing in India or Pakistan capable of overcoming 
the practical difficulties involved in replacing Englısh 
as a lingua franca of scientific communication. 

Such a forecast, indeed, implies a political climate 
most unfavourable to continued scientific advance, 
and happily in sharp contrast with that manifested 
at the recent international conference at Geneva on 
the peaceful uses of nuclear energy. There was little 
support for such peasimiam in the atmosphere of that 
conference, and such forecasts entirely overlook two 
important restraining factors, one primarily psycho- 
logical and the other financial. If nationaliam prevails 
to the extent implied m Mr. Vickery’s prediction, we 
aré more likely to re-enter the dark ages than to 
approach one of free communication of ideas and 
unrestricted acientifio and technical advance. 

The psychological factor is indicated in the valid 
comment, made in replying to Dr. Keys's protest, 
that ib is. much more difficult to write & paper 
accurately in a foreign language than it is to translate 
a paper from a foreign language. That is true; but 
it equally follows that a paper 1s likely to be more 
accurate if the writing into a foreign language is done 
by the author himself or in association with the 
translator, than when done by some translator not 
in direct touch with the author. If our primary 
concern is for accuracy, we can scarcely escapo 
association of the author with the task of translation., 

The real factor, however, as is well realized, for 
example in the Scandinavian countries, is that a 
nation using what may be termed from a world point 
of view a minority language cannot escape bilingual- 
iam if ib desires to attain high standards of culture 
and scholarship. Ib cannot afford to cub itself off 
from direct access to the world's literature or from 
discussion with professional men in other countries 
of new advances in science, in technology, in art and 
sociology, which limiting itself to ite own language 
would involve. The choice of which major language 
to use may be difficult, and Mr. Vickery may be quite 
right in predicting that the Asian peoples may adopt 
Chmege and possibly some other indigenous language 
as & lingua franca throughout that area. But that 
the scientist in Java, in India, in Japan, in Nigeria 
or elsewhere can keep himself abreast of scientific 
advance in the world by relying solely on a knowledge 
of his own vernacular, and that he will not acquire a 
working knowledge of at least one major soientiflo 
language, is inconceivable. It ignores, in fact, the 
scientist's own desire to publish his work where it 
will be known and read by his scientific colleagues 
whatever their race. - 

The financial factor is likely to restrain excessive 
Even in Great 
Britain, major scientific societies such as the Chemical 
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Society with a membership of several thousand find 
great difficulty in meeting the mounting costa of 
publication. Nationaliam could indeed induce 
Governments to bear a large proportion of the costa 
of publication if national prestige is involved. But 
in countries where the demands on Government 
are likely to be greatest if publication of new soientiflo 
and technical periodicals in a minority language is to 
be possible, economic resources are already stretched 
and limited, and there are likely to be strict limits 
to the support which the Governments oan give ‘to 
ventures that promise no aolid return and only 
pander to national vanity. 

Nor can the prospective publisher of such new 
scientific and technical periodicals count on a wide 
overseas demand. Few soientifl and technical 
libraries are even now able to subscribe to all the 
scientiflo and technical periodicals they wish, or to 
buy the number of copies of indrvidual periodicals 
that efficient service would suggest. The figures for 
expenditure on periodicals by the university libraries 
of Great Britain, which are given in the annual 
returns from universities and colleges issued by the 
University Granta Committee, show not only how 
limited are the funds expended for that purpose, but 
also how far over the past decade or more such 
expénditure has failed to keep pace with the mounting 
costs of scientiflo and technical periodicals. Figures 
given for a few of the larger technical college libraries 
by Mr. O. H. Wright in a paper in The Engineer last 
May show that even such major institations as the 
Manchester College of Technology, the Royal Tech- 
nical College, Glasgow, the Northern Polytechnic and 
the Oollege of Technology and Art, Leicester, have 
to be severely selective in their range of periodicals. 

It is unrealistic to assume that to-day a new 
scientific or technical periodifal can count on more 
than a limited volume of support, unless in moet 
exceptional circumstances. From the purely scientific 
or technical point of view, everything points to the 
desirability of counteracting the unavoidable ten- 
dency to specialization by concentrating publication 
in a relatively few major periodicals in languages 
which are widely understood and read. From that 
point of view it could, of course, be urged that use of 
some one universal language would have an over- 
ridmg advantage without tendmg ‘to encourage 
chauvmism. Apart, however, from the practicel 
difficulties in selecting such a language, Mr. Viokery's 
historical survey suggests that for the present, in any 
event, such a proposal is unrealistic and premature, 
even if we discount somewhat the development of 
vernacular literature in Eastern Europe, Asia and 
Africa. 

Mr. Vickery concludes from his survey that science 
has been faced twice before with a great language 
problem, and that each time the barrier to scientific 
communication fell to an organized attack on it by 
men of great real and scholarship, patronized and 
financed by the highest authorities in the land. It is 
not necessary to adopt that conclusion without 
reserve in agreeing with him that the pressing and 
more complex problems of scientific and technical 
publication in Britain can only be solved by a 
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similarly grand plan of attack. Mr. Vickery does 
outline such & plan, but he makes several sound : 
gestions as to what is needed, and these suggest 
call for study and support by professional bodies 
learned societies as much as by librarians. 

The first need, Mr. Vickery suggesta, is for effec 
bibliography—a list of all books and papers [ 
lished. Although, as he rightly remarks, this prim. 
need is at present only imperfectly met arid ther 
much overlapping, it should be noted that the soie 
centres of Unesco are attempting to deal with 
problem and have done something to meet the ne 
of the Middle East, Asia and the South Amer 
countries. The second need, he suggests, is 
translations, or at least précis, of the more import 
papers. This need Mr. Vickery discusses m m» 
detail, without, however, indicating the extent 
which use is made of English in this respect. 
rightly emphasizes, however, that attention sho 
be concentrated on the major scientific periodico 
and to do so would probably encourage the inher 
tendency of the scientist to publish in the m 
widely read and used periodicals. 

On the third need, for more facilities for gett 
translations of any particularly useful paper, ] 
Vickery brings out the inherent difficulties aa 
gards speed, accuracy and oost, emphasizing + 
need for more good technical multi-lingual dictir 
aries and for scientists with a good knowledge of t 
or more languages. He indicates something of m» 
possibilities of mechanical translation but emphasi: 
the need for further organization and co-operation 
this fleld, including the formation of scientific tre» 
lation bureaux. He does not claim that his m 
gestions are novel but merely that they oontin 
current trends. 

What is needed, Mr. Vickery argues, is the oc 
certed planned attack on the whole problem 
scientiflo communication already mentioned. T 
prelude to such collaboration of scientists, translat 
and teachers as he suggests would seem to be 
preliminary study of the various aspects of t 
problem by professional bodies and learned sooietà 
of the scientific world, as well as by librarians a» 
information officers. A weakness of Mr. Vickery 
survey is, in fact, the omission of any reference 
what has already been done in this fleld by t? 
Abstracting Board of the International Council 
Boientiflo Unions. Co-operative efforts in phys» 
have now extended to chemistry and promise 
cover biology and mechanics also, while the feasibili: 
of & comprehensive Russian to English -trensletir 
service has been explored and an initial effort starts 
by the American Institute of Physics. A lead 
clearly required by the scientist, however, ar 
that lead should not only emphasze the vit 
importance of free communication of knowled; 
and ideas, but also the moompatibility of soientat 
advance with the nationaliam which in the pa 
forty years has done more than anything else i 
hinder communication and obstruct scientific a 
vance. On that issue neither the self-respect of tl 
scientist nor the prudent use of resources permi: 
compromise. 
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THE UNITED NATIONS FOOD 
AND AGRICULTURE 
ORGANIZATION 


me Story of FAO 

7 Gove idge. Pp. xii+803+80 plates. (New 
xk: D. Van Nostrand Company, Ino. ; London: 
acmillan and Co., Ltd., 1955.) 48s. net. 


F all the activities of the United Nations, none 

seems likely to have more lasting effects than 
4 Food and Agriculture Organization, often known 
FAO for short, and not to be confused with FOA, 
e Foreign Operations Administration of the United 
ates, which sometimes o tes alongside though 
«ways in harmony and with no overlapping. The 


sod and Agriculture Organization was founded in. 


ebec in October 1945 with the purpose of carrying 
i the “War against Want" which was one of the 
solared purposes of the historic Atlantio Oharter, 
ad the tenth anniversary was but recently oele- 
rated on October 15 last in the Organization's birth- 
i&oe. The British people can justly feel proud of 
de Jonding pert playeo dn iu eee by Binni 
L Bruce, now Viscount Bruce of Melbourne ; 
“aDougall, also of Australia ; ond Jahn Bord Or 
ow Lord Boyd Orr. Bruoe's famous speech at the 
of Nations meeting in 1935 directed attention 
anomalous situation that had then armen: 
griculture in the advanced countries was seriously 
epremeed because farmers could not sell the food 
hey were i and they were advised to 
roduce leas, while in the leas-advanced countries 


ue DAE re ene oe, eee E 
igly in and efficiency. He urged the tive 
Sey a eae of health and agri- 


ulture". The idea gradually developed. A few years 
ter (1942) McDougall proposed the establishment 
f a Food and iculture Organization of the United 
Tations to y problems of nutrition and food 
applies in the different countries and to foster 
reater output wherever necessary; by 1945 the 
Irganization was established with John Boyd Orr 
s head. An account of its achievements is now given 
y the well-known American agricultural writer, 
love Hambidge, in the present book. 
No fewer than seventy-one countries contribute to 
be Organization; but the largest part of the cost— 
0 per cent—is borne by the United States, and the 
econd largest—10-5 per cent—by Great Britain, this 
wing the relative numbers of the population, th 
i relation to the national inoome per head 
tritish oontribution is double that of the United 
bates. The budget for the ordinary programme of 
rork is 6 million dollars 
Its best-known work is the Survey of the World 
"ood Supplies, produced periodically, which shows 
cow much food each country is producing and 
eo a ee ea a 
var day; these are compared with the numbers 
onsidered desirable. These statistics are the beat 
valable; unfortunately, the U.S.S.R. and ita 
atellites do not participate, so that they have to be 
xcluded from the tables, and we have little trust- 
rorthy information about their food resources. 
More important than the statistical records is the 
echnical aid offered to the countries where the food 
Eu aibi a pe f . 'This began in & 
way at the Geneva erence in 1947 and was 
reatly extended after the 1950 Technical Assistance 
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Conference of the United Nationa when fifty govern- 
menta subscribed some 20 million dollars for technical 
aid. The United States contributed cent of 


culture Organization and the rest going to the World 
Health ion, Unesco and other bodies. The 
story of the resulting achievements occupies & large 
part of the book. 

The first important operation was in China, where 


during the Second World War, the search having been 
stimulated by the fear that the Germans or the 
J might liberate the virus in North America 
iud out the cattle population. Suitable 
methods of use in China were worked out. Chineso 
technicians were trained, and the programme included 
the vaccination of some fifteen million cattle. Other 
important agricultural eee ee 
taken and large sums of money had already been 
wes Shak fe CA ge a 
leave China late in 1948. Similarly, much good work 
waa started in Poland and Czechoslovakia; but these 
countries also withdrew from membership, leaving 
the work uncompleted. 

Elsewhere, however, very valuable results have 
accrued : anmmal diseases have been better controlled, 
and higher output of food crops achieved. Tests have 
been made in a number of countries of hybrid 
maize, one of the United States’ t gifts to the 
world: it is proved sey, valuable the Central 
and Eastern Mediterranean countries, giving up to 
50 per cent higher yield than the older sorte, and it 
now forms some 30 per cant of the Italian crop. In 
Siam, flah culture in ponds is being extended to make 

some of the shortage of protein in the people's 

;,im the Arabian. i joint action against 
locusts has been. ; much work is being done 
on rice; and R. O. Whyte and his team have pro- 
moted surveys of the grasslands of India and other 
countries. 

No leas than fifty-three countries are being 
Brie Pyne Todd and Agrioditure Organiza tion, 

some three hundred experts are engaged in the 
field. Steps are taken to train local people to continue 
the work after the Organiration's teams leave. It is 
a great enterprise never before attempted in the 
history of the world, and the sincerest wishes for ita 
success mush go out to the director-general, P. V. 
Oerdon; the director of the very important Agri- 
cultural Division, F. T. Wahlen; and all the staff. 

E. Jogmw RussmLL 


SURVEY OF CANCER 


One In Six 
An Outline of the Cancer Problem. By Dr. I. Hieger. 
Pp. 80+15 plates. (London: Allan Wingate (Pub- 
lishers), Ltd, 1955.) 12s. 6d. net. 

T is almost as difficult to review a popular book 
on canoer as to write one, and for similar reasons. 
The subject ranges over such & vast canvas that one 
is always acutely aware of numerous important 
omissions and of the minor distortions which inevit- 
ably appear. No one can assimilate all the facts, and 
Cees a ee eap 
an accepted unifying concept of the nature of oancer. 
In writing & short popular account, one is compelled 


important role 


carcinogens 
etiology. Hs yas ia the Den wiih iai adisiol 
from coal tar a pure chemical carcinogen, and he 


give ua tho, mood teresting Glory GI Ehi pidneer 
very Moreover, we have seen lately the firm 
linkage of exposure to tobeooo and industrial smoke 
to the tremendously rising incidence of lung cancer. 
Up to now, the types of human cancer with a 
definitely proved relation to exposure to chemical 
carcinogens, though important 

the human total. If it is shown that long cancer is 
in fact due to exposure to chemical carcinogens in 
smoke, their ical significance in human cancer 
will become of greatly enbanoed importance. 

It is possible that these statistical fndmgs have 


stimulated the author to write this book and to. 


devote one out of the five chapters to lung cancer. 
Even here, however, while the firm evidence for its 
relationship to cigarette-amoking is clearly presented, 
the assumption that this is due to the carcinogens 
undoubtedly present in the smoke, even if in very 
small concentration, cannot yet be justified. Of 
course, even if this assumption is not true, ib will not 
affect in the slightest the practical danger of heavy 
cigarebte-mnoking. But knowledge of the real 
mechanism oould very well affect profoundly our 
mode of approach to the millions of cigarette smokers, 
a substantial proportion of whom may, on the basis 
of a simple carcinogen hypothesis, be doomed to die 
of canoer of the lung. This illustrates one of the 
difficulties inherent in the approach to an 
enormously complicated subject which also has pro- 
found applications to the welfare of man—so profound 
De EM Unser Tae) nania fo Tore Dahon? 
i cannot be 
to Iisten to a popular lecture on the subject. 
"bue Geman, Gage how tae aus Denali bon on 
cancer can give anything but a confused idea of tha 
present, trends in research. It oan, of course, state 
what some of them are and indicate some of the 
major advances of the past. Long experienoe of 
teaching medical students reveals that the great 
majority of them retain only the haxziest notion of 
even the most elementary facts about cancer research, 
despite having received systematic instruction. This 
suggests only a ‘faint possibility that the ordinary 
layman will derive any clear picture from popular 
accounts at the 
the scientist find much of the present book 
too elementary in his own field, and would get an 
incomplete idea of the scientific basis of the problem 
in other flelds. This is not & criticism of this book 
in particular, which is a fairly good specimen of ita 
kind. It is quickly reed and gives quite a lot of 
interesting statistical information about cancer 
mortality-rates. Here, incidentally, the author brings 
out the point that the overall cancer death-rate, 
adjusted for age grouping, has not significantly 
altered during the past 
comment on the disturbing fact that while diagnostic 
methods have continually improved and treatment 
facilities widely expanded, the mortality from canoer 
remains practically the same. cancer problem is 
oxical facts; and since all are 
subjects of de and argument, it would be unfair 
to expect any writer to enter into these controversial 


issues in & popular account. The reader who would , 


like to know about & few of the many 


thousands of facta which canoer research has elucidated . 
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should turn to Dr. Hieger’s book, for it 18 some ti 
since we had a lar book from an establisl 
scientist in the flel The book, therefore, has m 
merit of being reasonably up to date. 

H. N. Geam 
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THE TEACHING OF MODERN 
PHYSICS 


Introduction to Experimental Physics 
By Prof. William B. Fretter. -Hall Phys 
Series.) Pp. viii+340. (London and Glasgo 
Blackie and Son, Ltd., 1955.) 85s. net. 


book consists of notes, taken at the th 
De BERE Mop W. B. Fretter, of leotu: 
E y fifty-two lecturers in the University 
ornia, Berkeley. The chapters deal with a wi 
variety of subjecta, from low-temperature work e 
spectroscopy to pile techniques and ooemio rays, : 
within $44 pages. Ib is not surprising, thereforo, th 
the information provided is sorapp- 
There is no consistent thread through t 
egeta nicis tir Jae 


us chapter. 

nfortunately almo, the separate scraps are ther 
selves often incoherent. For example, ten pages a 
allotted to the subject of cyclotrons, including » 
account of the principles of the ordinary cyolotre 
and the -cyclotron. There is no picture 
what a cyclotron looks like, and no mee 
description. of the ion source or of the radio-fr 
system. Also, E seg A DE ty d 
cussed, there is no general oe 
oscillations. Instead, the a Like beet 
notes by a gtudent who, knowing & good de 
of the subject, jots down the pointe that intere 


him. These include very brief remarks of vario» 


Although a student already, well versed in tl 
various subjecte will certainly fmd many oo 
siderations and ideas which he may not ha: 
thought about, for a raw student the book would t 
useless. 

This is not the way to teach physics. A book or 


cine separate, moti reece arg 


iœ at 


+ with from an elementary point < 
a book about electromagnetism, or, if on 
i applications, 
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= NEW MONOGRAPH ON DDT 


T . 

9 Insektirid Dichlordiphenyltrichloráthan und 
ne Bedeutung. Herausgegeben von Paul Müller. 
w. l. (Lehrbücher und Monographien aus dem 
Hbicto der Exakten Wissenschaften. Chemische 
ihe—Band 9.) Pp. 800. (Basel und Stuttgart: 
‘häuser Verlag, 1055.) 87.50 Swisa francs ; 
.50 D. marks. 


“HE insecticide DDT has been well known for 
. & dozen years, though latterly & number of new 
«nthetic compounds have emerged to challenge its 
pperiority in various fields. However, there are 
t so many new types Sf insecticide as may appear 
am the lists of names; most of the newcomers 
long either to' the chlorinated terpene group (to 
aich y-benzene hexachltride is toxocologically 
ied) or to the phosphoric-aoid series, The dis- 
very of a new class of meecticides is, in fact, rare. 
DT marked such an advance that ib is generally 
nsidered to have opened a new era of pest control, 
ad it continues to be widely and satisfactorily used 
many purposes. 

A tow yours seo Di T. Mullor, a eer ee 
wgely concerned with ita discovery, ided that 
© time was ripe for a new monograph on DDT. 
lhe first volume has now appeared, in the form of 
symposium of five sections, by Swiss, British, 
ustrian and Swedish authors. Four of the contri- 
utiona are in German and one in i with 
unmaries in the alternative language. or two 
»oks on DDT have already been published, th 
3ne recently. About the best was that by T. F. 
Jest and G. A. Campbell (1950) ; but these authore 
imitted delays in publication, and their text contains 
o reference later than 1946. (To remedy the 
efect, they added a sup of more than eight 
undred references for 1947 and 1048, which gives 
yme idea of the enormous output of papers on the 
abject.) 

The present monograph takes tho account up to 
958; bub the more recent work has added very 
ttle to the data ort physical and chemical mattera 
hat comprise Section 1, by Dr. Miller himself. 
ection 2, by Prof. V. B. Wigglesworth, summarizes 
ur knowledge on the mode of action of DDT, this 
ontribution being by far the most generally inter- 
sting. Ib begins by considering factors involved in 
be contamination of msecta by DDT and continues 
o the final minute of intoxication—so far as they 
re known. This lucid survey integrates the findings 
f 187 papers, 80 per cent of them published between 
940 and 1951. After reading ib, we still do not 
now how DDT kills ; but the possibilities are greatly 
arrowed. 


The remaining contributions are of a more practical 
ature and deal with the use of DDT against parti- 
ular types of pests. Section 3, by Dr. E. Bernfus, 
if Vienna, deals with the control of stored product 
vests, especially those of breweries. In view of the 
erious importance of toxic residues, methods are 
leacribed for determination of DDT traces in food. 
lection 4, by Dr. O. Walchli, of 8». Gellen, 
\ustria, discusses the use of DDT for protecting 
roollen textiles against clothes moths and carpet 
»etles. The final section, an control of forest insect 
ests, 8 by Dr. V. Butovitsch, of Stockholm. It 
rives full details of spraying and dusting by aircraft 
ind from the ground against the woodland pesta. 


NATURE 


943 


No information on control of agricultural and 
horticultural pests is given in this, volume, nor are 
insect disease vectors or parasites mentioned; no 
doubz they will receive attention in the next volume. 
J. R. Busvine 


GEOPHYSICAL RESEARCH IN 
NORTH AMERICA 


Advances In ag ed 

Edited by H. E. berg. Vol. 2. Pp. x+286. 
(New York: Aoademio Preas, Ino.; London: Aoad- 
emio Books, Ltd., 1055.) 7.50 dollars. 


HIS volume is the second in a series. It contains 
five emey reviews, each approximately fifty 
pages in length, dealing with recent advances in 
various branches of geophysios. Each is by a 
author or authors; but the whole volume ig 
edited by H. E. Landsberg, of the United States 
Weather Bureau, assisted by & small advisory oom- 
mittee. AA might be exped a m 
of this kind, the style and ity of different 
contributions vary considerably; but, on the whole, 
a high standard is maintained. Each essay contains 
a good bibliography, and author and subject indexes 
are provi 
In the first essay, on advances in radar weather, 
J. 8. Marshall, W. Hitschfeld and K. L. 8. Gunn 
(McGill University) describe typical precipitation 
patterns and give an outline of the ways in which 
itative data can be derived from radar signals. 


and future objective of such systems discussed. W. J. 
Pierson, jun. 

Oceanography, New York University), discusses wind- 
generated gravity waves, and gives an outline of 
mathematical methods of describing such waves. 
This can be applied to analyse the form and motion 
of actual waves at soa. Some practical methods of 
observing and forecasting are also considered. In the 
aay on geological chronometry by radioactive 
methods, J. L. Kulp (Lamont Geological Observatory, 
Columbia University, New York) gives brief accounts 
of the lead, carbon-14, strontium, potassium, helium 
and ionium methods of radioactive dating and also 
reviews some other potential methods. The final 
easay is on earth e seismmographs and associated 
instruments, by Benioff t of Beis- 
mology, California Institute of Technology). The 
progress in design during the past twenty-five years 
is illustrated by short descriptions of some thirty 
different types of seismograph; advances in 
methods of recording and time-keeping are also 
summarized 


The whole volume is written and produced in 
North America. It is not surprising, therefore, to 
find that most of the work described has been carried 
out either in the United States or Canada. Within 
this fleld, the reviews are fairly complete; but they 
could be improved if research carried out in other 
countriea were more fully treated. As & series of 
reviews of recent geophysical work in North America, 
this book can be strongly recommended, and future 
volumes in the series will be awaited with mterest. 

B. 0. BROWNE 
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SOME RECENT EXPERIMENTS IN FRICTION* 


Friction of Solids at High Speeds 


Me of our earlier experiments on friction have 
been conducted at low or moderate speeds of 
sliding which come within the range that an engineer 
might normally use. These 


recently, we have been studying the behaviour of 
surfaces sliding at very high speeds—up to 1,000 
m./seo, (2,200 m.p.h.). An engineer would certainly 
regard such speeds as exooesive ; but they are reached, 
for example, by the copper driving-band of a shell 
when it is leaving the muzzle of a gun. 

In the laboratory these speeds can be achieved by 
using a technique which has been developed by 
Beams? for his ul i . A steel sphere is 
M acer by an electromagnet, its top is illuminated 
and the shadow falls on a photoelectric cell; If the 
bell sinks, the current in e magnet will increase ; 
if it rises, it will decrease so that the ball is held in 
a stable vertical position. It can be caused to spi 
by a rotating magnetic field. If the ball is surroun 
by an evacuated glaas chamber, the forces oppoamg 
ita rotation will be very small and it will soon reach 
& very high speed (more than a million revolutions & 
minute for a steel ball of 4 in. diameter). The speed 
is limited only by the rupture strength of the ball. 
As the top of the ball is illuminated, an etoh mark 
can be detected by means of a Photomultiplier cell 
and transmitted to a cathode-ray oscillograph or an 
electronic frequency meter and 
thus be measured accurately. 

In our friction experiments the 


fast-spinning ball rubs 
de mms de e 
ical surfaces as shown schematic- 
ally in Fig. 1. All three are 
initially in such a position that 
they cannot interfere with the ball 
during its acceleration. Two of 
them are mounted rigidly, and 
when the desired speed is reached, 
& spring is released which pushes 
the third surface against the ball 
and thus moves it a very short 
distance sideways until : also 
touche the other two stationary 
surfaces. A measurement of the 
deceleration under the known load 
gives the coefficient of friction. 
If the spring-operated surface 
js withdrawn, the ball returns 
quickly to irte free-spinning i- 
in such a way that the high- 
London, on 


Ooefflalent of friction « 


RD te Royal 








Fig. 1. Arrangement for msesaring fiction at high speeds (load W) 


speed wear marks are not further damaged. In th 
way it is poasible to measure the friction and t 
study the physical processes ing over a gree 
range of speeds, up to 1,000 m./seo. The result 
lotted in Fig. 2 were obtained with a steel bal 
Duo b denos anne oe n E 
00 (curve A) and of biamuth (curve B). Tb 
load ran d) gen The friction was measured immed) 
ately after the sphere had touched the surface 
Both metals show a very great decrease in tb 
coefficient of friction as the speed is increased. Th 
low values measured at high speeds are striking, sinc 
the surfaces are clean and in a moderate vacuum 








1900 


500 


Wig. 2. Friction of metals at high speeds : (A), steel on copper (m p. 1,088* 0.) ; (B), steal 


on bismuth (m.p. 271° 0.). Load 20 gm. 
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Fig. %0). Medtum-apeed all wear on oopper, showing flow of 
metal ( x 160) 


learly the physical proceases involved must be quite 
fferent from those which prevail at normal speeds 


sliding. 
Fig. 3 illustrates surface damage of which 
being rubbed by a steel ball. When the is 


ily a few metres per second (Fig. 3a) the copper 
face shows the characteristic marks of abrasion. 
ne would expect & high friction, and in & vacuum, 
ice the oxide films are removed, seizure occurs. At 
30 m./sec. (Fig. 8b) the surface damage is clearly of 
new type. The copper is flowing, and a considerable 
nount of it (up to 0-5 mgm.) is picked up by the 
eel ball. The coefficient of friction is reduced to 
out 1-5, but a deceleration from this speed would 
pidly lead to seizure. The flow of copper after 
ore prolonged rubbing under the same conditions 
50 m./sec.) is illustrated in Fig. 3e. If the sliding 
faster (Fig. 3d), the surface layers of copper 
oproach the molten state and may act as a lubricant 
ı the same way as water on ice (see below). The 
iscosity of molten copper is of the same order of 
iagnitude as that of water. The coefficient of friction 
b 600 m./sec. falls to the very low value of 0-2. As 
»on as the rubbing surfaces are separated, the copper 
Xidiflee to form & relatively smooth shiny surface. 
he wear per unit distance slid is very much leas 
ian that observed at normal speeds. 
With bismuth, which is a bad thermal conductor 
od has a low melting point, the surface melting and 
w friction should occur more readily. Fig. 4 leaves 
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sepe ME To š S. i 
Fig. 3b). Medtum-spoed sliding wear on copper, sbowing flow of 
motal (x 160) 





Fig. Hd). High-speed sliding wear on copper, showing surface 
flow (x 160) 


no doubt about the melting of the bismuth surface 
at 300 m./aec. Solidified drops of molten metal are 
scattered around the wear track. The friction is 
found to be nearly as low as that of ioe when a 
water film is present. 

Tt is clear that the resistance to the sliding of 
metallic surfaces is not constant but can fall to very 
low values at high speeds. At these speeds the wear 





Fig. 4 High-speed ee umne: Portion of crater 
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per unib distance of sliding is also very much leas 
than that observed at normal There is 
evidence, both from the frictional behaviour and 
from the examination of the surface, that this 
behaviour is due to the formation of a thin layer of 
molten metal which acta as an effective lubricant 
film. 

F. P. Bowpux 

E. H. FRurrAa 


Friction on Snow and Ice and the Develop- 
ment of some Fast-Running Skis 


Wn may draw an analogy between the mechanism 
of the friction of metals at very high speeds and that 
of skiing. Ioe is an interesting solid from the frictional 
point of view because its friction can be lower by an 


the Jungfraujoch Research Station. The friction of 
cold snow or ice is very high; it is only near 0° C. 
that the friction ia low. The experimenta supported 
the view that the low friction is due to surface 
melting. They showed, however, that preasure 
molting is a factor only at temperatures very close 
to 0° O. and with alow- ing surfaces. ,If the 
aliding speed is a i and temperatures are 
below 0° O., the local surface melting ia produced, 
not by melting but by the frictional heating 
of the sliding surfaces. Under the conditions which 
exist in skiing and sledging, it is this frictional 
heating and melting which ia the major factor 
le for the low friction. Experimente with 
of different thermal conductance were in 
harmony with this view. These early experiments 
were carried out with miniature sliders. 


04 
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Temperature (* 0.) 


. Influence of temperature on the statie friction of real axi: 
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Fig. 6 

Recently*, the experimenta have been extended + 
real skis, and a study has been made of the behavior 
of some new plastic materials sliding on ice and snov 
The experimenta support the earlier conclusions tha 
the low friction on snow and ice is due to & surfac 
melting uoed by the friction-heating of the slidim 
akis. e rubbing of the ski at the localized point 
of contact of the snow crystals causes a surfac 
melting. Very cold snow or ice behaves like an 
other crystalline solid. At low temperatures tb 
statio friction (or the slow-speed friction) of ice x 
high, and it is not until the ski begins to slide ab a 
appreciable speed that the friction falls to a ama 
value. This is illustrated by Table 1. 


Table 1. INFLUENGE OF BPEED ON Friction. OX Iom AT — 10% 





Ooefficient of friction : - 
At3 om.jseo, Atb m./sec. 


Static 








The influence of temperature on the static frictior 
of akis on snow is illustrated in Fig. 5: most of thee 
surfaces (except polytetrafiuarethylene) are standar 
ones used in skiing. Two important points whicl 
may be noticed from this figure are, first, that thi 
friction for all these surfaces falls as the snow warm: 
up and is at a minimum at 0° centigrade ; and 
second, the very low friction given by the plastic 
material polytetrafluorethylene under all conditions 
An account of the general frictional behaviour o 
this material has been given elsewhere‘. Method 
used for attaching the plastic to the skis are shown 
in Fig. 0. The behaviour of polytetrafluorethylent 
on mow is due partly to its inherently good frictional 
Pe y to the fact that it is not wetted 
y water. | is evidence that the frictional 
behaviour of different solide sliding on mow it 
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2 TIO DeOrESS : COMPARISON OY WAXD BXI wira Naw 
xm t OF POLYTETRAYLUOLETHYLENE 


Crystalline + air termperature 6° O. ; temperature 
R 0° ; gontlo slope of length 700 fi. (treaked) 








Time of descent (seo.) : 
Norwegian ver ind. New sk! of polytetra- 
finorethylane 






Weight on aki (Ib.) 











which the water film 
ylene 

(126°), and it remains 
prol on snow. This is 

ly higher than the contact angle observed on 
*&xed surfaces which have been rubbed on snow. The 
rperimenta suggested that polytetrafluorethylene 
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have interesting possibilities as a skiing surface, 
several pairs of skis have-been coated with it and 
tried oub in the Alps under a variety of snow oon- 
ditions during the past three years. Some timed 
straight-run descents under controlled’ conditions 
have algo bean made. The resulta are quite striking, 
some typical experiments being illustrated in Table 2. 
It is olear that skis of polytetrafluorethylene are 
considerably faster under these conditions. They are 
easy to aki on, because they give a low uniform friction 
even when running on patchy snow. They should 
have useful lications not only to skiing but also 
to sledging gad to Ainirifs landing, particularly on 
very cold, very wet or difficult snow and ice. 
F. P. Bowpaw 
Physica and Chemistry of Surfaces, 
Department of Physical Chemistry, 
University of Cambridge. 
' Boyden, F. P., and Ridler, K. B. W., Proc, Roy. Soc., A, 1&1, 610 


' Beams, J. W., J. Waskington Asad. Sol., 37, 221 (1947). 


Dm T: En and Hughes, T. P., Proc. Roy. Soc., A, 178, 290 (1989), 

! Bowden, F. P., Proc. Roy. Ses., A, 817, 403 (1953). Beo also Hawksley 
Leetare, J. D Put: Mesh. tng B. de (105). k 

* Bowden, F. P., and Tabor, D., “Friction and Lubrication of Bolids" 
"(Oxford : Clarendon Press, 1054). z 


SOLAR ECLIPSES AND THE IONOSPHERE " 


ONOSPHERIO meagurementa at the time of solar 
eolipees may be expected to yield useful informa- 
kon. on problems such as the nature of the i 
adiation and its distribution on and outaido the 
isible solar disk, on theories of the formation. of the 
«nosphere and of recombination processes within the 
osi eiepi ce It has long been established that the 
Bouroe of the E and F'1 layers of the 
hos funr is so E loa violet light. This conclusion 
; amply confirmed both by long-term measurements 
nd by resulta obtained during solar . How- 
ver, in the case of region F2 the source is leas clearly 
lafined ; eclipse effects in this ion are often oom- 
lex and the interpretation of the observations 
mbiguous. Certain aspects of eclipse phenomena in 
ll the i regions were discussed at a 
ymposium on “Solar Eclipses and the Ionosphere” 
wld in the rooms of the Royal Society, London, 
luring A 23-24. The sym was organized 
ry the Commission on the Ionosphere and 
poena by the International Council of Scientific 
nions. - Some twenty-five British and fifty-five 
ivereeas delegates participated. 
Opening the symposium, Mr. J. i ae 
ented & aun e M ea - 
mena yocp aq E 
2 & simple on osse aes gt Xelipme t ta for 
egion E have reconailed with the predictions 
f simple theory by sup that the process of 
lectron loss is recombination with an effective 
oefficient a’ ~ 10> em.* g0.-1, In most cases it has 
lso been necessary to suppose that the intensity of 
he ionizmg radiation is nob uniform over the solar 
isk, and furthermore that a measurable fraction 
riginates outside the visible disk. In the case of 
gion Fl, eclipse estimates of a’ lie between 5 and 
X 10-* om.* seo.-1 , and for this region there is again 
vidence for enhanced radiation fram the same areas 
hich contribute to the H-layer ionization. In the 


F? layer complex eclipse effecta are often observed, and 
here it is clear that consideration must be given to 
the influenoe of movements in tbe layer during the 
eclipse. An interesting phenomenon which has received 
attention during recent eclipses is the temporary 
appearance of a new oritical between the 
Fl and F2 critical frequencies. It has been 

that this might correspond to & separate layer, 
the so-called #14 layer, due to some special process 
of electron uction. However, it can be shown 
that if the electron loea coefficient decreases upwards, 
then the appearance, during an eclipse, of a point of 
inflexion on the Af curve between the Fl and F2 
layer critical frequencies ıs to be expected. 

Mr. C. M. Minnis discussed eclipse results for region 
F2 obtained at Khartoum, Singapore, Slough and 
Inverness during eclipses of 1952, 1054 and 1955 and 
sessed the desirability of always computing the 
electron density /true height profile, since dedustions 
baséd only on critical frequency variations can be 


Prof. 8. Chapman outlined the development of 
ideas concerning a possible corpuscular eclipse effect 
in the ionosphere. The observed delay of about one 
day between certain solar disturbances and terrestrial 
magnetic storms indicates that the solar particles 
have an & ee ee and 
fe thin reed. corpuscular eclipse might be 
expected to oocur about two hours before the optical 
eclipse. This difference in time would, of course, 
result in a considerable difference in position on the 
earth between the i and corpuscular eoli 3 
ds Gs bad ax 1019 Uha ta nd Mice pouied ont 
that a speed of 1,000 miles/sec. seamed quite inadequate 
for particles to reach the 100-Ekm. level, and it is now 
believed that if there are any corpuscular eclipse 
effects these may be expected to be weak and to 
affect only a high layer in the ionosphere. Prof. 
Chapman also outlined the theory of the effect of an 


048 


eclipse on the Earth's magnetic fleld. The reduction 
in the electron and ion content of the ionosphere 
during & solar eclipse reduces the conductivity; this 
modifies the electric current intensity and hence 
affects the transient variations in the earth’s fleld. 
In the magnetic effect of an eclipse may be 
expected to be quite amalli—the precise magnitude 
and nature will depend on the location of the 
observing site with respect to the electric current 
systems in the ionosphere. At stations near the foci 
of these systems the eclipse effect may be 

in the vertical force, whereas in equatorial latitudes 
it should appear in the north horizontal force. 

Recent successful measurements of io 
effects during a solar eclipse were d by Mr. 
J. Egedal Records of magnetic declination from 
fourteen observatories in Europe showed small but 
quite definite effects during the eclipse of June 80, 
1954. The magnitude was of the order to be 
if the ionospheric currente concerned flowed near the 
level of region E. Dr. T. Nagata presented similar 
resulta for observations m Japan ing the eclipse 
of May 9, 1948. In this case it was found that the 
magnitude of the changes in the east component 
were consistent with calculations based on the 
observed eclipse detreage in electron density m the 
#-layer. 

One session was devoted to a discussion of present 
solar knowledge with particylar reference to iono- 
spheric studies. Prof. C. W. Allen showed that long- 
period ionospheric data for regions E and F require 
& quiet component from the whole Sun together with 
a component associated with centres of activity. Dr. 
M. A. Elison discussed some ionospheric effecta of 
solar flares, and Prof. D. R. Bates presented a short 
summary of present views concerning the theory of 
layer formation. The D layer is now believed to be 
due to photoionization of nitric oxide by Lya, the 
B layer to X-rays centred mainly near 40 A., and the 
F1 and F2 layers y to longer X-rays and partly 
to ultra-violet i ion of atomic Mr. M. 
Ryle and Dr. J. P. Hagen presented 
summaries of knowledge concerning the solar corona 
and chromosphere as deduced from solar radio noise 
studies. 

A session on recombination in the ionosphere was 
introduced by Prof. D. R. Bates, who emphasized 
that recombination takes place through a complex 
variety of processes. For the higher layers the basic 
mechanism is probably dissociative recombination. 
In the case of the D-layer the position is still open. 
To explain the very large recombination coefficients 
for the D-layer, the mechanism might be negative 
ion recombination, it might be ordinary dissociative 
recombination or the proceas might involve complex 
ions. Prof. J. Beyers E. Se outlined laboratory 
experiments on recombination now in 


in the University of Birmmgham. 
asramane af effective recombination ooefflolante 
deduced from solar eclipse ionospheric observations 
were presented by Mr. O. M. Minnis, Dr. O. Burkard 
and Dr. K. Rawer. Mr. Minnis showed how the 
effective recombination coefficients deduced from 
eclipse measurements depend critically on assump- 
tions the amount of residual radiation at 
totality. He showed that although it is often 
difficult to give accurate estimates of a'g and a’, it 
is possible, both from measurements of the normal 
diurnal variations in fØ and fFl and from eclipse 
observations, to obtain reliable estimates of the ratio 
a’sio’71. Dr. Rawer stressed the errors likely to be 
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involved in evaluating effective recombination o 
efficients by applymg an over-simplified theory 
eclipse obeervations. The usual assumptions 
monochromatic ionizing radiation, of an isotherm- 
atmosphere and of simple recombination process 
are not satisfled, and in presenting future ionospher 
resulta he suggested that data should be given f- 
parameters which are independent of any speci 
theories. Dr. Burkard considered i io dat 
for the eclipse of February 25, 1952, and showed th» 
if the results are interpreted not m terms of the usu 
simple theoretical equilibrium ‘equation but in tern 
of a modified equation in which layer conditions a» 
nob assumed +o be isothermal, then there is r 
necessity to aasume & non-uniform distribution of th 
sources on the solar disk as had been done by othe 
workers. 

Mr. W. R. Piggott discussed eclipse observatior 
of vertical-incidence ionospheric absorption ab Ibada» 
in 1952 and showed that eclipee changes in tb 
absorbing region and in regions E and Fl a 
appeared to indicate similar (irregular) distributior 
of the emission of the ionizing radiation from th 


Weekes and by Dr. E. A. Lauter. 

In the final seasion of the meeting, Dr. 8. I 
Gosener directed attention to some unusual ge 
metrical conditions ining to the solar eclipse c 
October 28, 1957. These conditions result from th 
fact that the axis of umbre will pass near the surface c 
lines will intersect the ionosphere twice. For vertice 
soundings this second intersection will take place i 
the general aree of the Falkland Islands Dependencier 

Boo uc oor prar duni reo Dey 

discussions at this i are th 
following. In the case of region-#, some 10-15 pe 
cent of the i radiation comes from beyon 
the visible solar The unpertainsy oonoerninj 
ibo staal clie af Nre rectam mean 
that there is uncertainty about th 
effective recombination ooefficients deduced from 


eclipse observations. In mterpreti eee result 
ib HP Mm vu pn i aie + is th 
appropriate value for the index m in the expressio» 
SE x (cos y)9 (x = solar zenith angle). In genera) 
experimental results do not fit the value predicted by 
simple theory, namely m = 0:25, and during th» 
discussions a number of possible causes for th» 
observed variations in m, were brought to light. In 
the case of region 1, the above difficulties are 
all preeenb. Fe cine taste a ue 
on this region, changes in the electron density/tru: 
height profile and not merely changes in the critica 
frequency fF1 must be considered. In the case o 
region F2, similar profiles must also be calculated 
and the discussions also clearly brought out the 
mmportance of movements in this region.. Severa 
during ‘ape obeervations, and although? aom 
eclipse observations, and although some 
is suggested that this phenomenon is confinec 
io aee ef a r DE Aud to a orate 
magnitude, ib was not clear that this is always the 
case. 

During the syniposium, limitations of time onl; 
permitted the presentation of summaries ef a few o: 
the fifty papers submitted. These papers, togetha 
with the discussions, will shortly be publi in € 
wa Ci (cde 

i W. J. QG. Buynon 
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GEORGIUS AGRICOLA (1494-1555) 


By JOAN 


SF one were to ask a well-informed student of the 
, history of acience to name the three most important 
«cientrflc books published in the first half of the six- 
eenth century, his first choice would certainly be 
he ‘De Revolutionibus Orbium Coelestium” by 
0 i published in 1548. Next he would prob- 
bly select the “De Humanis Oorporibus Fabrica” by 
Tesalius, which also appeared in 1648. He would 
wrobably hesitate before making a third choice, and 
might possibly decide in favour of ane of the great 
werbale, perhaps that of Leonard Fuchs, published 
m 1543. If reminded of Agricola, he might answer 
hat this author's famous “De Re Metallica’ was 
«ot lished until-1556, and was, in any event, like 
she “Pirotechnia” of Biringuccio (1540), essentially 
» work on technology rather than science. It is un- 
ikély that he would be aoquainted with the contents 
of Agricola’s earlier book, “De Ortu et Causis Bub- 
;rraneorum", published in 1546, which consists 
of several treatises, the first of which gives the book 
ita name. Yet ıt can be justly claimed that this 
book, which contains almost all that Agrioola wrote 


on mineralogy and geology, laid the foundations on , 


which these sciences were built, and entitles Agricola 
to be ranked equally with Copernicus and Vesalius 
as one of the really great sixteenth-century scientists. 

In many well-known histories of science, the name 
of Agricola either does not at all, or is men- 
tioned only in connexion with his great work on 
mining and metallurgy, “De Re Metallica”. Wolf’s 
“History of Science, Technology and Philosophy” is 
an exception, for its author does record some of the 
geological opinions of Agricola contained in the “De 
Ortu". These have been extracted from the excel- 
lent notes given by H. O. and L. H. Hoover m their 
well-known translation of the “De Re Metallica". 
However, Wolf, while realizing the importance of the 
views which he quotes, makes no attempt to appraise 
Agricola’s standing among the adientista of the early 
sixteenth century. 

- Lack of appreciation of Agricola’s ‘De Ortu" is not 

ising, for in most general histories of science the 
erakhar of geology, the one subject that forms a 
bridge between the biological and physico-chemical 
sciences, ia allotted a very minor role. It must be 
admitted that this is largely the fault of geologista 
themselves, who by neglecting a rewarding fleld of 
research, have failed to arouse general interest in the 
subject. 

The neglect of Agricola by modern jun curs per- 
ticularly thoee of the English-speaking world (for his 
own countrymen have always been more appreciative 
of his merits), was i by the Hoovers when 

wrote in 1912: ‘The wider interest of the 
members of the medical profession in the development 


of their science than that of geologists in theirs has. 


led to the aggrandizement of Paracelsus, a con- 
temporary of Agricola, as the first m deductive 
science. Yet no comparative study of the unparalleled 
egotistical ravings of this half-geniua, half-alchemist, 
with the modest sober logic and real research and 
observation of Agricola, can leave a moment’s doubt 
as to the incomparably greater position which should 
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be attributed to the latter as the pioneer in buidi 
the foundation of science by deduction from o 
phenomena. Science is the base upon which is reared 
the civilization of to-day, and while we give daily 
credit to all who toil in the cture, let 
none forget thoee men who laid ita first foundation 
stones. One of the greatest of these was Georgius 
Agricola”. 

Agrioola's life has been related in some detail by 
Hofmann’, and more recently by Hartmann’. His 
surname was, in the vernacular, Bauer, but he had, 
adopted the Latin version by the time his first book, 
a small Latin grammar, was ublished in 1520, and 
he reteined this form thi He was born in 
Glauchau, in the Saxon Erzgebirge, at a time when the 
leaven of the Italian Renaissance was alreading work- 
ing in the universities of northern Germany. There- 
fore, when he went to the University of Leipzig m 
1514, he was able to study Greek as well as Latin, 
first under the instruction of an i Richard 
Croke, who later became lecturer m Greek at Cam- 
bridge, and then under Petrus Moeellanus, father of 
humanism in Saxony. Agricola spent four years at 
Leipzig and after graduating was appointed vioe- 
principal of the town school at Zwickau, a place of 
Some importance near his home. The town counoil 
of Zwickau clearly appreciated the brilliance of the 
youhg teacher, for in 1519 they opened a new tri- 
lingual school, in which Greek, Latin and Hebrew 
were taught, with Agricola as rector. Three years 


‘later, however, he returned to Leipzig as lecturer, 


assisting Moeellanus; and about thig time he began 
to interest himself m the stady of medicine and 
philoaophy. A desire to hear the most famous doctors 
and to read the texts of Galen in the original Greek 
took him next to Italy. Here he spent two years, 
mostly in Venice, where he was closely aasociated 
with the Aldine Prees, and assisted in editing the 
great collected edition of Galen’s works in Greek, 
which it issued in 1525. 

On returning to Zwickau in 1526 he was, so he 
wrote later, burning with a desire to know more of 
the mines and minerals so abundant in the Erzge- 
birge. This region had for the previous fifty or sixty 
years been the scene of intense mining activity. 
Agricola had graduated in Italy as a doctor of 
medicine, and in 1527 he accepted the post of Stadtarst 
(town physician) in Joachimsthal, a new mming town 
m Bohemia, on the south side of the Erzgebirge. 
There he was in a most favourable position for fol. 
lowing up his new interesta. The mines at Joachims- 
thal, at that time producing much silver, supplied, 
some 450 years later, the pitehblende used by the 
Curies in their researches on radioactivity. They were 
first opened up in 1516, and by the time Agricola 
arrived the population of the district was already 
some 10,000, nearly all miners and officials. 

The first fruit of Agricola’s interest in the mines 
was a small volume entitled ‘‘Bermannus sive de re 
metallica”, published at Basle in 1580 by the Froben 
Press, which also published most of his later works. 
There is a foreword, praising the book, by the great 
humanist, Erasmus of Rotterdam. The text takes 
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. the form of a conversation between three learned 
men, one skilled in mining matters; and it contains 
descriptions of many minerals and ores. Its pub- 
lication added to the reputation of Agricola, already 
renowned as æ classical scholar, and his friends 
eagerly awaited further works on the subject from 
hia 


pen. 

In 1530 he gave up his post at Joachimsthal, and 
& few years later returned to Saxony, settling at 
Chemnitz, another mining centre, where he remained 
until his death in 1555. He was appointed Stodtarst 
and in later years was several times Bürgermeister 


Apart from a minor, though still valuable, work on 


until 1546, when the of his many years of 
research in geology and mineralogy appeared in “De 
Ortu et Causis Bubterraneorum". 

Each treatise is preceded by a dedicatory letter to 
some friend or patron, and these letters often contain 
interesting information about Agricola himself. In 
one he lista the works he has yet to i Of 
these, some appeared in 1550, but 
Metallica”, the great work on mining and metallurgy 
so long awaited by his friends, was not issued until 
1556, four months after his death. In the mterim 
he had been called on to serve his petran, Duke 
Maurice, who became Elector of Saxony in 1547, in 
a diplomatic ity. Maurice was a Protestant, 
and Agricola remained a staunch Catholic during 
the stormy years of the Reformation. However, hia 
writings reveal a tolerant outlook, and no doubt his 
wide knowledge and experience were valuable to the 
Elector, who sent him on various missions to the 
Emperor Charles V, Ferdinand, King of Hungary, and 
other pri . The rich mines of Saxony and Bohemia 
played unr mocani Dan inilio Cuni of Europe 
at that time, and probably Agrioola's specialized 
knowledge made him a valuable intermediary. The 
Elector died in 1558, and was suoceeded by his 
brother Angus who continued the 
Agricola reviously enjoyed from Maurice. 
text of the ‘ Re Metallica”, dedicated to Maurice 
and Augustus, appears to have been completed by 
the end of 1550, but was long delayed, probably by 
the preparation of the several hundred woodouta, In 
1558 the completed book was sent to the Froben 
Press; but ıt was March 1556 before it appeared in 
print. Meanwhile, Agricola had died on November 
21, 1555, from a sudden fever that lasted only four 
days. His position as a Oatholic Bürgermeister in a 
flercely Protestant town must have been anomalous, 
yet ibis aad to learn his were not allowed to 
bury him in the cathedral of itx, the town in 
which he had been so distingui a citizen. Four 
days after his death, his body was con to Zeitz, 
some forty miles away, and interred , i 
Oatholic cathedral. 

New editions and translations of his books, par- 
ticularly the “De Re Metallica”, continued to appear 
at intervals in the succeeding centuries, and a reprint 
of the Hoover translation was issued only a few years 
ago. No English translation of the ‘De Ortu" has 
yeb For this reason. it has been eolipeed in 
fame the better known and beautifully illustrated 
“De Re Metallica". Nevertheless, it has every right 
to be regarded aa a major scientiflo classic. Agricola 
brought to a study of the Marth and ita constituenta 
the touchstone of his own experience, and assayed 
the theories of earlier authors in the crucible of his 
profound knowledge of their writings, often finding 
the ‘ore’ to be of poor quality. 
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The ‘De Ortu" contains four new works and 
reprint of the earlier "Bermannus". Though eec 
treatise is self-contained, and the titles may appee 
unrelated, yet in fact their arrangement follows 
methodical plan. The first book, ‘De Ortu et Cause 
Subterr&neorum", discusses the physical phenomene 
affecting the earth, in particular the played b 
water; and Adams‘ comments t Agricola 
fesaription of the earlier stages of erosion might we 
have writtan in the twentieth century. Anothe 
of the topics in this treatise is the origin of or 
deposits, and here Agricola’s reasoned view, tha 
ores were dopoaited from solutions in channels o 
fissures that had originated after tho containing rooki 
constitutes & remarkable advance on all previou 
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- speculations. The next two treatises deal with th 


constituents of the Earth. The first ("De Natur 
eorum quae effluunt ex Terra”) discusses those which 
are vapours or liquids, and the second (‘De Natur 
Foesiliam’’) discusses solid bodies, for which he usee 
for the first time, the word ‘fossil’. The use of thi 
term to describe all substances dug out of the earth 
continued for well over two centuries, and it is onk 
since the beginning of the nineteenth oentury that i 
has been restricted to fossil organisme. Tho D+ 
Natura Foesilium"' is the first attempt at a systematic 
mineralogy, and in it i 
minerals for the first time. 
‘fossil’ bodies has been described by Adams, but € 
fact of considerable historical importance, which d. 

not appear to have been commented on by chemists 
is his recognition of the difference between chemica' 


& century before that of Boyle in the ‘‘Sceptical 
Ohymist". Boyle, incidentally, was familiar with the 
works of cola, whom he, described as “the moet 
classick author we have about mines”. - 

Agrioola's fourth treatise, on old and new mines 
and minerals (‘De Veteribus eb Novis Metallis”), 
contains a wealth of information concerning the 
situation of mines and the metals obtained from 
them. It is worth mentioning here that he gives a 
list of places in Cornwall where tin was worked, and 
refers to the meeting of miners from Cornwall and 
Devon every seven or ei years on '"Hengenston- 
donus mons" (Hingston twelve miles north- 
weet of Plymouth) to discuss their affairs. This is 
later mentioned by Camden. 

The “De Ortu" was translated into Italian in 1550, 
&nd other Latin editiong in 1558, 1612 and 
1657 ; but the most useful edition for the student is the 
German translation, with many notee, which appeared 
during 1806-10. Unfortunately, this is as scarce as 
the earlier editions. An ish translation would be 
most valuable and attract to the book the attention 
ib undoubtedly merits. Meantime, one can say there 
is no question of placing Agricola among the great— 
he already stands there—but, unfortunately, almost 
unrecognized. 
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ENERGY EXPENDITURE BY MAN 


"T is notorious that there are fashions in science. 
. The di of a new approach in any branch 
m work tends to direct attention to a restricted 
spect: not until the cream has been skimmed by 
1eans of the new technique is a balance restored. 
‘the study of nutrition is peculiarly liable to such 
mdencies: the discovery of vitamins ushered in a 
uitfal and major preoccupation with the funds- 
1ental biochemical processes of cellular metabolian, 
nd so did the appreciation of the importance of 
*àco elements. Indeed, the earlier interest in 
»roximate principles’ was well-nigh ousted, and the 
ictum, “look after the calories in food and the other 
onstituenta will look after themselves", fell into a 
robably well-deserved disrepute. 
In nutrition, however, there is & very special sense 
1 which a balance of interest must be preserved. 
as individuals and as communities we must balance 
lhe intake and expenditure of energy: the energy 
ze give to the world in the work of our muscles and 
1 the heat of our bodies we must recapture from 
ood. If i exceeds income, the body of 
she individual wastes away, and on & national scale 
amine is abroad in the land; if intake is greater 
han expenditure, the individual will suffer from the 
əthal nuisance of obesity, and in the community 
here will be a glut and, in default of adequate 
Qethods of storage, a waste of food. Thus it is not 
uffioient to concern ourselves solely with the intake 
ef food, to make available what we believe to be a 
afo margin in excess of requirements. If it comes 
o the point that we have to adjust our expenditure 
o income, we shall have to know how best to use 
he energy available to us. To combat obesity, the 
sual ice is to recommend a restriction in intake 
X fi But & human being is not a mere machine. 
de has genetical roote stretching far into the pasb 
»yhen his body was adjusted to a life of hard physical 
oil. To restrict the intake of food is to throw his 
^hysiological processes out of E rdi and it is better, 
f the food is available, to adjust the balance by 
noreasing exercise. That demands some knowledge 
of the time-course of energy expenditure in different 
At the beginning of this century there was con- 
siderable interest in human calorimetry, both direct 
and indirect, this interest being well illustrated in 
ihe successive editions of Graham Lusk’s classical 
;»»ok “The Elements of the Science of Nutrition” 
1900—31). For the reasons already mentioned, 
nterest in calorimetry lapsed but now shows signs 
of & i in part due to the introduction of new 
ipparatus and in part due to a realization that, 
all, calories do matter. It was not appropriate, 


therefore, that the Nutrition Society should arrange . 


ihis year a symposium on the "Energy Expenditure 
oy Man”, which was held in the National Institute 
for Medical Research, Mill Hill, on October 15. 
The first paper at the symposium, on the develo 

nent ‘of experimental methods for oe 

xrpenditure of energy by man, was given by .G. 
Douglas. He explained briefly the theoretical bases 
of calorimetry and followed the in technique, 
ximarily in indirect calorimetry, from the early days 
of Regnault and Reiset! in 1849 to the present tims. 
There have been no changes in fundamental prin- 
iple and surprisingly few] variantes in the technical 


. Dr. Dougias’s use of a large gas-ti 


approach to the problem. The determination of the 
expenditure of energy depends on measurement of 
the gaseous exchange between a living organism and 
the atmosphere which surrounds it. The earlier 
techniques tended to be elaborate and cumbrous. 
The animal or human being was enclosed in a chamber 
through which air was circulated by a pump. The 
oxygen used by the animal was replaced fram outside ' 
the system, and carbon dioxide absorbed within the 
system. Such techniques restricted gravely the living 
activities which could be studied, although brave 
attempts were made to study muscular activity in 
man by placing ergometers within chambers. 
Indirect calorimetry was first su y freed from 
the shackles of cumbrous Isboratory equipment by 
t bag to collect 
the expired air. Such a bag could be worn on the 
back, giving the subject very considerable freedom 
to carry out normal activities. The idea came to 
Dr. Douglas when watching an old-fashioned ‘magic 
lantern’: the for the lime-light were stored in 
large bags. o advance on this Douglas-bag tech- 
nique appeared until 1940, when German workers 
introduced the Kofranyi-Michaelig respirometer (Max- 
Planck respirometer), which is & reversion to an old 
inociple*. The expired air is passed through a light, 
flowmeter worn on the back like a haversack. 
As the expired air passes through the meter, amall 
samples are withdrawn and oollected for subsequent 

Accurate methods of indirect calorimetry demand 
accurate gas analysis. Attempts have recently been 
made to replace the Haldane and similar types of 
apparatus by rapid physical methods; but these have 
not yet proved satisfactory. 

H. 8. Wolff described his light-weight in tang 
motor pope beeen the principle of which is 
the same as that of the Max-Planck reepirometer, 
except that the flowmeter employs a method new to 
calorimetry. The of the ired air lifts a 
digpliaans Sonn of ths exit Gabe OF ihe taster: and 
the lift of this diaphragm is proportional to the flow. 
The excursion of the diaphragm, by means of an 
electro-mechanical, integrating device, allows the 
volume of expired air to be read on & veeder counter. 
In the latest models the volume of air expired can 
be recorded at a distance by transmitting impulses 
from the meter. A small pump draws & sample of 
expired air into a polythene bag, and the air in this 
bag is afterwards analysed. The pneumotacho- 
graph, with ita associated i t, is light, 
offers little back to breathing and records 
faithfully rates of flow far in exceas of those found 
during maximum expiration in strenuous exercise : 
with a face mask it can be worn for hours without 
distress, and thirst can be slaked with the mask in 
position. Observations have been made on men in 
the Army performing hard physical exercises. The 
way is thus open for a very complete survey of the 
expénditure of energy over long periods and in all 
walks of life. 

In the afternoon seasion O. G. Edholm dealt with 
the value of measuring expenditure of energy in 
nutritional studies. These in the past have depended 
almost wholly on dietary surveys. Such surveys 
give reasonably accurate information on the incoms 
of energy, but give no indication of how the energy 
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is spent. A review of the few surveys in which both 
intake and expenditure were measured shows good 
agreement on the average aver & period of days. In 
& recent careful study‘, however, no correlation was 
found between individual daily intake and expendi- 
ture of calories: there was no correlation even 
between the mean diture of the group on any 
Gas Gay and dhe miako an shai duy: There was & 
-oorrelation between the mean expenditure on one 
day and the intake two days later. Here is revealed 
an aspect of metabolism that is but imperfectly 
understood. The human body is able apparently to 
adjust its intake of food to an of energy 
which took place days before. Indeed, there is 
evidence that such belated adjustment may txtend 
over a much longer period. 

R. Passmore discussed the time-course of the daily 
expenditure of energy by human beings. With 
increasing mechanization in industry, with ‘Homo 
sapiens’ becoming ‘Homo sedeniartus’, we tend, in 
our estimation of the severity of work, to place 
undue emphasis on the nature of the employment. 
Lying, sitting and standing occupy & large part of 
ae twenty-four hours even for an active mafi. 

500 Calories are spent asleep in bed, and 

ories in recreation. and off-duty activities ; 
and this seams to hold whether the occupation 
involves light or heavy work. Should there be a 
diminution in expenditure of energy in the period of 
recreation, aa there may well be with i 

and if the appetite is not correspondingly 
curbed, obesity will rear its ugly head. 

J. V. G. A. Durnin had the rather thankless task 
` of talking about the influence of age an' expenditure 
of energy. The report on calorie i ta by a 


committee of the United Nations Food and Agriculture . 


Organization® suggesta that the intake of calaries at 
-twenty-flve years of age should be decreased by 
7-5 per cent for every ten years beyond that age. 
There is very considerable criticiam of this proposal ; 
but the original suggestion, and all ariticigme thereof, 
‘suffer alike from a ‘practically complete laok of 
known facts. Information is badly needed in all 
communities where shortened working-hours for the 
young make an increasing demand for labour from 
the elderly. How do advancing Mast Oe eae 
efficiency, and what load can we eid with safety 
on the age group 55—70 years? e do not know. 
A short pilot experiment showed that elderly men 
used more energy in walking than did younger men. 
The elderly, however, gpent no more energy when 
the exercises were confined to the muscles of the 
arms. There is no reason why the metabolic pro- 
ceases in the muscles of the elderly should not be as 
efficient as those in younger people; perhaps neuro- 
muscular control is not eo efficient. ' 

EHE. R. Noltie dealt with the expenditure of energy 
by athletes, a subject on which information is scanty : 
with the older techniques it was scarcely feasible to 
find with any degree of accuracy the expenditure of 
energy during the more strenuous and competitive 
forms of exercise. Golf is known to make com- 
i modest demands on expenditure of energy, 
froin. ; fast walking, due to swinging of 
in energy and even more 
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very great 
Aran ue uw dan uy acai 
in all circumstances, more economical than the snow- 
ahoe, It is posible, too, to estimate the influence 
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of style and of length of stmde m running. Tt 
‘fast start’ is costly in terms of energy expenditun 
possibility the 
athletes, trainers, and spectators with a financis 
interest in the outcome will all have ultimately t 
discuss athletic contesta in relatively pure physio 
ogical terma. 

tended t 


focus on obesity, on ita causation on the ver 
real problem of the control of body-weight: restric 
the food intake and we are unhappy, increase exeroit 
and we become-all the hungrier. What is the caue 
of fatigue? What causes muscle soreness afte 
unwonted severe exercise? We have no answen 
These may come by future closer in tion tha 
in the past between the phynielogical biochemice 
approaches to the problems of nutrition. 


1 Regnault, V., and Eolset, J., Anu. Chim. (Pkye.), 88, 100 (1849). 
! Kofranyl, H., and Michaslis, TL. F., Arbeilzpipeiologie, 11, 148 (1940 
* Fletoher, J. a ria ase a J. Physiol., 183, 67P (1954). 


t Hdholm, O. G., Fietoher, J. G., Widdowson, Hise M., and MoOano 
R. A., ad. Nur., 3 S (1966). 


*“Qalorie Requirements” (Washington, D.O.: F.A.0., 1950). 
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OBITUARIES 


Dr. W. K. Spencer, F.R.S. 


De. Wura KrwGpow Spacer, whose dee 
occurred at Ipswich on October 1 at the age o 
seventy-six, was a prominent figure in the world o 
education who, no exacting officie 
duties, found time to carry out important researche 
on fossil starfishes and other Echmodermata, The 
son of J. F. Spencer, formerly of Parkstone, Dorset 
be was born at Barrow-on-Soar, and spent his boy 
hood at Upper Ho Yorkshire, where his father 
had been appointed headmaster of the village school 
From Batley Grammar School (where he was & oon 

of Sir Owen Richardson) he gained » 
demyship in natural science at Magdalen College 
Oxford, where he proceeded in 1898 after studying 
for a short time at the University of Marburg 
Graduating in 1902 with 


began his researches on fossil mvertebrates. 

For a year (1908-4) Spencer held the 0? 
lecturer and demonstrator in the University 

ment of Geology at Oxford, under W. J. Sollas. His 
career as a teacher of palwontology soon terminated 
however, for in 1904 he was appointed to a 
under the Board of Education, and before 
became the Board’s chief examiner in science. In 
1914 he was appointed inspector of schools for East 
el kis ementi 1088 and vue largely apona 
until his retirement in 1958 and was 

ible for the very effective reorganixa& 

extension of the schools af that arsa whibh andthe 
the Hadow Report of 1926. On retirement he lived 
for a time in Bouthern France and continued with his 
research work in the "University of Montpelier. 
When France was overrun by the German army he 
escaped to Po and proceeded to, South Africa, 
where he educational work. After the War 
he again retired to France, first re-visiting Great 


Britain in 1958. 

Bpenoer's first echinoderm , published by the 
Royal Society in 1904, dealt the Palsoxoic genera 
Palaeodéscus and pea escent to the investigation of 
which he applied Sollas’s technique of serial sections. 
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> then turned to the Cretaceous Asteroidea, oom- 
eting (1905-7) for the Palmontographical Society 
Sinedograpivon thab group which had been begun 
+ W. Percy Sladen in 1891-98. The evolution of 
ese forma was the subject of a subsequent paper in 
e Phil. Trans. Roy. Soo. (1918). His major work 
«2 his monograph of the British Palsozoic Asteroroa, 
n parts of which were published by the Paleonto- 
aphical Society between 1014 and 1940, when the 
Er me fuut prod en Spencer’s 
eb work, in which he and discussed the 
arliesb known starfiahes, which occur in the Lower 
wdovician of southern France and Bohemia, was 
ablished in 1951 by the Royal Society. 
Spencer’s work was concerned largely with ancient 
ad often indifferently preserved fossils ; but he was 
a adept at getting the most out of his material and 
tways regarded the subjects of his researches 
rimarily as animals which had once lived in har- 
sony with their environment, and the functional 
of every structure of which demanded 
iterpretation. The skilful reconstructions of these 
mimals and their organs, well depicted under his 
«idanoe by his artist, F. T. Jones (an Ipswich art 
aster), are a notable feature of his papers. He 
eoeived his Oxford doctorate and the Lyell Award 
fe oraal ee eee p lr 
931 was elected to the fellowship of the Royal 
iociaty. L. R. Cox 


Mr. R. B. Pilcher, O.B.E. 


Tas name of Richard Bertram Pilcher, who died 
st his home in Northwood on October 1 in his eighty- 


he Royal Institute of 
nstitute of Secretaries. A native of Patrixbourne, 
war Canterbury, he was appointed clerk to the 
mstitute of Chemistry in 1892 and became suo- 
yosively assistant secretary (1804), secretary (1895) 
wd registrar and secretary (1900-45). Pilcher had 
mown all the presidente from 1877 onwards, and 
rom his youth completely identifled himself with the 
xrofeedion and ita interesta and aspirations. 
Tis tall, lean and dignified , with a hint of the 
woetic, due more to the delicate state of his health 
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in early manhood than to any avbidance of the 
pleasures of life, was well known in seientiflo and 
official circles for many decades. 

During the First World War tho Institute became 
the chief agency whereby the various ministries and 
Government ta obtained chemists, and 
Pilcher, then secretary to the Glass Research Com- 
mittee, was in constant demand. After the War he 
interested himself in the re-settlement of officers and 
other careers matters, serving on committees of the 
Ministry of Labour. He was appointed O.B.E. in 
1920. He served as honorary secretary of the Chemical 
Council from ite i ion in 1035 until 1943. He 
became a member of Parliamentary and Scientific 
Committee in 1935, and a vice-president ih 1943. In 
1952 the Institute paid tribute to his long service 
and abiding interest in the profession by admitting 
him as one of ita first honorary Fellows. 

An avid reader, fond of honest labour, and prone 


jomb pea “What Owes to Chernin 
Science” (1918); and “The Profession of Chemistry" 
Having a keen interest in the history of 
in chemical biography 
and iconography, he acquired a mass of manuscript 
material and a well-known collection of prints. 

A Fellow of the (then) Institute of Secretaries in 
1897, Pilcher served it as a member of counoil 
from 1908, as vice-president (1924-26) and as 
president (1926-27). He introduced the system of 
registered studentahip, and waa ever pleased to 
think that many thousands of young people had 
thereby increased their knowledge and worth to the 
community. He was also a chairman of council 
af the Association of Men of Kent and Kentish’ Men. 

Pilcher was intensely. human and loved all growing 
things. TEN patare, MOVIE oe 19 o ee 
interests of his life—children and flowers; studenta 
and the history of science ; the nurturing and service . 
of two rapidly expanding profeasional organizations : 
in these matters his years did not weary him nor 
diminish his ardour. He is survived by his widow, 
Violet Frances, two sons and a daughter. 

F. W. QBs 


NEWS and VIEWS 


Royal Society: Award of Royal Medals 
H.M. Tum Quumn has been graciously 
approve recommendations made by. ae ier ot of 


Perey Boss Mur ake a Di the Gen Hida 
Medals for the current year as followa: Sir Alexander 


Todd, professor of chemistry, University of Cam- 


contributions of eda value to 
nany aspects of insect physiology. 


Electronic Engineering at Live I: 
7 rof. J. D. Craggs 
Taa Robert Rankin chair of electronic 
n the University of Liverpool has been filled by the 
pointment of Dr. J. D. Craggs, formerly reader in 
slasteonid engiieseng: Dr. Craggs graduated in 1937 


in the University of London and, after a year’s 
` research in the Mechanical Engineering Department 
at King’s College, London, he was awarded a Depart- 
ment of Scientific and Industrial Research grant to 
enable him to work under the direction of Sir Charles 
Ellis on the development of a high-voltage accelerator 
for nuclear research. This work was carried out m 
the Research Department of the Metropolitan-Vickers 
Electrical Oo. at Trafford Park, Manchester. In 1940 
Dr. Craggs joined the research staff of this Company 
and continued to work on the accelerator until 1941, 
when he became concerned with the development of 
high-power spark modulators for radar. 
1944-45 he spent six months in the University of 
Oelifornia, Berkeley, on studies of collision process 
connected with the uranium fission pro . In 
1945 he returned to the Metropolitan-Vickers Research 
t and was responsible for the construction 
of a 20-MeV. betatron. He also carried out work on 
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the characteristics of electric sparks. In 1948 he 
Joined the University of Liverpool as senior lecturer 
in electrical engineering and in 1049 he was promoted 
reader. Prof. Creggs's recent researches have been 
concerned mainly with electrical discharges. He has 
been an active member of the Institute of Physics 
and has been largely responsible for the formation of 
the Li l and North Wales Branch of the 
Institute. He is a member of a Ministry of Supply 
committee dealing with the application of electronic 
techniques to ballistic probleme, 


Geology at St. Andrews : 
Dr. Charles F. Davidson, O.B.E. 


Dn. O. F. DavipBow has been appointed to the 
chair of geology in the University of St. Andrews, 
consequent upon the retirement in 1954 of Prof. 
D. E. Innes. Dr. Davidson is a graduate of that 
University (University College, Dundee), where he 
took his degree with first-class honours in geology 
and mineralogy; afterwards he was awarded the 
Se oe E t a 
South is, Outer Hebrides. Dr. Davidson has 
had a di i career with the Geological Survey 
of Great tain and the Museum of Practical 
Geology, which he joined in 1984, and from which he 
has resigned his appointment as district geologist in 
charge of the Atomic Energy Division. He was first 


concerned with preparing exhibita for the new. 


Museum in South Kensington ru uo 
19835, and his duties under Dr. W. F. P. intock 

i his experienoe, especially in mineral determ- 
ination. During the Second World War his attention 
was turned to preparing reports on overseas geology 
for the intelligenoe departments of the Services, 
particularly for the Naval Intelligence Division; in 
1941 he compiled & report on uranium resources. It 
was this latter work which led to the setting up in 
the Geological Survey, with Dr. Devidson in charge, 
of a special department for investigations upan radio- 
active ores. Towards the end of 1045, the respons- 
` ibility for research and 
energy passed from the Department of Scientific and 
Industrial Research to the Ministry of Supply, and 
in 1954 to the United Ki Atomic Energy 
Authority. The work of the Survey’s Atomic Energy 
Division, undertaken in conjunction with these 
various bodies, was directed towards the discovery 
and evaluation of radioactive mineral deposits 
capable of furnishing uranium and thorium ores to 
the British market. Dr. Davideon’s success was 
marked both in fleld-work and in the development 
of appropriate laboratory techni 
of his very extensive travels, he visited areas in 
remote paris of the world to assess the economic 
potentialities of these i ores, and in several 
cases he has contributed to the scientific under- 
standing of their genesis. - 
Visit of Russian Sclentists to Britain 

THs Royal Society, in association with the Soviet 
Relations Oommittee of the British Council has 
arranged for a of leading Russian scientists to 
visit Britain. Fe delogation ds lod by Acadomivinn 
A. N. Nesmeyanov, president of the Academy of 
Saiences, Moscow ; members of the delegation 
include Academician I. G. Petrovaky, mathematician 
and rector of the University of Moscow ; Academician 
A. L. Kursanov, plant pe eee Academician, 
V. A. Kargin, physical chemist ; corresponding 
member of the Academy P. Ya. Kotchina, hydraulics 
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engineer. Academician Neameyanov is a distingu ish 
chemist and was director of the Institute of Orga» 
Chemistry of the Academy of Sciences. He beca» 
president of the Academy of Sciences in 1951, m 
been a member of the Supreme’ Soviet of t 
U.B.8.R. since 1950. In addition to a number 
functions at the Royal Society, the delegation is 
visit Cambridge (November 18-20), where they w 
be the guests i i 
ia being arranged by Bir Edward Appleton, inoip 
iversity ; and Oxío 

Oyril Hinshelwoo 
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ysical 
Experimental Station. delegation will be tJ 
guests of the Royal Society ab ita anniversary dinm 
on Bí. Andrew’s Day, November 30. ; 


Visit of British Atomic Sclentists to the U.S.S.! 


A DHLEGATION from the United Kingdom Atom 
Energy Authority is on a six-day visit to the Bovis 
Union. Owing to heavy commitmenta in Gree 
Britain, Sir John Oockoroft, director of the Atom: 
Energy Research Establishment, Harwell, has nc 
been able to take part in the visit ; the delegation: 
therefore being led by Dr. B. F. J. Schonland, 
director at Harwell. The other members of th 
delegation are : Dr. Willis Jacksun, repreeonting tb. 
Royal Society and the British Nuclear Cor 
ference ; Mr. B. D. Goodlet, head of the Engineerim 
Research and Devel Division, Harwell; D» 
J. V. Dunworth, head of the Reactor Physics Division 
Harwell ; Dr. D. W. Fry, head of the General Physic 
Division, Harwell; Mr. A. A. Smales, head of th 
Analytical Chemistry Group, Harwell; Dr. L 
Rotherham, head of research and development 
Industrial Group, Atomic Energy Authority; anı 
Mr. J. O. O. Stewart, director of the Technical Polic: 
Industrial Group, Atomic Energy Authority. Th: 
visit is the result of an invitation for a Britis) 
delegation to visit the Soviet Union addressed to Bi 
John Oockcroft at Geneva in August by the Sovie 
delegation to the United Nations Conference on th» 


The 
programme of the visit to the U.8.8.R. includes ar 
atomio power station, a 


Astronomical Clock In York Minster 


A xUMORIAL to airmen who fell’ while ting 
from bases in Northumberland, Durham and York- 
shire during the Second World War was unveiled in 
York Minster by H.R.H. the Duke of Edmburgh on 
November 1. The memorial contains an astronomical 
clock, designed by Dr. R. d'E. Atkinson and made 
under his direction in the wor. of the Royal Ob- 
On the west is a 
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* model sun ‘are of such a length that when they 
«appear behind tho disk, twilight is approximately 
<img. In addition to its daily motion, the sun is 
own to move along a circle representing the 
'iptio and it thus rises to the appropriate elevation- 
any time of year. Solar time may be read from 
is dial and Greenwich Mean Time is shown on a 
al below. The i of time may thus be 
mained as the difference between the dials. The 
‘ser side of the memorial carries an "Astral" dial. 
ais shows the apparent motion of the northern 
cumpolar stars. Sidareal time may be read from this 
4l and it is also shown on dials on the “Zodiacal” 
Ke converted into The clock depicts eventa 
propriate to the latitade and longitu of York, 
is intended to give'& picture of the heavens as 
m by a navigator in an aircraft over the city. Ib 
housed with & Book of Honour in & walnut frame 
signed by Prof. A. E. Richardson and ornamented 
* Mr. Maurice Lambert and Mr. H. J. Btemmers. 


:mospheric Pollution In Great Britain 


Iw moving the second reading of the Clean Air 
ll in the House of Commons on November 8, the 
zliamentery secretary to the Ministry of Housing 
«d Local Government, Mr. W. F. Deedes, eaid that 
Government believes that the necessary replace- 
emt in the black areas goheme of about 19 million 
ms of house coal by amokeless fuels cao be gradu- 
ly achieved over fifteen years. The Government 
s &ooepted the Beaver Committee’s recommenda- 
«n8 that the most efficient practicable method of 
moving sulphur should be used in power stations 
or near populated areas, and research into this. 
oblem is being prewed forward. He" em i 
at the rate of progreas may be limited by the 
füculty of finding the technical staff required by 
cal authorities for the discharge of their additional 
sponsibilities. Mr. Deedes announced the Govern- 
ent’s aooe of the Beaver Oommittee’s 
commendation for the establishment of a Clean 
ir Oouncil, and in replymg on the debate the 
inister of Housing and Local Government said that 
is the Government’s intention to make the Bill as 
fective, tight and strong as poeaible consistent with 
hat is practicable. He is prepared to consider the 
clusion of & general introductory clause 

ab clean air is a national policy, though he does 
yt think it would add anything to the Bill, and algo 
| make the appointed day, for the purpose of the 
ven-year period allowed for the modification of 
en A Tay e io ee oF the BIL- -In 
gard to research, he emp the work already 
sing carried out by the Department of Soientifio 
id Industrial Research and referred to the oon- 
ruction by the Central Electricity Authority of a 
D-seale pilot plant for extensive trials at a power 
ation. Mr. Sandys promised to oonsider sym- 
sihetibdlly Gta Inter nago any aniani bet 
» make the Bill a more effective instrument to 
vadicate a great social and economio evil, a 
ienace to public health and a source of waste and 
aetruotion. 


No, 4490 


dentific Library Centre In London 

IN a written answer to questions from three 
embers of the House of Commons on November 1, 
r. J. R. Bevins, parliamentary secretary to the 
inistry of Works, as reprosenting the Lord President 
: the Council, stated that the proposals for improved 
ientiflo libraries referred to in the eighth annual 
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report of the Advisory Council on Scientific seer are- 


at present being considered by the 
Pn ieu m jects involve considerable capital 
the reference library scheme 18 
Berna ur idee Loedens EA 
Office, Mr. Devins regretted that he was not yet able 
to make a statement. In a further reply on Novem- 
ber 8, Mr. Bevins said that the capital oost of a new 
building to house both the Patent Office and ite 
library, extended to provide a National Reference 
Library, was estimated at rather more than £2,000,000. 


Economics of the Press In Great Britain 


Tua broadsheet on the ‘Balance Sheet of the 
Press”, issued earlier this year by Political and 
Eeoanomic Planning (Planning, 21, No. 884; 1955. 
Pp. 14; 2s. 6d.), is of particular interest in view of 
the recent announcement by the Board of Trade that 
control of newsprint in Great Britain is to end next 
year. The broadsheet directed attention to great 
changes which are impending in the organization of 
the British Prees. It is the first of a series which sets 
out to examine these problems, and it throws some 
light on the critical reception of the Government’s 
decision by the Newsprint Supply Company, which 
is desirous that some form of voluntary rationing 
should continue to safi the weaker papers, as 
the vous Du control not mean that supplies 
will then adequate to meet demands. On this 
point the broadsheet suggests that the high price of 
newsprint is likely to prevent daily newspapers from 
reaching their pre-war size, although twelve-page 

are probable. A considerable rise in world 
fand ia unticioaiod during the nert (decads, and 
substantially increased production is planned in spite 
of the fact that world supplies aro severely limi 
the immediate future; the provision of more news- 
print during the next few years depends on renewed 
contracts with Canada, although, later, increased 
supplies may be available from non-dollar sources. 
ook ey and 1947 the circulation of London 
and provincial dailies rose by more than ten million 
and that of Sunday newspapers by fourteen million, 
compared with an increase in ion in the 
period of 2-6 million. Magazines periodicals had 
a circulation of abont beenie aie million tn 1938 and 
probably more than forty million im 1052. Press 
advertising in 1954 was estimated at about £100 
million out of a total advertising expenditure of 
£280 million, and, of this, 88 per cent was in pro- 
vincial newspapers, 24 per cant in national newspapers, 
21 per cent in magazines and periodicals and 16 per 
cent in trade and technical journals. The provincial 
posters and the amaller-circulation 
magazines are expected to lose most to television 
advertising. As regards the future, costa in all 
Se ee ql en ceo aciem 
to continue to the total circulation of the 
national papers is probably near its limit, Total 
sales revenue is unlikely to be increased by raising 
the price of the daily paper; unaccompanied by a 
larger paper, it could cause a substantial fall in sales. 
In view of competition from television advertising, 
substantial increases in advertising-rates are unlikely, 
nor, while papers remain at them present size, can 
the 38 per cent of their space devoted to advertising 
be inoreased. Much could be done, however, to 
eliminate waste of man-power and materials, and the 
broadsheet suggests that both management and 
labour should pay greater attention to the increase 
of efficiency in this way. 
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Cortlsone and Cortlcotrophin 
Tum November issue of The Practitioner is devoted 


supplies of them will soon be enough to satiafy all 
nexde. They in moet instances, used empirically, 
because we do not yet know enough about how they 


inion expressed 
a n 
Ee sre de ue cobra awe ed Ve 
advice given by Prof. Wayne that, in cases of doubt, 
it is better to be cautious in deciding to give these 
drugs". Prof. Wayne, kowene, dino says that been 
years ago the text-books "devoted pages to the side 
effecta of sulphonamides, but they are still used in 
considerable- quantities and with good effect". 


The South African Museum, Cape Town (1855- 
1955) 


Tmn centenary of any organization is an appro- 
priate-time details of its origin and 
The South sut Muon at Cape Town has thus 
just published an admirable booklet to celebrate that 
event (pp. 23+4 plates; 1955). As with Bo many 
museums of the early and middle nineteenth century, 
it was founded on the pattern of the British Museum 
in London. Jt is indeed fortunate in that as early as 
1855 the trustees realized that the Museum should 
be a place of education combined with recreation and 
also a centre of research on the natural of 
Bouth Africa. Ib was nob until 1897 that Museum 
acquired a second and more adequate building, and 
now it is rightly suggested that the centenary should 
be marked by additional galleries. This would enable 
the greatly increased collections to be more properly 
and the display to be modernized. The 
klet gives & brief description of the principal 
gcquiaitions since 1855, and an important section 
deals with the fleld-work that the Museum has been 
able to organize. 


‘British Nuclear Energy Conference: Meeting In 
London 


Tæ British Nuclear Energy Conference, which has 


been formed by the Institutions of Civil, Mechanical, 


Electrical, and Chemical Engineers and the Institute 
of Physica (see Nature, June 11. p. 1023), will hold 
ita first in the form of a lecture symposium, 
to be held at the Institution -of Civil 

(Great Street, London, 8.W.1) on Novem- 
ber 80 (2.15-8.15 p.m.) under the ip of 
Bir Christopher Hinton. Lectures will be delivered 
as follows : the United Kingdom Atomio Energy Pro- 
ject (Sir John Cockcroft) ; the place of nuclear energy 
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in United Kingdom power development (V. A. Pe 
and J. O. Duckworth); the use of research react 
in nuclear power development (H. J. Grout); a 
health and safety in a nuclear power industry (A. 
Maclean and Dr. W. H. Marley). The papers will 
published in the new B.N.E.O. Journal of the Oc 
ference (meo Trans. Inst. Chem. Eng., 88, No. 


Oct. 1955). Attendance at the sym 
Rer Sete a Ed 
cerned, and those who wish to attend should write 


soon ag possible to the secretary of their particu™ 
professional body. 


Atomic Energy Exhibit at British Industries Falr 
Tum “Atoms for Britain!’ exhibition, shown 
Geneva during the Conference on the Peaceful Us 
of Atomic Energy, will be seen for the first time 
Britain at next year’s British Industries Fair. It 
to be presented by the U.K. Atomic Energy Authori 
and will be a major feature in the electrical a» 
electronics sections of the Fair at Olympia, Londo 
during April 23-May 4. The exhibition, which cove 
7,000 sq. fb., will show Britain’s progress in he 
neesing nuclear and in using atomic energy 
industry, ture and medicine. The researr 

curie cot at Hacwoll wil bo heeled Dy 
scale models, photographs and diagrams. One of 
models will be of DIDO, the 'heavy-water' researt 
reactor which will be completed by next summer. 
model of Britain’s first atomic power station no 
built at Calder Hall, Cumberland, will also X 
ow. This station, which is scheduled to sta 
feeding into the national grid at the e» 
of next year, is the first of twelve to be built 
eT the next ten years. Another modi 
on be of a more advanced and expe» 

type cf power unib now under consiruati 
at Dounreay, The uses of radioactih 
isotopes aleo be shown. 


First International Congress on Documentation + 
Applied Chemistry 


Tau first International Congreas on Documentatic 
Nose era a eed eee oe 
November 22-25, at the Institut Dgr aaa 
berry Place, South 


on 


under the patronage of the ioatea] Union : 
Pure and Chemistry, and the president « 
honour is Cherwell, Dr. Lee's professor + 


experimental philosophy in the University of Oxfor« 
who will open the first session. The 
confined to one perticular fleld, namely, a 
chemistry, and although not the first of its 

it is the first conference at an international lev 
at which a serious attempt has been made i 
bring together librarians and mformation officer 
ou Ono Hand, Cand the applied: chemin, “Sho! d 
the information they supply, on the other. O 
November 23 two seasions will be held on the inte 
national and national scenes, respectively, with D 
L. H. Lampitt and Bir Alfred Egerton as chai: 
men. On November 24 two sessions will be devote 
to particular problems, with Prof. E. Veland 
(Sweden) and Prof. A. Nasini (Italy) as chairma 
On the last morning, the Congress, with Prof. V 
Albert Noyes (United States) as chairman, will loo 
to the future. At the final session in the afternoo 
there will be an open discussion on the problem 
raised during the various sessions and a paper per givin 


a summary of the proceedings ; & valedictory 
will be given by Sir William Ogg, director of tt 
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tothamsted Experimental Station and chairman of 
Eho Congress Council. A registration fee of 2 guineas 
will be charged, payable to the Honorary Secretary 
Tf the Oongrese at 00 Victoria Street, London, 8.W.1, 
«om whom further mformation can be obtained. 
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Aluminium in Shipbullding 
A symposium on “The Use and Welding of 
Aluminium in Shipbuilding’, organized a joint 
'ommitteo representing the Institute of W. ding, the 
3ritish Weldmg Research Association, the Institution 
«f Naval Architecta, the British b Research 
\ssociation and the Alumintum Development Asso- 
jiation, will be held in the Weir Lecture Hall of the 
matitution of Naval Architects, 10 Upper Belgrave 
3treet, London, §8.W.I, during December 7-8. The 
4ympoeium will consist of four sessions on, respect- 
vely, welding and techniques; materials 
and design; applications ; and applications and 
x»nomio factors. Admiasion to the symposium for 
iicet edd a ae sar se sid Eua] 
[he papers will be lished before the symposium, 
nd a complete set can be obtained Pu peine of & 
ion fee of 4 guineas. The i 
published later and offered for sale by the 
Rosita of W i Further information can be 
obtained from the tary, Institute of Welding, 
2 Buckingham Palace Gardens, London, 8.W.1. 


International Wool Textile Research Conference 


Pot race of the International Wool Textile 
Conference held in Australia m August 


and September (see Nature, October 15, p. 712) are 
to be published in five volumes. The Commonwealth 
Scientific and Industrial Research Organization is 
making & special pre-publication offer at & price of 
£A10 per set of five volumes, or £A2 per volume 
for Volumes A-D and £A4 for Volume E. The titles 
of the volumes are: Volume 4, ‘Histology of Wool 
and Hair and of the Wool Follicle”; Volme B, 
“Chemical Physica and Physical Chemistry of Wool 
and Proteins”; Volume O, “ and Bio- 
chemistry of Wool Proteins, Peptides and Amino 
Acids”; Volume D,, “Physics of Wool and other 
Visooolastio Fibres” ; Volume F, ‘Wool Technology”. 
The ordinary price will be £425 for the five volumes, 
and the reduced tebe is possible only for orders 
which are received before prmting commences. Order 
forms are available from: Australian Boientiflo Liai- 
son Office, Africa House, Kingsway, London, W.O.2. 


University of Glasgow 

Taa foll have been pointed lecturers in the 
University of G. G. W. Groebio (biochemistry) ; 
N. d. Waton ee pharmacology); N. 
Grassie (macromolecular chemistry); J. Aitchison 
(mathematics) ; H. A. de Borde, B. H. Bransden, D. 
Dixon and W. 8. 0. Williams (natural prilsophy) į 
I. A Boyd and Ann B. MaaNaught (physiology), and 
L. M. Kellas (veterinary histology and embryology). 
Dr. A. Bhati has been inted 
Ohemical Industriea, Lii, fellowship in chemistry. 
A oourse in nuclear 
lectures and about twenty-five hours of 
work, is now available in the University for final- 
ear students in engineering; it is being run by the 
Popàrtmeni of Natural Philosophy. A new petro- 
chemical laboratory has been added to the Geology 
De and some of the space vacated by 
the Chemistry Department in the mam University 
building is being taken over as an extension by the 
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Geo y Department. For the present peegion, 
FOA L (273 men and 70 women) heve þeen 
admitted to the science departments, compared with 
987 in 1954. In the University as a whole, the total 
number of matriculated students has imoreased by 
about & hundred to 5,679. 


University of London 


Taa title of professor of biology in the University 
of London has conferred on G. E. H. Foxon in 
arl of his post at Guy's Hospital Medical School, 

that of profeesor of geography in the University 
of London on A. E. Smailes in respect of his post 
at Queen Mary College. The following have been 
appointed to University of London 
tenable at the institutions indicated: Dr. P. M. 
Butler, zoology at the Royal Holloway College ; Dr. 
8. W. Hinds, publio health at the London School of 
Hygiene and Tropical Medicine; N. P. W. Moore, 
mechanical i ing at the Imperial College of 
Science and Technology; and Dr. R. K. 8. Wood, 
plant pathology at the Imperial College of Science 
and Technology. 


Announcements 


Dr. J. F. Looxwoop, master of Birkbeck College, 
has been elected vice-chancellor of the University of 
London for the remainder of the university year 
1955—56, in succession to Prof. H. E. Robinson, who 
has resigned on medical grounds. 

Tum Ellen Browning aga! Fellowship for 1955— 
56 has been awarded to Gordon W. Ballmer. 
The Fellowship is awarded by tho Ban Diego Zoo. 
I Society, California, and is for research in any 

d of biology, a stipend of 3,500 dollars for a ten- 
month period being provided, together with full 
facilities for work at the Ban Diego Zoolo 
Gardens. Dr. Ballmer, who is a graduate in zoo SE 
of the University of Michigan, Ann Arbor, will study 
carbohydrate metabolism in the Testudinata. 

Mna. S. L. HurENANOE, at present county agri 
xu m ee eee ts ee ee 
deputy’ provincial director for the West Midland 
Province of Britain, in succession to Dr. D. H. Robin- 
son, who was recently appointed provincial director. 

Tua ninth meeting of the European Association of 
Exploration Geophysicista will be held in London, at 
Church House, Westminster, during December 7-9. 
Further imformation oan be obtained from tho 
British tative, J. E. R. Wood, British 
Petroleum Co., Ltd., Kirklington Hall, nr. Newark, 
Notts, or from the Association itself at 30 Carel van 
Bylandtlaan, The Hague, Holland. 

Taa Scientific and Technical Group of the Royal 
rates gee Society is arranging a conference on 
“Photographio Science and Technique", to be held 
on 3, in the Arthur Worthmgton Hall of 
the University of Manchester (Dover Street, Chorlton- 
on-Medlock, Manchester 13). Seven papers will be 
read. It is hoped to make a visit in the evening to 
the Shirley Institute. The conference will be open to 
the publio. Further information can be obtained 
from R. E. Withri 49 Kensington Avenue, 
Manor Park, London, E.12. 

Iw his review of Dr. Pollitzer's book on plague, 
which appeared in Nature of October 1, p. 615, Dr. 
E. Ashworth Underwood wrote on line 7: “Dr. 
Pollitzer, the only surviving author’. Dr. Wu 
Lien-teh is in fact alive and still very active in other 
capacities, > 


` 
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PHYSICAL CHEMISTRY OF ENZYMES 
FARADAY SOCIETY DISCUSSION 


HE Faraday Society held a discussion on '"The 
Physical Chemistry of Enzymes” during August 
10-12 in the Department of Physiology, University 
of Oxford. At the suggestion of the chairman of the 
organizing committee, Prof. F. J. W. Roughton, the 
time of the meeting was arranged so that ib followed 
e International Congress in Biochemistry. As a 
result, & large number of biochemists SR 4 Con- 
gress were able to be present at the Faraday” Society 
discussion, and the total attendance was 244. Twenty- 
nine papers concerning a wide fleld of enzyme topica 
were discussed, and a great many valuable contacts 
were made between enzyme biochemists and physical 
chemists interested in the enzyme fleld. The chair at 
. the opening session was taken by the president of the 
s Society, Prof. R. G. W. Norrish, and tho introd 
+ paper was given by Dr. M. Dixon, whose lucid 
' exposition of the present position of the field set the 
pattern for the subsequent discussion. 

Dr. Dixon pointed out that of errs four 
hundred and fifty known enzymes, all of them protein 
molecules, about & hundred have been obtamed in 
erystaline form. He noted that enzyme studies 
include both protein properties and catalytic prop- 
erties, and that most of the papers before the meeting 
were concerned with the latter aspect. A great many 
entyme reactions fall into the general class of group 
transfer reactions, and the requirements of specificity 
suggest in many cases a” close fib between enzyme 
and substrate over a patch 15-20 A. in diameter. 
Buch an active patch might be associated with a 
particular folding of polypeptide chains in the surface 
of the protein, giving"rise to a characteristic arrange- 
ment of side-chains. Passing to problems of kinetica, 
Dr. Dixon discussed the various developments of the 


basic Michaelis-Menten equation, which supposes , 


enzyme (W) and substrate (S) to*combine to form a 
complex (ZS) which decomposes to the product (P), 
with the rate-constanta given: 


ky hi 
: H+S2FS+P 

h 
~He referred to tho various ways of identifying the 
` rate-determining step for the overall reaction, 
later treated in detail by several con’ to the 
discussion. He showed how the effect of pH on 
enzyme velocity may lead to a knowledge of the pK 
of ionizing groups in the active site, and also desaribed 
the use of isotopes in investigating the sequence of 
bonds broken in enzyme reactions, 


Characterization and Physical Properties 

The papers in the section on “Characterization and 
Physical Properties" were concerned entirely with 
soluble enzymes. It is well known that & crystalline 
protein is not’ necessarily homogeneous. In cases 
where two or three} species are present, they may 
frequently be peg by electrophoresis or sedi- 
mentation, the technique depending on differ- 
ences in charge (therefore ionizing groupe) and the 
second on molecular weight. A single homogeneous 

rotein diffusing acroas a boundary according to 

ick’s law seta up a concentration gradient/distance 
relationship of Gausman type, bub a mixture of 
proteins leads to de from this curve. A 
paper by R. L. Baldwin, L. J. Gosting, J. W. Williams 


and R. A. Alberty (Wisconsin) deeoribed first how th 
diffusion method has been increased in sensitivit 
until 0-1 per cent impurity is detectable in crystallin 
albumins, using an interferenoe-fringe method. ; 
Study of the revermible spreading of electrophoreti 
boundaries oan detect differences of one electroni: 
charge between protein molecules. 

V. Massey, W. F. Harrington and B. B. Hartle: 
(Cambridge) have ‘labelled’ enzymes with an organi 
dye molecule, and compared the inhibiting effect o 
the dye with measurements of fluorescent depoleriza 
tion and sedimentation constant. The evidence is that 
the flrsb dye molecules taken up combine with ar 
active group of the enzyme, and that the same groug 
is involved in chymotrypsinogen, ohymotrypein and di 
feopropylphosphofluoridate-ahymotrypein. The group 
eo is therefore probably the enzyme-substrate- 
binding group, and it is of great interest that the 
group is free in the precursor molecule. Since the 
di-tsopropylphosphofluoridate site is also essential for 
catalytic activity, this is associated with activation 
of the enzyme-substrate camplex : 

E +5 2HS ES* +P 
According to H. Neurath and W. J. Dreyer (Seattle), 
the conversion of the precursor o eee 
into the active enzyme chymotrypsin involves the 
hydrolysis of a ide bond between arginine and 
an isoleucine reaidue, a similar process, but involving 
lysine, oocurring in the trypeinogen-to-trypein change. 

In the living cell the enzymes are in contact with 
lipoidal membranes which may modify their activity, 
and this was considered by M. J. Fraser, 
J. G. Kaplan and J. H. Schulman (Cambridge), who 
found negatively charged oil-water emulsions to 
adsorb positively charged ‘catalase very strongly, the 
first eight monolayers of catalase bemg completely 
inactivated. A positively charged oil let, how- 
ever, only adsarbed one monolayer of enzyme, which 
still retained same ivity. Liberation of catalase 
from living oells has been found to give an eighteen- 
fold increase in activity in agreement with the 
emulsion findings. A paper by L. Robert and J. 
Polonovski (Paris) deals with the liberation of 
xanthine oxidase from the fat droplets in milk by 
various methods. If enzyme activity can be modified 
by adsorption on membranes, then a new dimension 
is added to enzyme biochemistry within the cell. 


Kinetics and Mechanism 


The second half of the meeting was devoted to a 
consideration of ‘Kinetics and Mechanism". A paper 
by J. G. Kirkwood (Yale) advanced the view that, 
in addition to the usual dispersion and ion—dipole 
forces, the fluctuation of proton configuration on the 
protein part of an enzyme will lead to an attractive 
electrostatic force on a substrate molecule at its 
surface. If now in the process of forming the activated 
complex (ES — ES*) there is an increase in dipole, 
then there will be & lowering of AG*, the free energy 
change of activation, that is, a catelytio action on 
the substrate. The discussion turned on how far this 
mechanism will predict the details of the activity/pH 
curves observed in practice—it accounta for the 
maximum observed in terms of only one arbitrary 
constant. A paper: by K. J. Laidler (Washington, 
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D.O.) gave criteria for deciding the relative magni- 

udes of k, k, and kẹ, and then tabulated AS* 

entropy of activation) in the various cases. Laidler 

stressed an interpretation of entropy changes in 

arms of water-release effects following polarity 
in the activation process. 

E. L. Smith, B. J. Finkle and A. Stockell (Utah) 
<liscussed the hydrolytic action of purifled pepain. 
"hey found the Michaelis constant Ky (Ky = b+ 
",/k,) and k, to vary with pH in a rather complex 
manner, pH optima ing upon tamperature. 
‘The explanation given was that b, involves a sequence 
of steps, : 

B+ 5 o (BS), + (88), -=> (I8, + P 
and that the rate-datermining step changes with 
Kemperature. The papain molecule contains an 
KH-group in the active site which may function by 
forming a thio] ester with the carbonyl group of the 
benzoyl arginine amide substrate. R. Lumry and E. L. 
Smrth (Utah) prefer to conmder the Michaelis equation 
simply as the general equation for the conservation 
of enzyme molecules, replacing Ky by pje and k, 
by B, and then seeking correlations between a and p 
for the carboxypeptidase system for a range of 
variables, pH, solvent, eto. These authors streesed the 
need for a proper statistical treatment of the experi- 
mental results. : 

Four were presented on esterases. J. A. 
etherlands) fas worked with acetyl cholin- 
esterase and chymotrypsin and confirmed the studies 
of Shaffer and Summerson, using di-tsopropylphoepho- 
fluoridate labelled with phosphorus-32. Reaction of 
the enzyme with this substance and subsequent 
hydrolysis yields phosphoserine; but it seems 
unlikely that serine is the initial aite of attack, as 
pK evidence pomta to histidine as the active site. It 
may be that the di-tsopropylphospho-groups migrate 
from an initial histidine aite to serine, and B. J. 
Jandorf et al. (Maryland) presented evidence that 
ageing chymotrypsin—di-isopropylphosphofiuoridate 
makes it more and more reaistant to reactivation by 
nucleophilic agents. I. B. Wilson (Columbia), in his 
paper, pictured the active site of acetyl cholmesterase 
as an anionic aite next to an eeteratio site. While 
nucleophilic agenta are normally used for removing 
the di-tsopropylphoepho-group from the eateratic site, 
he found: that incorporation of a cationic group in the 
agent much increased. its speed of action. Pre- 
sumably the cationio group is adsorbed on the anionic 
(enzyme) gite and helps the nucleophilic attack. 

compared monoquaternary and diquat 
ernary inhibitors with aocetylcholinesterase and 
butyrylcholinesterase, and on this basis concluded that 
the former contains two anionic sites, the latter one, 
and ordinary liver esterase none. 

Two papers were contributed on bacterial hydro- 

, & particulate enzyme. That by A. Couper, 

. D. Eley and A. Hayward (Bristol and Nottingham) 
found the pH, conversion to be about five times 
faster than either D, — H,O or hydrogenation 
reactions. The true activation energy for the oon- 
version was considered to be 10 kcal., and a de- 
hydrated film of bacteria was inactive but became 
active again on rehydration. A. J. Krasna and D. 
Rittenberg (Columbia) have found that, in the 
H,/D,0 exchange, HD was the first species to appear 
in the gas phase, and they put forward a scheme for 
the conversion involving interaction of an enzyme 
hydride (WH) with water, 

EH + H,O œ EOH + HE, 
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D. E. Koshland (Brookhaven) showed how isotope 
exchange may be used for excluding possible mech- 
anisms of action of transferring enzymes, illustrating 
his methods with experiments on 5'-nucleotidase. In 
this case he was able to exclude an enzyme-phosphate 
complex as an intermediate in the hydrolysis of 
adenosine monophosphate. It would seam that both 
adenosine monophosphate and water must be 
adsorbed on the enzyme, and also that the adenosine 
serves to fix the orientation of active groups. R. K. 
Morton (Melbourne) has investigated transferring 
sotivity of phosphatases with aooeptors such as 
glucose, finding a competition between transferring 
and hydrolysis reactions, and from this concluding 
that there is a definite water-site m the enzyme. 

G. Weber (Sheffield), in a theoretical paper, con- 
sidered the transfer of energy between seperated 
enzyme and substrate molecules, and from the 
protein part of an complex into the 
‘substrate molecule. He concludes that the latter is 
probably the way that the enxyme-subetrate activated 
complex is formed. A theoretical paper by A. G. 
Ogston (Oxford) considered equilibria between 
enzyme, enr te, enxyme-inhibitor and 
enxzyme-substrate-inhibitor complexes and then dis- 
cursed the free energy of activation AG* for various 
limiting conditions. H. Gutfreund (Cambridge) out- 
lined the results of applying the analysis of Gutfreund 
and F. J. W. Roughton to the initial non-stationary 
state of several hydrolytic enzymes, using a Gibson 
sbopped-flow apparatus. This method leads to values 
of k, for formation of the enzyme-substrate complex, 
and & later paper by E. C. Slater (Amsterdam) 
showed how conventional kinetic data may also lead 
to values of k,. Generally, k, is not simply a mono- 
molecular decomposition, but is really &,.X, where 
X is water or some other . By examining a 
given enzyme with a range of acoeptors, & relation 
able, which leads to values of k,e and k,6, where e is 
the enzyme concentration. 

Bir Rudolph Peters (Agricultural Research Councu) 
compared the toxic properties of the natural fluoro- 
citric acid with the synthetic material, containing 
unnatural isomers. The synthetic material is the more 
toxic with soluble aconitase, and lees toxic with 
the mitochondrial preparation, which Sir Rudolph 
tentatively attributed to stereochemical differences 
between the preparations. Stereochemistry was a main . 
consideration in the paper by B. Vennesland (Chicago). 
She has found that deuterated diphosphopyridine 
nucleotide is stereospeociflo when formed enzymatic- 
ally, but not when formed by chemical reduction, 
showing that in the enzyme case the deuterium atoms 
Jum eddon to Mo sae at ae ape larry DE 

A further two papers dealt with enzymatic reduc- 
tions by the reduced drphoephopyridine nucleotide. 
H. Theorell (Stockholm) examined the kinetics of 
reduction of aldehyde using liver aloohol dehydro- 
genase. He has established that the reduction goes 
through the binary complex of reduced diphospho- 
pyridine nucleotide and liver alcohol dehydrogenase 
and has obtained values for the four rate-constants 
concerned. In the case of yeast alcohol dehydro- 
genase, ib was mentioned that a ternary complex is 
involved. I. W. Sizer and A. Gierer have started 
from Weetheimer's proof, using deuterium labelling, 
that in the transfer from reduced diphosphopyridme 
nucleotide to acetaldehyde the hydrogen atom goes 
to the carbon of the acetaldehyde. Arguing from the 
observed effecta of pH on velocity and Kg, they 
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conclude that the sebond hydrogen atom is provided 
by the enzyme and not by an H,O+ ion from the 
solution. 

The last three papers at the meeting were ocon- 
cerned with iron porphyrin systems. P. George and 
G. I. H. Hanana ( idge) discussed. titration 
date for myoglobin derivatives, cońcluding that only 
one hæm-limited acid group is t. Q. H Gibson 
(Sheffield) and -F. J. W. Houghton (Cambridge) 
described work on evaluating velocity constante for 
the addition of four carbon monoxide molecules 
successively to the four iron atoms of the hmemo- 
globin molecule, and similar equilibrium constants 
with oxygen. The solutions for the equations were 
obtained using electronic computation. In the 
absence of differences in reactivity, the velocity 
constants should be in the ratios 4, 3, 2, 1, where 1 
refers to addition of the fourth molecule. In fact, 
the first three constanta do not vary much from this 
‘ i but the fourth constant is enhanced 
ei -fold. Gibeon described the experimental 
method used as an adaptation of the flash photolysis 
technique of Norrish and Porter. B. Chance (Penn- 
sylvania) described work on determining peeudo 
first-order velocity oonstante for the steps of the 


b, ka k h 
O, > oyta, > oyta + cyto > oytb + fp + DPN —8 
where fp denotes flavoprotem. Using different wave- 
lengths, it was possible to follow the concentrations 
of the individual components by spectrophotometrio 
means, and Chance concludes that there is a graded 
series of reaction-rates from left to right along the 
chain. This fact must be taken into &ooouhb in 
any proposed mechanisms for electron transport. 
Work was also described with nitrate as oxidizing 
agent and with photosynthetic systems. 

It has only bean possible to mention points from 
each in the above brief account, and reference to 
the lively discussions which followed the papers has 
had to be omitted. The Faraday Society is to be con- 
gratulated on ita foresight in bringing together bio- 
chemists and physical chemists in what has proved 
to be one of the most strmulating discussions in recent 
years. D. D. Ermy 


| PULMONARY CIRCULATION AND 
RESPIRATORY FUNCTION 


SYMPOSIUM IN DUNDEE 


URING September 15-16, Queen's College 
(University of Bt. Andrews), Dundee, organ- 
ized ax symposium on ‘Pulmonary Circulation and 
Respiratory Function”, which was prabably the first 
of ita kind to be organized by a university mstitution. 
It was an interesting experiment because the papers 
read covered a wide range of subjects and the 
audience was drawn from, & wide range of intereste— 
namely, physicians and surgeons, pathologists, physio- 
logista and applied physiologi The interest taken 
in the symposmm, to j from the size and 
enthusiasm of the audience, was in large part due to 
the development during recent years of human 
cardio-respiratory studies all over the world. Much 
of the work discussed has not yet been adequately 
assessed from the point of view either of ita acientiflo 
reliability, or ite value in assisting in diagnosis. 
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Dr. de Burgh Daly (Institute of Animal Physiology 
Cambridge) opened the programme with a paper o! 
“Pulmonary Vasomotor Nerve Activity and it 
Possible Functional Significance”. He pointed ou 
that a great deal of careful experimental work o» 
animals is needed to demonstrate the existence o 
changes in pulmonary vascular resistanoe due to the 
action of vasomotor nerves. Valid conclusions ca: 
only be reached from the results of animal experi 
ments where factors such as the pulmonary ventila 
tion and circulation can be controlled adequately 
Without these preceutions, passive changes in pul 
monary flow, pressure and resistance may obscure 
the demo ion of active vasomotor changes 
The demonstration of vasomotor responses, as Dr 
Daly remarked, does not imply that they play any 
part in the responses of the intact animal. The con 
ditions of these experiments are often highly artificial. 
In the human subject, the control of all the variables 
is so difficult a task that great care should be exercised 
in drawing any conclusions about the existence of am 
independent control of the pulmonary blood vessels. 
Even im animal experimenta, the site of action of 
pulmonary vasomotor fibres is uncertain. 

Dr. K. W. Donald (Departanent of Medicine, 
Birmingham) gave a paper on “The Pulmonary 
Circulation m Health and Disease", from which ane 
gathered that the difficulties in designing appropriate 
experimenta, to which Dr. Daly directed attention, 
must apply also to experimenta on man. For example, 
though there is agreement that the pulmonary 
vascular resistance to blood flow is small, the effect 
of exercise on the resistance of the blood vessels is m 
dispute even in healthy subjeotg. Some workers 
consider that the resistance decreases during exercise, 
whereas others find that the pulmonary vascular bed 
acta passively in conducting blood. On this matter, 
there appears to be no t about the facte, so 
it is superfluous to consider whether any question of 
vasomotion is involved. Dr. Donald uded that 
there is & yet no clear evidence of vasomotor activity 
in human lungs. The problems of physiology posed 
by disease are numerous and largely unsolved, and. 
some of these were reviewed. , 

Prof. A. A. Liebow (Yale) stressed the importance 
of the bronchial arteries, the azygos and other sys- 
temic veins in the orrculation. His experiments showed 
that it is possible to Lgate the pulmonary arteries 
and veins and yet have a oollateral circulation of 
oxygenated blood (the extent of which increased in 
the course of a few months) adequate to mamtain 
life. He demonstrated these pointe with the aid of 


. casts of the blood veasels and suggested that his 


experimenta may have some application in the treat- 
ment of certain, developmental abnormalities of the 
heart and large vessels, and in coronary occlusion. 
Bir Russell Brock (Guy’s Hospital, London) directed 
attention to the studies which have been made on 
the physiology of the infundibulum of the right 
ventricle. Clinical observation both before and at 
operation in cases of Fallot’s tetralogy, for example, 
make it esential that detailed mformation should be 
available about the conditions existing in the mfundi- 
bulum before a successful operative result can 
reasonably be expected. He illustrated his thesia by 
reference to a number of clmical cases. " 

Prof. J. Gough (Welsh National School of Medicine, 
Cardiff) reported on the results of post-mortem 
examinations made in his Department on Welsh coal 
miners. There is a high incidence of deaths attribut- 
able to cor pulmonale and massive pneumoconiosis. 


no, 4400 November 19, 1955 NATURE 


mrof. Gough described the vascular changes in the 
in this disease and aleo indicated the value of 
dy i thie grosser thology of the lungs with the 

id of -mounted sections. Prof. P. R. Allison 
Jxford) described his technique of studymg left 
trial preasures by puncture of the airimm with a 
-eodle inserted down a branchoscope. His objective 
as an atbampt to distinguish,:on the basis of the 
ecessure tracings he obtained, between cases of mitral 
sharp separation between the two groupe, but this 
Hear-cut result (as became apparent in the later 
iscussion) may have been in part due to the selection 
K patients for a surgical opinion. The view was 
xpreesed by Dr. P. Wood (Institute of Cardiology, 
ondon) that the results might well have been lees 
Kear if an‘ unselected “series of cases of disease of 
ho mitral valve was studied. Prof. A. O. Lendrum 
queen’s College, Dundee) described his studies on the 

4gtology of the small arteries of the lungs in mitral 
Kenosis, The deposition of fibrin in the vessel walls 
md the distortion of neighbouring nuclei resemble 
he changes seen in other diseases affecting different 
rgans of the body. He attributed these changes in 
he lungs to a raised pregsure in the pulmonary 
rtery and illustrated them with most pleasmg colour 
shotomicrographs. 
The discussion-of all these papers delivered an the 
ast day of the symposium did not serve to increage 
car knowledge of the mechanisms involved in the 
oany and complicated - effects discussed by the 
srinoi speakers, exoept, the contribution 
sf Dr. G. de J. Lee (Bt. Thomaa's Hospital, London), 
vho stated that a i measurements made 
luring a Valsalva manœuvre indicate the existence 
Xf vasomotor phenomena in the lungs. 

On the second day of the ium; Dr. G. 8. 
Jawes (Nuffield Institute, Oxford) described his 
periments on the pulmonary function of new-born 
ambe, and the changes which take place during the 
irst few hours: of life. His, cbeervations show the 
mportance of ‘arterio-venous anastomoses (for 
xample, patent ductus arteriosus) in the new-born 
amb, which have the effect of tidmg it over the 
xriod during which ite lungs are ing more 
listensible and more fully aerated. He em 
he need for caution in applying his results to babies 
8 we do not as yet know enough about the details 
if the circulation in the baby immediately after birth. 
?rof. W. Melville Arnott (Department of Medicine, 
Jirmingham) described a selection of the numerous 
este of lung function now available, and asseased 
heir value as aids to diagnosis. Dr. D. V. Bates (St. 
Jartholomew's Hospital, London) reported on his 
(periments on gas diffusion studies as an aid to the 
seossment of lung function.. He concluded that 
mpeired alveolo-eepillary diffusion is probably best 
evoaled by a study of the ‘diffusing capacity’ of 
utrous oxide. It is difficult to feel convinced about 
his, because one would i i that diffusing 
rapacity and ventilation of the ‘alveoli are in some ` 
legree interdependent, and his method of caloulating 
ihe diffusing capacity certainly does not take into 
wcount any ventilatory factor. Dr. L. G. 0. E. Pugh 
London) described the numerous devioes (volume- 
iyoled and preasure-cycled) now used for maintaining 
riifleial ventilation for long periods. This com- 
nunioation had much topical interest in view of the 
resent rise in incidence of 
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for sasisted respiration in new-born 
babies. His physiological observations seemed to 
eg ee cae peng cred te DUM 
discussion on the delivered an the 
second day of the symposrum was noteworthy for 
two reasons. On one hand, it was clear that workers, 
conscious of the difficulty of human experimentation, 
were anxious to discover more about the phymio- 
logical basis of the various tests of 
funotion. On the other hand, a noteworthy oon- 
tribution by Dr. R. Coope (Liverpool) reminded one 
Rees oe nae nial Hai fees 
had, as yet, only a limited application as 
aids to diagnosis. The symposiurh was a success both 
on. the academic and the social sides. Queen's College, 
went to great lengths to make the stay enjoyable, 
and it is no exaggeration to say that all the members 
of the symposium returned home refreshed in mind 
and body. J. L. D'Erzva 


READING TECHNICAL COLLEGE 


H THE QUEEN MOTHER opened the 
. ». new Technical College of the County 
Borough of Reading on October 26. This College was 
first foreshadowed by various Science and Art classes 
(under the South Kensington regulations) ; and these 
classes, which were already being maintained in 1882 
by the local authority of Reading, themselves arose 
on foundations laid earlier by various individuals of 
vision and vigour. By 1892 a new University Hxten- 
sion College, associated with Christ Church, Oxford, 
had come into being in Reading and had incorporated 
the former Science and Art classes. 

' Eventually, the University College received its 
charter—to become the University of Reading of 
to-day—but additional evening 
studenta were continued without break for more than 
fifty years. Thus, by tradition—and no lees by the 
close co-operation of to-day—important and enduring 
links have been forged between gown and town. 
During that same half-century, classes for younger 
studente were also being developed at junior evening 
institutes by the local authority ‘at Reading. 

In 1946 the local authority—having already decided 
to provide anew technical college, and having acquired 
& building site—recovered from the University full 
responsibility for evening courses in engineering, ` 

ding ahd commerce; and after & transitional 
seasion, the new Technical College organization came 
into being in September 1047. Its first task was to 
co-ordmate the existing senior and junior evening 
classes and to pravide for their unifled direction in 
the future. The University continued to vide 
acoommodation (and is still so doing), but demana 
grew rapidly the local authority found supple- 
mentary accommodation at some thi additional 
places—thanks in partjoular to assistance from 
industry, schools, the Royal Berkshire Hospital, the 
publio libraries, and various un i 
The second objective was the development of a 


‘service no longer restricted only tb evening-work. 


Lack of accommodation for day-work was & serious 
difficulty. 

The range of local need was wide. Reading is 
but by a wide spread of interest. Needs -were also 
by compromise, adapta- 
willingly given on all sides. 


4 


tion and by co-operation 


D 


A 
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Meanwhile, “new premises were planned 
in consultation with the'appointed architects, Mesars. 
Lanchester and Lodge, of London. Work on the site 
began on October 2, 1950; the foundation stone was 
laid by the chairman of the Board of Governors (who 
at that time was also mayor of Reading) on October 
8, 1952. : 

Transfer of the widely dispersed work of tho 
Oollege to the new buildings began at Easter 1955, 
when the top floor of the msin block was handed 
over, and continued throughout the summer. This 
operation was completed early in September. 


domestic and women's trades subjects; engineering ; 
science. During the first thres weeks of the present 
sesion, 3,400 students enrolled and commenced ther 
year’s work: 1,700 for full-time and part-time day 
courses (most of them also attending additional 
evening claases) and an equal number for evenmg 
courses and classes only. In addition, more than 
1,200 have enrolled at four associated evening 
institutes which are under the direct charge of the 
principal of the Technical College. $ 

During the interim eight years pending completiou 
of the Oollege buildings, the courses of study pro- 
vided have been steadily augmented m range and 

ively developed in level. Provision is now 

for Higher National Certificate and corporatie 
membership students in mechanical, electrical and 
production engineering, in building and in applied 
physics. Ordmary National 
also provided in chemistry and oommerce, and the 
former are developing towards Higher levela and the 
aseociateahip of the Royal Institute of Chemistry. 
There 18 a wide range of crafts coursee—many of 
them based on i ta for the full technological 
certificates of the Oity and Guilds of London Institute. 

Courses for apprentices and' journeymen in the 
printing industry have now been introduced and are 
meeting an i local need. 

The Art t, hitherto handicapped by lack 
of facilities, 19 now developing, and ita policy is 

strengthened -by the interest of the University 
ool of Fine Art; ; 

The Oorhmerce Department, offering courses leed- 
ing to the intermediate and final examinations of 
many professional bodies, is also responsible for 
courses in modern foreign languages, retail distribu- 
tion, grocery and further general education. 

Domestic and women's trade. subjecta imalude 
various needlecrafts, catering, cookery, nursery 
nurses’ work and pre-nursing. Much of this work is 
based on examinations; but provision is also made— 
at both the College and ite associated institutes—for 
z ELI sh 

All ide many short courses, 
M certe apiid clipes postgraduate or refresher 
type which are arranged from time to time in oon- 
sultation with industry, trade, commerce and various 
professional institutions. 

The newly completed premises comprise & main 
block of four stories of total floor area about 100,000 
eq. ft., and a workshops block of.some 25,000 sq. ft. 
In order to provide, at this stage, the accommodation 
essential for the present known demands, emphasis 
has been placed on workshops, laboratories and 
drawing offices rather than on classrooms. There is 
no central hall or gymnasium ; but a refectory, staff 
and students’ common rooms, departmental libraries 
and steff studies have been included. There is also 


NATURE 


ifioate courses are’ 


November 19, 1955 vor ize 


one large main lecture theatre. A master plan he 
been pM by the architects Ure develo; 
ment. internal arrangements o new buildi 

have bean carefully planned in respect of both emt 
term and probable long-term requirements; the 
have bean made as flexible as possible so that chang 
in the use of rooms and services can be made 4 
simply and economically as possible. Invisible oeilin 
panel heating is provided, allowing uninterrupte 


lighting is preferred. . 
OR ener ing, regard has been paid riot onl 


needs of each department but als 
to encourage the closest le liaison betwee 
them, in the strong bolief + all contribute thei 
special elements within ‘the total pattern of lif 
to-day and also that each has much of lastin 
cultural value to share. 

A plinth is provided in the main College foreoour 
for display of pieces of aculpture, to be replace 
every three yeera on the basis of a special com 
petition arranged in co-operation with the University 


NATIONAL INSTITUTE FOR 
RESEARCH IN DAIRYING 


HE annual report of the National Institute fo 

Research in Dairying is a tribute to the ramark 
able variety of work which is being done to improv: 
dairy products. Established in 1912 at the Universit) 
of Reading, Athe Institute now has eight researal 
departmenta. Three of these—the Departments o 
Dairy Husbandry, Feeding and Metabolism, ‘am 
Physiology—deal, for the most’ with the prob 
lems, both immediate and tal, associate 


` with the technique and, scientific background of mill 


uction. Included in theYseope of these thre 
anciana questions of dairy farm manage 
ment, the growing of crops suitable for feeding dairy 
cattle, the nutfition of dairy stock, and control c: 
reproduction and lactation in caétle. 

The other five departmenta—Bacteriblogy, Chem 
istry, Physica, i ing and Nuteition—deal witl 
the application of science both to farm productior 
and to the more strictly industrial side of practioa 
dairying. Problems, both ad hoo and basic, associatec 
with distribution and manufacture of milk, and witl 
the quality of milk productae, are dealt with in thes 
De and they are inevitably concerned 
from time to time with investigations directly affect. 
ing the consumer of milk and of other dairy producta 

Besides these eight Departinenta, there are Section: 
concerned with isotopes, statistics and psychology 
as well as an experimental dairy. 

Many investigations were begun or continue 
during the year. Further work on the rate of milk 
and milk-fat secretion, for example, has confirme 
that the former decreases with increasing interva 
amoe the last milking more rapidly than the latter 
the positive correlation between the milking-rat 
of an individual animal and the total lactation yielc 
has been confirmed. It was also shown that thi 

number of new udder infections occurs ir 
the first month of lactation, and in quarters whicl 
have not previously been infected the new infection 
rate is found to be approximately 8 per cent in thi 
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est month and 1 per cent for subsequent months ; 
nos & has been infected and freed from 
afection, the probability of re-infection increases 
‘ith the number of previous infections. 
An examination of copper as a growth 
1 pigs indicated that either pure phate or 
i mixture providing copper phate at about 
-1 per cent of the weight of the fattening meal gives 
n moreased rate of growth in fattening pigs; even 
4 this high level there ia no suggestion that copper 
s toxic to fattening pigs. No benefit was obtained 


ter 


ther in live-weight gain or efficiency of food utiliza- . 


ion when the floors of styes were kept artificially 
varmed in winter. 

Another inquiry revealed that, when measured in 
arms of the milk produotion of grazing cows, meadow 
scuo has consistently outyielded, in each of two 
teasons, both i and cocksfoot. An 
nvestigation mto the uotion of saliva by the 
ow showed that a milking cow, on a normal diet, in 
she course of a day probably produces more than 
yen gallons of saliva, a large proportion of which 
appears to be secreted while ghe is eating. 

There are indications that the io isoflavone, 
biochanm A, recently isolated from red clover, is 


present in other clovers, and also, probably to a lesser, 


extent than in red clover, in timothy, Italian rye- 
grass, meadow fescue and cocksfoot. This substance 
is present (along with the related œstrogen genistein) 
in subterranean clover. It is, however, doubtful 
whether, in current agricultural practice in Britain, 
cestrogena in pasture plants have any significant 
effect on milk production or other physiological 
activities of livestock. ` 

Claims made abroad that the addition of menadion 
to raw milk, or to the food of lactating cows, caused 

improvement in keeping quality of milk 
could not be substantiated. In certain circumstances, 
menadione in the milk to have a deleterious 
effect in cheesemaking. Its use as an additive to 
milk, m any event illegal, is also undesirable on 
technological grounds. X 

Tt was found that the gut contenta of chicks about 
to hatch are sterile; bub those kept without food 
after hatching develop a flora in a few hours. When 
recently hatched chicks are fed, a balanced gut flora 
is established within two days. 

The whitening of milk which occurs at temperatures 
above 60° O. increases in magnitude with the acidity 
of the milk, and increases with additions of soluble 
proteins. On heating milk further, the rate of brown- 
ing sems to depend only on the pH, the rate 
increasing with alkalinity. Milk sterilized in a plate 
heat-exchanger at 185? C. is whitened in oolour and 
not browned. 

The young calf was shown to be a poor converter 


of carotene to vitamin A. This seems to be the case- 


for all very young animals examined, namely, calves, 
rats and chicks. Conversion efficiency increases with 


age. 

A significant improvement in growth-rate and a 
reduction in the incidence and severity of scourmg 
were frequently brought about im ‘young calves by 
giving them an antibiotic supplement to the diet. 
The effect, however, appears to be much smaller 
where the calves are born and reared under good 
conditions of health and management, - 

An interesting finding was that the sense of smell 
seams to be lees sensitive than the sense of taste in 
discriminating between flavours in dairy products, 
even when the observers concerned think otherwise. 
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SICKLE CELL GENE DISTRIBUTION 


R. H. LEHMANN has reoently lished two 
. The first is about the distribution of 
tho noklo cell gene (Eug. Rev., 48, 3; 19054); the 
gecond deala with the Andaman Islands (St. Bar- 
tholomew's Hospital J., 59, 99; 1955). From the 
observation of Herrick in 1910 of & case of chronic 
ansmia in a Negro student characterized by ‘sickle’- 
shaped red blood cells, investigations have con- 
tinually proceeded.. It was first ahown-by Huck in 
1928 that sickle cell anwmia behaved as & simple 
Mendelian character and that heteroxygotes or 
carriers could be identified by the anaerobic inoube- 
tion of blood, whereupon fresh normal blood would 
take on the sickle a ce. The chemical aspect 
was studied by Pauling (1950), who found that sickle 
cella contain a hssmaglobin which differs in its 
hry properties from normal adult hismaglobin. 
ormal and sickle heamaglobins could be separated 
by electrophorfesis. 

The incidence of the ‘sicklwmic’ gene was high in 
American Negroes (about 10 per cent); but other 
races did not seem to possess it. 

In 1044 and 1945 Evans initiated a large-scale 
survey on the frequency of occurrence of mcklemia 
in West Africa, and found a 20 per cent incidence in 
561 Africans from Nigeria, the Cameroons, Gambia 
and the Gold Coast. 

Further large-scale observations were made in 
West Africa by Findley and his collaborators, the 
resulta showing a frequency not very different from 
those found by Evans. Sickle cells were rted 
from East Africa in 1045 by E C. Trowell and from 
Northern Rhodesia (12 per cent) in 1946 by Beet. 
Altmann in 1945 reported their absence in South 
African Negroes. E 

In 1949 Lehmann and Milne examined nearly 
5,000 individuals of twenty-four different tribes in 
Uganda. In the Nilotio tribes the incidence of 
sicklamia was strikingly homogeneous and varied 
from 21 to 28 per cent. . 

Foy and his oo os (1954) surveyed the southern 
Sudanese and fo that the Nilotacs fall into two 
groups, one allied to the Uganda Nilotios and the 
other with Half Hamitic affinities. 

The former group had a high sicklemia incidence 
and the latter usually a low one (0-8-8-9 per cent). 

In Banta tribes sicklemnia varied in 
incidence, from 2 per cent in the Bairu tribe to 45 per 
cent in the Baamba—a secluded pigmoid tribe in 
the forest of the Mountains of the Moon. 

The distribution of the sickle gene in Uganda seems 
to be connected with the invasion route of the 

Half Hamites, being lowest among the 
Bantu along that route and highest in the lees- 
accessible swampe, jungles and mountain tope. 

Allison (1954) put forward another explanation of 
the variable incidence of the sickling gene in the 
Bantu. It is assumed that the invaders occupied the 
healthiest and least malarious zoneg of the country. 
It is further assumed that the sickling gene has a 
selective advantage in malàrious tracts, the S hæma- 
globin being lees desirable to the malaria ueteris 
than the normal A hmmaglobin. It follows t the 
sickling gene will be most frequent in malarious 
surroundings. This theory is supported by the fact 
that the Half Hamitic tribes live in the least 
malarious areas of Uganda and that adjacent Bantu 
tribes share both low malaria incidence and low 
sickling. But as Herman points out, the question is 
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Co ee Dy otho Tact eh UN lage wd cune of 
Hamitic features in a Banta 


These researches led to the possibility that the 
distribution of the and other blood genes 
(Rhesus, ABO, MNS, eto.) could as genetical markers 
throw light on to Haddon’s theory of a Noolithio 
Immigration from India into Africa. 

Aocordingly, in 1952 the Nuffleld Foundation 
financed an expedition to South India, and extensive 
observations of the incidence of sickling were made 
by Dr. Lehmann in & number of communities. ^ 

The gene was found the Veddoids, of the 
Mio qom aede Me peoples who until recently were 

with no knowledge of agriculture. 

Tia asics bolh Panoya and la ace vere 

—more than 80 per cent—while in the Tamils, 
and Canareee the gene was not found. 

Further refarenoe is made to the prevalenoe of the 
sickling gene in the Veddoids of Arabia, and also in 
Greece, and to the distribution of other blood genes 
in [relation to migratory movements of populations 
m Tpast times, 

Dr. Lehmann, in & bref summary, assigns high 
incidence of the sickling gene to three major factors : 
(1){the anthropological derivation of the population ; 
(2) genetic regulation such as a high mutation-rate or 


balanced polymorphism (Neel, ene (8) & social 
situation which 
Tho discussion is not on the whole well balanced, 


and no reference is made to & possible high coexistence 
between malaria and sickling in either South India, 
Arabia or Greece, though data are probably available, 
The fact that the highest sickling-rates are found in 
the socially lowest stratum of & population seems to 
be significant only in relation to gene introgreasion 
from other communities. 

The second paper contains a general account of the 
Andaman Islanders. The resulta of the blood groupings 
did not point to any connexion between the Andam- 
aneeo and the African ‘peoples, but rather indicated 
relationship with the inhabitants of the Admiralty 
Islands and New Guinea. S. C. HARLAND 


NATURAL INSECTICIDES IN 
WEST AFRICA 


SURVEY of the natural insecticides used by 

the peoples of West Africa has been made by 
Dr. F. R. Irvine (Col. Plant and Animal Prod., b, 
No. 1). 

The question of the toxicity to man of preparations 
used as insecticides is important where food crops 
are concerned ; many of these African insecticides 
are also used for catching fish. The action of some of 
them is merely to stupefy the flah which, when after- 
wards eaten, are quite innocuous. 

West African msecticides fgll naturally into three 

those containing (1) alkaloids; (2) rotenone 
er ite close relatives; and (8) resins and oils. A few 
others are useful on account of an acid, tannin, or 
latex. 

Of those pu alkaloids, the tobacco oe 
Nicotiana tabacum N. rustica, both probably long 
known aa insecticides to West Africans, are in common 
commercial use. Species of Datura, ially D. 
metal; the active principle of which ia hyoscine or 
scopolamme, are used on floors to trud a bad 


NATURE 


November 19, 1955 VoL. 176 


Jos ie Jiguem: or sand Head Which, “bare inte th 
eot. 


The seeds of certain’ Annona have bee 

from the tropics both as insecticides and æ 

poisons. Water suspensions of the seeds c 

A. rettoulata produced a high percentage of kill amon 
the green bugs, Lécaneum. 

Another and more powerful alkaloid ia found i» 
the bark of the sassy bark or red water tre 
Erythrophloewm guincense, which is used for destroy 
ing fish, game animals and rate, and as ingredient > 
arrow poison. The active compound is erythrophleine 
which resembles digitalis in its action on the huma: 
body. In West Africa insecticidal use is made of the 
leaves, which are pub with stored corn to keep insects 
away. 

A leguminous shrub, Sophora tomentosa, contain: 
in its seeds about 2:0 per cent of cytimine. Thi 
alkaloid has proved to be a relatively potent insecticide 
to adult Aphis rumiois, resembling nicotine in itx 
physiological action. 

The leaves of the Indian nim tree, Melia azedarach, 
have been successfully used on the Gold Coast for pre- 
venting infestation of cocoa beans by the insect 
Ephesa. Elsewhere they have been found to be 


Tepellent to locusts, and it is claimed that extracte 


can be effectively applied for the protection of fruit, 
vegetable and cereal crope. 

Many plante contain rotgnone or allied com- 
pounds. ‘About two dozen species of Tephrosia 
are used as flah poisons in various parts of the 
world and some of them are used as insecticides. 
Among these, T. vogelii is of particular interest. 
Ite pounded leaves and pods, thrown on water, 


-stupefy fish in such numbers that ita use had to 


be prohibited in certain areas. The fish so caught 
are quite edible. The seeds, too, have been proved 
Poe Oe dE (Here may be 

probably mnocucus to peta and song 
sal gp aati used in poison baib to combat 
the ubiquitous slug in British home gardens.) The 
leaves, when dried, are widely used by Africans for 
destroying human insect and other parasites, for 
example, heed.lioe and fleas. They are used by 
urapesns n Nyamlani Ron dos ticis and. Henn 
and in Rhodesia and elsewhere against lice. Tephrosia, 
in at least five species, contains rotenone and 
other compounds in common with Derris and 


Another well-known fish poison is the leguminous 
shrub, Mundulea sericea, which kills rather than 
Bbupeflea ; it is risky to eat the fish afterwards. In 
Mysore, India, the pulverized bark of M. sericea has 
been used against various pests and the bark, roota 
and seeds as fish poison. Hast Africans declare the 
pounded bark to be sufficiently potent to kill man, 
and put into the water, they say, it drives away 
crocodiles. Though only small quantities of rotenone 
have been found in the air-dried bark, its toxicity 
is thought to be due to the presence of allied com- 
pounds. Certain East African tests showed it to be 
almost as lethal as Derris roots. 

Allied to Derris ia the leguminous genus Loncho- 
carpus. In South America this produces the well- 
known insecticide, cube, which, like derris, is 
pisoicide. 

Some of the prepardtions which contain resins or 
oila are toxic contact methods while others are 
effective as fumigants. 

Certain Dichapetalum species are poisonous: their 
seeds to man, reis and parasites, their leaves to 
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ook. Their poisons are believed to be due to resins 
nong other extractive matter. Particularly potent 

D. tosicartum, though peradoxically enough its 

it pulp and that of certain other Dichapetalum 
weoieg is edible. Its seeds are sold as rat poison in 
weetown, Sierra Leone. 

Obnomnous to insecta is the bright yellow and partly 
water-soluble gum exuding from the cashew (Ana- 
wrdéum occidentale), and this adda to ita value in book- 
inding. The oil from the nutahells was proved in 
2988 to be destructive to mosquito larvm, and has 
sn demonstrated to have distinctly toxio effects 
a certain grain weevils and moth larvae. 

fatty oils ere the thick greenish oil from 
we seeds of the herb, Gynandropsis pentaphyila, used 
gainst human, parasite? (hair-lice) and as a piscicide, 
1e bitter purgative oil from the seeds, and probably 
stex of the Mexican poppy, Argemone mexicana, 

‘hich 18 used by certam pagan Nigerian tribes for 
arding off termite attack. 

Conspicuous among aromatic insecticides are 
he esential oils of the Labiate. Of these the 
wrongly scented Hyptis spicigera, Leucas martent- 
xis and Ocimum americanum are burned in rooms 
> get rid of mosquitoes, and layers of the Hyptis 
xe placed below bundles of millet to keep away 
ermutes, - 

Although African growers have available a variety 
f materials of insecticidal value, Dr. Irvine does not 
uggest that these materials are necessarily alterna- 
ives to modern synthetic insecticides. In making 
, Choice, many factors, such as local availability, 
ergistence, ease of lication and cost-effectivences 
atio, need to be into account. These plant 
oducts should be corisidered as useful supplements 
n the struggle against tropical peeta. There is much 
cope for interesting research into the action of these 
'egebable pesticides, either alone or in combination, 
8 well as into the chemistry of their active principles. 


'D. I. MENDELEIEFF AND THE 
PERIODIC SYSTEM 


Y IVANOVICH MENDELELIEFF (1834— 
1907), the discoverer of the periodic system of 
he elements and one of the greatest chemists of 
aodern time, was also a very great Russian, and it 
s inevitable that in the U.8.8.R. much time and 
nergy have been devoted to his life and work and 
o establishing hia place in the history of science. 
Mendeleieff was closely connected with education, 
esearch in pure and appled chemistry, mining and 
conomio development of Russia. He was also one 
f the founders in 1868 of the Russian Chemical 
iociety. The first Mendeleieff Congress met in 
Jecember 1907, the year of his death. In ite scope 
nd purpose this congress was similar to a meeting 
f the British Association. Subsequent Mendeleieff 
Jongreases took place in 1911, 1922, 1925, 1928, 1032 
nd 1984. The of these in 1934 was the jubilee 
ongrees in celebration of the centenary of Mende- 
xeff'a birth. For this the Academy of 
lecienoee published ‘Selected Works of D. I. Mende- 
neff’; but in 1037 it began publishing the complete 
rorks in fourteen volumes, of which a number has 
lready appeared. Recent literature on Mendeleieff 
nd on the iodic system in the U.8.8.R. is very 
xtensive. Er books dealing with Mendeleieff and 
he periodic system reviewed here are of a particular 
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interest to scientists and historians of science. One 
of these books is published in English, the remaining 
in Russian. 
The first three are concerned with the life and 
work of Mendeleieff and the last three with the 
iodio system of the elementd. The book written 
y Prof. B. G. Kuxnetzov! is a first-class account of 


the life and work of M. V. Lomonosov (1711-66), 


N. I. Lobacheveky (1793-1856) and D. I. Mendeleieff 
(1834-1807). A more popular account is given by 
Pisarzheveky, somewhat lengthy in the Russian 
text! and condensed in the English text*. The 
English edition is a nicely bound volume containing 
numarous well-produced illustrations, available at a 
very reasonable price. 
Mendeleieff'a greatest contribution to science, the 
iodic system, and its derivatives, has, since ita 
Ricoyery in 1869, played a very important part in 
the development of chemistry and physice. In 1044 
the Russian All-Union Chemical Society, in can- 
junction with the Chemical Section of the Academy 
of Sciences, celebrated the seventy-fifth anniversary 
of the discovery of the Periodic Law (1869) and of 
the foundation of the Russian Chemical Society 
(1868). The papers read at these meetings were 
i as a volume in 19474. The first pert of this 
book (pp. 11-114) is devoted to the periodic law and 
contains five articles: (a) the periodic law of D. I. 
Mendeleieff and its creator, by the late A. A. Baikov ; 
(b) the periodic system as the foundation of modern 
chemistry, by 8. A. Shohukarev; (o) the periodic 
law of Mendeleieff and its significance in natural 
history, by the late A. E. Feraman; (d) the trans- 


formation of the elements and the odio law, by , 
V. G. Khlopin ; and (e) the physical meaning of the 
periodic , by A. F. Yoffe. The second part 


(pp. 115-285) is by V. V. Kozlov and A. I. Lazarev 
and deals with the history of the Rusian Chemical 
Society. It includes biographical sketches of Russian 
chemista and contains numerous portraits and other 
illustrations. Unfortunately, it ia not provided with 
an index. 

A most spectacular achievement of the past decade 
has been the systematic study and classification of 
Mendeleieff’s archives. A large number of ‘scrape of 
paper’ containing rough notes or simply scribblea, 
rough manuscripta of articles, printed copies with the 
author’s correction and amplification notes, rough 
copies of letters and other materials—all this, when 
arranged and interpreted, provides a very valuable 
contribution to the history of the creation of tho 
periodic system. The task of classifying and mter- 
preting this material has been accomplished by 
Mendeleieff's. daughter, the late M. D. Mendeleieff, 
T. 8. Kudryavtzova and B. M. Kedrov. 

The first book dealing with this material was pub- 
lished in 1950 *. In it only three documents are given 
and discussed: (1) the manuscript of the earliest 
form of the periodic table, saribbled over and 
altered ; (2) the manuscript of the second form of 
the periodic i&ble, the one which was sent to tho 
printers in February 1869 and published in Russian 
and in French (March 1, 1869); (3) the original 
Russian text of Mendeleieff's article (dated July 
187.1), later translated into German and published in 
the Annalen der Chemis und Pharmaocis (Supp. Vol. 8, 
pp. 188-220 ; 1872). The reproduction of diese items 
is followed by a detailed account by B. M. Kedrov. 

Plans have been made for the complete publication 
of the newly discovered material in three volumes : 
Vol. 1, covering the period 1869-71"; Vol. 2, 
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period 1860-88 ; Vol. 3, period 1872-1906. Of these, 
only Vol. 1 has so far It was ished in 
1958 and is a very ial book of 866 pages, 
full of photo-reproductions of the original documenta, 
tory tables and notes. It contains the three 
documents published in the previous book*, but more 
fully annotated and analysed, and a mass of other 
documente—-various sketches of the iodio table 
{including rough sketches of the sp form), notes 
on various topics connected with the periodio system, 
manuscripta of articles, amended articles, letters, 
of lectures, and sò on. All these 

ts and their m tion and annotation 

are valuable material for historians of scienoe. 
A short review of this kind does not allow of 
detailed discussion ; but the main of Mende- 
leieff’s creative activity with to the discovery 
of the periodic system may be summarized as follows. 
technology at the University of St. Petersburg from 
1861, Mendeleieff at the age of thirty-three was 
appointed to the chair of morganic or general 
chemistry in 1867. The preparation of this new 
course of lectures led him to write hig text-book, 
“The Principles of Chemistry". He knew about some 
atbempte at classification of the elementa; but be had 
nob seen the works of A. E. Béguyer de Chancourtois 
and J. A. R. Newlands. “When I to write my 
text-book,” Mendeleieff told Brauner, ‘I felt that I 
needed a system which would allow me to classify 
chemical elements. I had discovered that all existing 
systems were artificial and therefore useless for my 
purpose. - I was anxious to establish a natural system. 
. With this purpose in mind I wrote the signs of the 
elements an litle slips of cardboard together with 
their atomic weights, and after this I began grouping 
them in different ways according to their similarities, 
but this did not satisfy me, until finally I the 
cards one after the other in ordet of the moreasing 
weights of the element. Having placed in the table 
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the first row: H = 1l, Li = 7, Be = 11, O = 
N = 14, O = 16, F — 19, I discovered that t 
following elements form a second row below t 
first row, beginning with lithium. Further I fow 
that in this new row—Na = 23, Mg = 94, Al m=! 
Si = 38, P — 31, 8 — 32, Cl = 85-5—sodium repes 
every property of lithium, and the same applies 
all other elements. Similar repetition occurs in t 
third row, after a certain period, and continues in + 
rows" (b, p. 141). This may be a simplified accou 
of his approach to the problem, because the ‘sora 
of paper’ show a much more elaborate scheme 
arrangements and groupings of the elementa. It 
interesting to note that the first two sketches of tj 
periodic table were variants of tho ‘long chart’, wi 
vertical columns oorresponfling to periods, wh» 
later, struggling with the presence of two seta 
similar elements in the long periods, Mendelei 


. deliberately telescoped the ‘long chart’ into the ‘sho 


chart’. Subsequent history of the periodic table lv 
shown, however, that the ‘long chart’ is in a bett 
agreement “with the modern view of atom 
structare and is more suitable for certain branch 


of science. E B. I. Touxnurrr 
! Lomonosov, ef By B. G. Kumnetac 
[Eusian text. : Aad. Sel. U.8.8.R., 104 
r. [10¢.] Pp- 180-332.) 
1 Dmi I Mendeletedf. O. 
vid Pp. 471. (Molodaya EL AN 1 E ] 


of D. I. Mendeleie(f and 
. Hdited by B. I. Volfkovieh ax 
V. B. Ki,elev. (Russian 205. (Moscow: Acad. & 
USA, 1947.) 16r. 


D. I Mendelis. New Materials relat to the of & 
Discovery Periodio ww. s 
text.] Pp. 145. (Mosoow: head, Bol DAB A Tob 


‘seventy-five Years of the Periodio Law 
the Roauan Chemical 


Or. 85 x. [De.] 

*D I. Mendeleleff. Belentifio Archtve. UA by A-Y. Topchie 
VoL 1, Periodio Law. The Natural Elements, Mam 
scriptis and Tables 1869-1871. vun eias 

43 r. 40 k. ($6s.]. 


(Moscow: Acad. Bel. U.B.8.R., 1963. 
- ‘The peice giren in shillings refers to that payable in London, 


APPARENT TRANSFORMATION OF COLLAGEN FIBRILS INTO 
à “ELASTIN’ à 


By Pror. D. BURTON, Dn. D. A. HALL, Dr M. K. KEECH, Dr. R. REED, Mis H. SAXL, 
Pror, R. E. TUNBRIDGE, O.B.E., and Miss M. J. WOOD 


University of Leeds 


HE present communication deals with certain 
electron, microscopical, histological and bio- 
chemical observations which appear to indicate a 
possible transformation of oollagen fibrils into 
elastin-like material. This work forms part of a 
study of the perties of connective tissue 
Satpal in the University of Leeds by the 
Nuffield Gerontological Unit (Dr. D. A. Hall, Mise H. 
' Baxl) and the Departments of Medicine (Dr. M. K. 
. Keech, Prof. R. E. Tunbridge) and Leather Indus- 
" tries (Prof. D. Burton, Dr. R. Reed, Miss M. J. 
Wood). 

On ihe basis of electron-microscope! and bio- 
chemical studies’, it has been that the 
material common to all forma of io tissue is & 
complex systam, consisting of two types of long-chain 
molecules, one & mucoprotein, the other a poly- 
peptide chain, coated by a dense cement material— 
the so-called elastomucin. Morphologically, under 
the electron microscope, elastm-like fibrils aro 


uniformly dense, ill-defined in shape, with no specif 
structural feature, in contradistinction to the fibril 
of collagen, which have characteristic cross-striation 
(Fig. 1). 


Electron-Microscope Studies 


A e MN Ier DA oe 
version to elasti, use has been made of preparation 
obtained by the modification of Neuman’s method 
described by Keech’. These pre ions have bee 
obtained from abdominal akin of patients of variou 
ages, ranging from nine to eighty-two years. Althougl 
Neuman‘ claims that this material is the purest anı 
least degraded form of collagen available, there is n: 
evidence that the extraction procedure does no 
affect the intra-fibrillar constituenta, especially poly 
saccharide. However, it would appear that th 
ground substance has been removed, and any affect 
observed arise from the collagen fibrils themeelvea 
and not from any extraneous source. For com 


out: ANuveniber: 19. 1955. 
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Fig. X Prepared dermal collagen, hum e chil aged 6 7 
Fig. Prepared collagen, a 
cine dudar e ia of skin were also examined. 
i contained a small quantity of 
and streptomycin mixture, which success- 
ub uoi uu E 
As part of a general survey of the effects of various 
agents, for example, acids, alkalis and enxymes, on 
Hagen, the substrates were treated with borate 
affer solutions (pH 7-10-4) at 87° C. for varying 
eriods of time. The electron microscope revealed a 


xembling the fibres of elastic tissue (Fig. 2). More- 
ver, the longer the time of treatment, the greater 
ae number of such structures. In addition, collagen 
brils in various stages of modification were observed, 
anging from the typical banded appearance to frag- 
ente of irregular shape, some showing & filamentous 
kructure. This variety of structures indicated that 
ertain collagen fibris had degenerated, with the 
roduction of large quantities of amorphous material ; 
he latter then apparently coated the many types of 
brils present, camenting them and rendering 
he cross-striations And fibril outline indistinob. A 
1rüher finding in collagen treated with alkali was the 
resence of a large number of dense, fme threads, 
bout 150-250 A. in diameter and ranging in length 





3 Baia acad and ooidihone. as 


-year oki child) 


bundle of collagen 


` ] per cent sodium 


fibrils 


from 2000 A. to about 4000 A. Their form varied, 
being either rod-like or curved with slightly tapered 
ends, both types occurring together (Hig. 3). These 
fine threads were randomly distributed on and between 
the collagen fibrils and were observed in all iments 
in the range of pH values from 7 to 10-4, but only 
in the early stages of the treatment. At pH 9-8 and 
10-4 the threads were longer and slightly thicker 
than those recorded at lower values, but after 2 hr. 
treatment at 87? C. were no longer seen. 
As the age of Sample increased, the effects 
observed, still became more 
difficult to assess in view of the fact that the controls 
contained larger proportions of elastin-like structures. 
Similar nee ipe appearance, that is, fibres 
elastin in all stages of formation, were 
observed following the treatment of collagen wrth 
metaperiodate in phthalate buffer 
of pH 5:0 at 37° O. for times ranging from 1 to 6 hr. 
(Fig. 4). It may be significant, however, that at this 
pH no threadlike structures were produced. In- 
cubation with trypsin and chym in (each 
obtained fram pig and ox) in phosphate buffer of 
pH value 7-8 at 37° C. for times ranging from 3 to 
24 br. also produced elastin-like structures. 
Transformation into elastin-like structures was also 
observed, although the changes in the adult tissue 


1 1 
968 S 


were leas marked when fresh whole dermis was 
treated in borate buffer, pH 8-8 at 87° C. 

It appears, therefore, that alkalis and certain 
pancreatic enzymes in alkaline solution, by acting on 
Te the Cony uc Day bring about profound changes, 
In the early stages of the reaction, small, 


structures are produced. Later, these oan no longer l 


be observed and many of the collagen fibrils ap 

to disintegrate with the formation of much 

material Thus, there are strong morphological 
grounds for believing that collagen fibrils, under 
certain iti i those which are 
known to affect mucopolysaccharides—are capable of 
being transformed into structures closely resembling 
elastin tissue fibres. It is clear, however, from the 
electron micrographs, that the conversion of collagen. 
into material resembling elastic timsue is nob oom- 


plete, that is, some oollagen fibrils retain their 


characteristic cross-striated appearance. < 
Blochemtcal Studies 
‘Morphological similarity alone, however, is no proof 
- of strict identity and henoe, parallel with the electron 
microscope work, biochemical studies were also made. 
Previous work on the amino-acid analyses of collagen 
and of chemically treated elastic tissue, which from 
the point of view of the electron microscope was 
apparently devoid of collagen fibrils, indicated 
marked diffarences in the relative amounta of certain 
amino-acids’, a fact which in the past had caused us 
repeatedly to reject the possibility that elastin could 
be derived from collagen. Hydroxyproline oon- 
stitutes 10 per cent of the amino-acid residues in 
collagen, ‘but only 1-6 per cent of those in elastin. 
Hence the complete conversion of collagen into 
elastin should involve the removal of about 100 moles 
hydroxyproline for each 10* gm. of collagen. At the 
same time, other amino-acids which are also of low 
concentration in elastin would be expected to be lost. 
In the initial stages of this work, since ib was 
impracticable to examine the changes in all amino- 
acids, hydroxyproline was chosen for immediate 
study. Collagen preparations were obtained . by 
mothods identical to those used in the electron- 
microscope work ; in addition, the treatment with 
alkaline buffer solutions was taken as the least com- 


were 
hydrolysed under reflux with 6 N hydrochlorio acid 
for 24 hr. and the line determined by 
Martin and Axelrod’s’ modification of the Neuman 
and Logan reaction’, The reducing sugars in this 
hydrolysate were estimated by the prussian blue 
method’. 

In certain cases the residues were re-extracted with 
further buffer, while in others replicate samples were 
incubated for varying periods. 

Two samples from young subjects (7 and 8 years) 
were examined after 24 hr. extraction and the 
hydroxyproline content of the extracted protein 
found to be 33 and 24 cent, respectively. After a 
further 40 hr. extraction, the percentage hydroxy- 
. proline in the protein from the latter sample was 
18 per cent. Examination of a 15-year old subject 
demonstrated further the dependence of the hydroxy- 
proline level on the time of extraction (Table 1). 
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Table 1 

Time of eriractlon i Hydroryprolme 
buffer (per oent content of extracts 
(hr.) weight) proten (per cent) 

12 1 80 129 

20 146 13-1 

41 1:85 18:8 

65 2-25 10:8 

118 2-60 97 





It would appear, therefore, that either the oo 
ydroxyproline of the extracted prote 
varies, or, more likely, a number of protein fractio 


of the whole is merely 
funotion of their varying rate of extraction. 

The degradation of the collagen accompanied by 
variable retention of either h lme-rich 
ee O ee es borne o 
by further studies. a number of other sampl 
examined, the hydroxyproline oontent of the extra 
was very low indeed, remaining leen than 6 per oe 
for the first 24 hr. extraction over an age-range fro 
5 months to 61 years, although the amount of prote 
variability was also observed in estimations of tl 
liberated polysaccharide, for on those occasions whe 
protem with high 


throtg 
followed b 
the fractional collection of the eluate, have produce 
results campletely in conformity with the abor 


, Observations, By this procedure, it has been possib, 


to separate a protein fraction rich in hydroxyprolix 
in a limited volume of eluate. The average hydroxy 
proline content of this material ia 40 per cent, an 
although insufficient material has as yet bee 
obtamed for a complete analysis, ib is noteworth 
that arginine, another of the ammo-acids which ia s 
a markedly different concentration in collagen an 
elastin, is also present in the extracted protein i 
very high concentration. 


Histological Studies 
Samples of the skin tissue which had been extracte 
with alkaline buffer under pressure as above wer 
examined histologically. Both frozen sections am 


pee D DM fixed in formol-saline wer 
j after staining with Hart’s modifloation c 
Weigert's stain by normal and by polarized light. 
Lamellar structures were obeerved in ih 
control and the treated material, but were mor 
numerous and exhibited a wider variety of staimin, 
properties in the latter. Some of the lamells in th 
treated material were unstained, refractile and hight: 
anisotropic and associated with dark blue-black masse 
iced puree ines Other lamelis in the treate 
ial stained pale blue or pink and were anisotropic 
whereas others stained like elastm and were no 
anisotropic. Further structures, histologically indie 
ingui from elastm, in the form of wavy 
intensely blue-black fibrils were observed. Hight 
Be ee ee HAvo pec 
by A. J. Cruise (personal communication 

in skins of various animals and in human achille 
tendon. He also reported that they can be split uj 
into fine fibrila by crushing. Occasionally non 
staining anisotropic lamellar structures have bee 
observed so arranged that it might be inferred tha 
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hey have been formed as a result of the fusion of 
collagen fibrils. Since such & wide range of staining 
coperties and degrees of anisotropy exist, it 18 
oasible that this gradation reflecta the produétion 
f material. staining like elastin from collagen. 
Vhether such is the case or not, the fact remains 
bat material staining like elastin is produced from 
ollagen under conditions known to be associated 
vith comparable biochemical changes. 


Discussion 


view that the 
3lastio tissue.. Ib is clear, however, that if elastin is 
derived from collagen fibrils, the transformation must 
Involve a deep-seated and complex breakdown of 
some of the polypeptide chains of collagen, paer- 
Kicularly since protein fragments low in hydroxy- 
proline and arginine content are released simul- 


This i breakdown of collagen followed 
by recombination of certain of the products to form 
‘elastin’ is consistent with the existence of 'elastins' 
of varying composition, since the degree of degrada- 
tion, and the composition of the resultant amorphous 
i a, over quite wide 

-defined morphology of 
ly explains the varying 
composition of ‘young t and ‘old heavy’ elastins 
(Lansing)!*, and probably accounts for the observa- 
tion that a third component, apparently intermediate 
in properties between elastin and collagen, exists in 
aorta tiasue. From its amino-acid content, Hall has 

that this component resembles collagen’. 
The possibility that collagen fibrils actually form an 
integral part of certain natural elastins has been 
suggested by Bangs), and certain of our preliminary 
observations support this view. 

Elastin ss peo Menara barely by prior 
treatment with acetic acid! was examined under the 
electron microscope and found devoid of visible 
collagen. Following incubation with collagenase at 
87° 0., the ce of oollagen-libe fibrils was 
Hebrews which were ultimately completely digested 
by the 

It would appear from the fact that the trans- 
formations occur in the case of collagen 

y freed from ground substance, that is, 

by the modifloation of Neuman's method 
described by Keech’, and in fresh tissue, that the 
transformation is essentially a property of the 
collagen fibrils themselves and is not dependent on 
the of ground substance or matrix. This 
does not preclude the participation of the ground 
substance in any in vivo process. 

As might be expected, since the transformation 
conditions are those which are likely to affects the 
mucoprotein links in collagen, the release of protein 
fractions rich in hydroxyproline is invariably accom- 
panied by the release of carbohydrate material with 
& high content of reducing sugars. This not only 
confirms the importance of polysaccharides in helping 
to determine the stability of collagen fibrils, but also 
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of hydroxy- 
In any event, 
indicate that hydroxyproline 
residues may also be of particular importance m 
aiding the cohesion of collagen fibrils, in agreement 
with the recent work of Gustavson’, who has shown 
that the hy rolme content of various forms of 
collagen is an i ex to their thermal stability. 

In 1884, Unna!* suggested that there existe 4 


he namod collacin, collastin and elacin, and claimed 
they were degradation products of collagen on one 
hand and elastin on the other. There has been much 
doubt as to the identity of these materials, especially 
after chemical analyses of so-called ical examples 
of collagen and elastin had shown how markedly 
theeo two differed in amino-acid ocomposition™. 
However, no one has as yet been able to describe 
any oell to which definite elastoblastic activity could 
be ascribed, and recently the morphogenetical 
dependence of elastin on collagen has been emphes- 
ized. For example, Robb-Smith? says: “In the 
embryo and in healing wounds elastica appears later 
&han the collagen fibrils, and indeed it would appear 
that collagen is a isite for its formation”. 

If some similar to that induced artificially 
by alkali described above is operative in vivo, many 
of the anomalous observations of embryology, 
pathology and histology could be explained. If 
collagen can be transformed into elastin, there is no 
need to postulate a separate elastoblast. The presence 
of elastin in smaller or greater amounta in most sites 
containing collagen is i and degenerate 
diseased tissues which contain histologically elastin- 
like structures assume their proper position in the 
scheme of connective tissue com , since it has 
been shown that the elastin- masegs in senile 
clastosia are really degenerated collagen with exces 
of amorphous material". 

On the basis of X-ray diffraction studies, Astbury 
bas tentatively placed elastin in the collagen group 
of fibrous protems!!. These observations appear to 
support this contention. 

details of the apparent transformation of 
collagen fibrils will be reported later. 

Tbe tio fractions and collagenase (Ci. 
welchit) were kindly supplied by Dr. O. G. Pope, of 
the Wellcome Basak , and the ool- 
lagenase (Ol. histolyticum) by Dr. J. D. MacLennon. 


nD ty Ee nk Seas A. sem m e 


3 Hall, D. A., Nature, 168, 513 (1051); Biookem.'J., KB, xxxv (1053). 
* Keech, M. K., Yale J. Biol. end Mod., $8, 205 (1954). 

i Noaman, B. R., Arol. Biochem., 94, 199 (1040). 

' Hal, D. A., Dischem. J., 59, 459 (1965). 


‘ 0. H., N. J., Farr, A. L, and Randall, B. J., 
at a Chem., 188, 205 (1061). 


as c E., Proc. Soc. Bap. Biol. and Mod., 
' Nouman, E. ML, and Logan, M. À., J. Biol. Chem., 184, 190 (1060). 
* Horvath, 8. ML, and Knehr, O. A, J. Biol. Chem., 140, 869 (1041). 


lant uk, Li Pre Boo Kap. Biol, at. 76, Te (1981 SPI 


u Banga, I., Nature, 178, 1000 (1053). 
Gustavson, K. H., Nature, 17$, 70 (1955). 


1 Robb-Bmith, A. H. T., “Oonnecttve Tissue in Health and Disease”, 
fou SH atson, G., 20 (Ejnar Munkegaard, Copenhagen, 
4 Tunbridge, R. H., Ta B. N., Hall, D. A., Astbury, W. T., 
and Reed, R., oed bel, I1, 315 (1963). 
17 Astbury, W. T., and Bell, V. O., “Tabule Biologiote", 17, 90 (1939). 


970 


LETTERS TO THE EDITORS 


acid to succinate and glyoxylate, has been found in 
Pseudomonas aeruginosa* and Penicillium chryso- 
genum’. This communication describes this enzyme 
in Hecherichia cols. 


E jüivalent concentrations of succinate and: glyoxylate 
the production of carbon dioxide (Table 1). 
2.'The same extracts, when fractionated to remove 
" aconitase after the procedure of Smith and Gunealus?, 
were found no longer to produce these oom 

from citrate or ots-aconitate bus were active on 
isooitrate. The stoichiometry of the isocitritase 
reaction ig shown in Table 2. Partially purifled 
preparations required a divalent ion as wel as 
cysteine. Isocitritase does not require coenzyme A 
or adenosine triphosphate, as indicated by’ the fact 
that treatment with ‘Dowex’ and dialysis which 
removes coenzyme A, and adenosine 
te does nob alter ite activity. 


trip 





of reactants, 5-0 ml. Hach 


substrate : 20 mmoles 
chloride, 10 iy phoarbate pote ey 4 an0 :8 ml. of enzyme, 
Tine, of incubate do Ein ‘Temperature, 83° O 
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KREBS CYCLE REACTIONS 
D TO QXALACETATE 


Fig. 1. An alternative oyelic pathway of acetlo acid oxidation 


Succinate was determined by the conventional 
succinoxidase procedure and glyoxylate by the 
method of Friedemann and Haugen‘. To. establish 
definitely the identity of glyoxylate, a large-scale 
experiment was performed and the glyoxylate isolated 
as ity 2,4-dinitrophenylhydrazone. The material 
upon recrystellization from a mixture of ethyl 
acetate and petroleum ether had a melting point 
between 189° and 191° O., as did the hydrazone of 


authentio glyoxylate. 

enzymes and mouba: with isocitritase plus acon- 
ibase, cleaved the C,-acid asymmetrically to yield 
unlabelled glyoxylate and radioactive succinate 
(Table 3). 

The diasimilation of the O,-trioarboxylio acid to 
succinate and glyoxylate makes an in ing list 
of important intermediates from the trioarborylio 
acid cycle. In this case, succinate can continue 
through. the cycle eo long as glyoxylate is available 
for amino-acid synthesis. According to Campbell’, 
the energy produced durmg ane turn of the oyole 
should be only 40 per cent of thas obtained from 
the conventional scheme. It is also conceivable, 
however, that the glyoxylate is oxidized to carbon 
dioxide and water, m which case acetate would be 
oxidized to i via a oyclio mechanism 
depicted in Fig. 1. 

The overall picture of this series of reactions is 
one in, which one mole of acetyl-coenzyme A enters 
the cycle and is oxidized to carbon dioxide and water 
via glyoxylate, while oxalacstate is first converted 
to succinate via isocitrabe and is then regenerated 


TABLE 3 


ml. Maoh vessel contained 1 ml. of enzyme (i 


Formation of radioactivo sucotnate from labelled oltrate. SEES Loe Se 3 0 eoonttase 
pius 1sootéri Case), 10 amoles of cysteine, 0-15 mL of 1 M e PEL Tt 0 wolphurio acid ın side-arm and 18-53 moles of citrate 
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y the oxidation of succinate via fumarate and 
aalabe. It is interesting to note that some evidence 
lready exists in the literature to port this hypo- 
etical scheme of acetate oxidation. pbell*, study- 
1g the mechaniam of allantom degradation by an un- 
lentifled Pseudomonas, convincing evidence 
hat allantoin is broken down in the following manner : 
Ilantoin > allantoic acid —> glyoxylio acid + urea ; 
lyoxylio acid + formate + carbon dioxide; form- 
te + carbon dioxide + water. Since various species 


necessary for the conversion of acetate and 
cg como" U via fumarate and malate, 


& is not beyond reason to assume that acetate may 


ions are now bei 

o determine whether W. cols might oxidize acetic 

wid in this manner. 

D. T. O. Wome 

- SAMUEL J. AJL 

of Bacteriology, 

Oommunicable Diseases Division, 

Army Medical Service Graduate School, 

Washington, D.C. 


June 6. 
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Fractionation of the Deoxyribonucleic | 
Acid of T2r Bacteriophage i 


A NUMBHR of p cr indicate that the 
Jeoxyribonucleic acid (DNA) of T2 bacteriophage 
;lays a major part during the infection of ite bacterial 


proteins. 
(his communication describes results obtamed by 
ipplying a chromatographic fractionation 
xued on the latter property to the deo 
wid of T2r bacteriophage. 

Large-scale lysates of the T'ar strain were obtained 
"y growth in aerated bottles and the bacteriophage 
yurified by the method of Herriott and Barlow’. 
Jeoxyribonucleic acid was p (private com- 
nunication from A. D. Herahey) from the purifled 
xwteriophage after precipitation in 95 per cent 
doohol by resuspending in 0-2 M sodium chloride, 
igitating with chloroform in a blender and centri- 
‘uging to remove denatured protein. After three 
uch treatments with chloroform, the process was 
epeated with a 9: 1 chloroform — ootanol mix- 
ure until no further denatured protem precipitate 
vas formed. -The deoxy- 
ibonucleic acid was then 
xeoipitated in 95 per cent 
loohol, washed in 75 per 
ent alcohol and stored in 
D cent alcohol at 4? O. 

required. 


unleic 
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ot 07 os o9 
Ionio strength 
1. Htuidon of Ttr bacteriophage deoxyribonuelelo acid from a 
of cellulose-histons 


by & concentration gradient of sodinm 

Chloride at pH ord. The of total deoxyribonnelels acid 

phosphbros eluted in a fraction ts plotied against the tonic 
strength of the fraction 


Calf thymus nuoleohistone prepared by the water- 
extraction procedure of Crampton et al.‘ was extracted 
with 0-2.N hydrochloric acid and the extracted 
histones fractionated on columns of phosphorylated - 
callulose pre 
Guthrie‘. ution by a gradient of pH and sodium’ 
chloride between pH 9-0 and pH 18-0 and 0-3 M to 
1-0 M respectively was used, and the fraction i 
from the column between pH 10-1 and pH 10-4 wag 
attached to cellulose after denaturing by heating to 
100° O. for 10 min. Br ee ee ee 
ally used by Campbell et al.* to couple albumin to 
cellulose was used here to coupler d the denatured 
histone to cellulose to form a material to which 
deoxyribonucleic acids are adsorbed at low galt oon- 
centrations and from which they can be eluted at 
high galt concentrations. 

5-10 mgm. of the bacteriophage deoxyribonucleic 
acid were alowly eluted from a column of the oelluloge— 
histone complex, 70 am. long and 2 am. in diameter, 
over & period of 40 hr. by a solution of continuously 
Increasing concentration of sodium chloride buffered 
at pH 6-8. The deoxyribonucleic acid was eluted, 
as shown in Fig. 1, where it is evident that there are 
pro distinat fractions 4 and B; this was confirmed 

ting the elution on the pooled fractions 4 
ae separately. Deoxyribonudlsio acid prepared 
=o Tr bacteriophage after ogmotio shock’ ga 
the same elution diagram, demonstrating that t the 
method of preparation was not responsible for the 
bimodality observed, 

That A and B are two distinct deoxyribonucleic 
acid species was finally confirmed by measurements 
of the contents of purine and pyrimidine bases which 
were made on the pooled fractions A and B, and also 
on the first and second halves of A (AI and ATI), and 
on the first and second halves of B (BI and BI) 
to be eluted from the oolumn. The contents of purine 
and pyrimidine bases in the fractions were measured 
after hydrolysis with formic aoid* by two-dimensional 
chromatography (ref. 1, Hershey, Dixon and Chase), 
The resulta of base analysis on fractions from three 
separate fractionations are shown in Table 1, expreased 
briefly as the ratio of the content of adenine and 
thymine to the content of guanine and 5-hydroxy- 


Table 1. Basa Ramos OF Tv DEOXYRIBONUOLEIO AOD FRAOTIONS 


AI A 


BI BO 


1-80 1-88 1-02 |3-14 2:15 2421 


by the method of Hoffpauir &nd. : 


972 
methyloytoame, each value being the mean of six 


estimations. 

, then, that the deoxyribonucleic acid 
pre by the above methods fram T'2r bacterio- 
phage contains two fractions, one containing approx- 
imately 30 per cent of the total deoxyribonucleic acid 
phosphorus, with the ratio adenme + thymine/ 
guanine + 5-hydroxymethyloytosine approximately 
equal to 1:0, and the remaining 70 per cent with 
that ratio approximately equal to 2:15. As it is 
unlikely that these distmct fractions would be pro- 
duced by degradation of a larger single molecule by 
the p ive methods used, this means that the 
T2r bacteriophage particle contains at least two 
different species of deoxyribonucleic acid molecule 
which differ in their,ease of dissociation from basic 
protem and their content of purine and pyrimidine 
bases. 

Grorrgsuy L. Brown 


E ANGELA V. MARTIN 


Medical Research Council 
Biophysics Research Unit, 
. Wheatstone Physics Laboratory, 
King’s College, London, W.O.2. 
Sept. 6. 
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Crystalline Inhibitors: of Trypsin from 
Potato : 


Reamwrny, Sohonie and Ambet have reported the 
preparation of ine inhibitors of trypsin from 
fleld-bean and double-bean. Unlike these inhibitors, 
which are comparatively stable to heat treatment, 
the acid extracte of potato (Solanum tubarosum) 
have been found to contain a thermolabile inhibitor’. 
Wo have now examined the possibility of Preparing, 
this inhibitor in quantity in a crystalline form. 

A method similar to that described for the 
crystallization of fleld-bean and double-bean in- 
hibitors! was successfully employed, with the dfer- 
ence that all the operations were carried out in the 
cold to minimize any loes of activity in the course 
of preparation. The crude inhibitor, precipitated by 
ammonium sulphate, yielded two fractions. One was 
extracted by 2-5 per cent trichloroacetic acid, while 
the other, insoluble in trichloroacetic acid, was 
removed from the residue, in 1 per oent salme. 
Further purification, lyophilization and crystallization 
were carried out easentially as described in the 
previous communication. 

Both fractions are dirty white in colour, soluble 
in water and twice as potent as the inhibitors from 
fleld-bean and double-bean. These were also found 
to have a powerful anticoagulant action on citrated 
human plasma. 

Heat treatment resulted in 80-90 per cent 
destruction of the activity. Both components gave 
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characteristic protein reactions and. were found + 
differ widely im lysine, histidine and methioni 
contenta. 

-A detailed pe of the study of the differer 
physico-chemi pro ies, oto., of the potas 
inhibitor fractions be published in the Journ 
of Scienixfio and Industrial Research (India). We œ 
grateful to the Council of Scientific and Industry 
Research (India) for ing this work and for 
personal grant to one of us 8. A). 

KAMALA BOHONIH 
K. 8. AwsE 
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Department of Biochemistry, 
Institute of Science, 
Bombay 1. July 7. 
1 Bohonie, K., and Ambe, K. B., WeAure, 175, 508 (1055). 


MEUS Ahd Bhandarkar, As: Pi J. Sei. Indust. Res., 18, 5 


* Karal, L. A., B D. 8., and Brahinsky, B. A., J. Amer. Che: 
Boc., 0, Bode bi). xd 


Interference between Variants of 
Pseudorabies Virus demonstrable In 
Tissue Culture 

Ta resulta of a series of investigations dealin 
with the cytopathogenio activity of pseudorabie 
virus have recently been reported from this Institute 
In these studies a strain of peeudorabies virus we 
serially transferred in tissue suspensions derived fror 
chick embryos, and these served as a source of viru 
for the i Destructive effecte of the viru 
on tissue cultures made from fragments of embryoni 
chicken heart were recorded, and the cytopathogeni 
titre of virus material was used as a measure of rt 
activity. Our present experiments have demonstrate 
that the virus became modified m its cytopathogeni 
activity for chicken cells by passages carried out b 
tissue suspensions of mouse embryo. The change ix 
cytopathogenicity set in after four or five seria 
transfers of the virus in this tissue suspension, Th 
characters of virus materials serially in sus 
pensions of chicken and mouse embryonic tissu 

i are given in Table 1. 

As ig seen, the most i feature of mous 
(MEO) virus is ita low oytopathogenio effect o» 
chicken cells. It should be noted that the change i 
properties of virus cultivated in mouse tiasue wa 
not permanent. When MEO virus was serially trans 
ferred in embryonio chicken tissue, its deetruotiv 
effect for chicken oalls gradually mcreased, and it hac 
regained ite original properties within three to flw 


passages. 
The low cytopathogenio effect of MEO virus or 
chicken explants suggests a potential ability of thii 
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i Eg gre cen mat vim, ep 
with OO virus of 10 dilution. x 75 
Fig: 2 Control cultivated for 7% hr. in tho of 
10-' dflu&ion of virus, x 75. Note complete 
of tissue culture 


wiant to interfere with virus material highly 
ætructive for chicken cells (OEC). To test this 
sasibility, from embryonic chicken heart 
re added to a nutrient medium containmg MEC 
irus in a dilution of 10-10 and kept at 87? for 
4 hr. Simultaneously, control tissue material was 
iso incubated. Next day, sete of tissue explants 
ere made in chicken plasma from both tubes, m- 
sted with a serial dilution of OEC virus and re- 
icubated for three days. As a mean value of eleven 
xperiments, the io titre for cultures 
sade from material treated previously with MEO 
irus was 10—'', whereas that of the-control was 
or, 
Our observation is in many respects similar to that 
€ Sabin’, who found that after exposure to a non- 
bel can E variant of poliomyelitis virus, epi- 
cells derived from monkey kidney had acquired. 

limited resistance to the destructive effect of 
nmodifled virus. 
Full details of these observations will be published 
ias du A 

GnonGH Ivíxovios 

Haana Báripi 

Eavin BrzÓrrÓev 
Institute of Microbiology, 


Medical University, 
Szeged. 
July 11. 
Overey- 


B. gee and duet. G., Aas. [2 
Ex em rir El 
Abraham H., and 


a ih, vierte d. 
Sabin, A. B., Soienos, 190, 367 (1560. 


zlimination of Adrenaline and Noradrenaline 
from the Circulating Blood 


Taa mode, the loci, and the extent of the inactiva- 
ion of the sympathetic hormones are only partly 
mown. The liver has been considered of prime 

A minor fraction of injected catechols 
ippeare in the urine. Recently, the rather generally 
&mine-oxidase has been extensively 


'ocurring enzyme 
died aa the, agenh: rewpauistblo Faro Tore adrian, 
peripheral’ elimination. 
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The method described in this preliminary com- 
munication has made le in vivo studies to 
determine which tissues are capable of eliminating 
adrenaline and noradrenaline from the blood stream. 
Furthermore, the extent of this removal over 4 
certain length of time has been evaluated fairly 
closely. Briefly, the approach was as follows. Cate 
were used in ich any release of endogenous 
catechol was cut down to a minimum by transection 
of the cervical spinal oord and eee 
adrenal ‘glands. Adrenaline or no 
administered into the circulating blood at 4 ganas 

either mtre-arterially to the tissue area 
studied, or intravenously into the brachial vein. The 
level of contraction of the chronically denervated 
nietitating membrane was used as an indicator of 
the concentration of catechols in the circula- 
tion. The minimal effective dosage of adrenaline 
and noradrenaline on the denervated nictitating 
membrane was explored by intravenous admin- 
istration at a constant rate. The actual experiment 


was started with an mtre-arterial infusion of the : 


drugs to the tissue area studied. After some minutes, 
when a steady state had been established, the mtra- 
arterial infusion was momentarily shifted to an intra- 
venous one, without any change of the actual amount 
administered. DO EE es Se any 
of three alternatives might show | 
(1) The tissue area studied ; not be capable 
of any elimination of adrenaline or noradrenaline. 
In this case the amounts infused intra-arterially must 
reap quantitatively at the venous side after the 
state is established. A momentary shift of 
the route of administration of catechols to an intra- 
venous route would therefore not influence the con- 
centration of catechols in the systemic circulation, 
and thus leave the nictitating membrane unaffected. 
(2) If a fraction of the intre-arterially infused 
catechols was locally eliminated, leas would reappear 
in the venous outflow than entered the area on the 
arterial side. A shift of the infusion to an intravenous 
route would then reveal the extent of the local 
catechol loss by a corresponding increase of the con- 
traction of the nictitating membrane. 


(8) A third ility, recently seriously claimed 
(see, for example, Granaat!) postulates that certam 
tissues secreto cateahols when influenced by 


the Eee Bord hormonee, and that actually more 
PA eye iha aros ihaz ove re 
In most of the e Beries, 
adrenaline or no through 
the cannulated inferior mesenteric artery into the 
lower abdominal aorta of the eviscerated animal, and 
thus primarily directed to an area comprised of 
skeletal muscle and skin. The resulta were quite 
uniform. The shifting of the infusion from an intre- 
arterial to an intravenous route, without any change 
of the actual dosage, was followed by a rapid and 
contraction of the denervated nictitating 
membrane, indicating a corresponding increase -in 
the concentration of catechols in the systemic 
circulation. The extent of the loss of catechola 
following the intra-arterial administration could then 
be measured by applying the ordinary procedures of 
a biological assay. From a quantitative point of 
view, the elimination of catechols in the tissue area 
referred to was quite impressive. In the cat the upper 
limit of catechol release from the adrenals is roughly 
5 ugm./kgm./min. However, even during extreme 
physiological stress, such as asphyxia, the amounts 
released seldom exceed 2-3 pgm./kgm./min. (rcf. 3). 
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In the present series, the tissue area primarily 
réached by the intra-arterial infusion into the lower 
abdominal aorta approximately equals one-third of 
the animal. From this, ib appears that the skeletal 
muscle — akin area under examination during a single 
passage of blood eliminates to 90 per cant of the 
amounts of catechols i This holds true so 
long as the dosage was kept within the physiological 
range of adrenal discharge. When higher concentra- 


tions of 


arterial infusion (Fig. 1). 

The extensive loas of the sympathetic hormones in 
this rather non-specific tissue area can only in part 
be attributed to amine-oxidase, since all the basic 
findings were stall present after the administration of 
specific inhibitors of this enzyme. Neither was it 
possible to find a blear-cut distinction as to the 
affinity of adrenaline and noradrenaline to the 
unknown mechanism 
elimination of these However, nor- 
adrenaline was not eliminated more rapidly than 


Adrenaline; rather, the contrary appeared to be- 
the case 


Additionat i were carried out on other 
tissue areas, as the spleen, the kidneys and the 
intestines. The basic findings did nob vary from 
those already mentioned, although titative 
differenoes require further study. In ition, the 
effecte of graded hypoxia are under investigation, ainoo 
it has been noti that asphyxia might reduce the 
extent of local loes of catechol in different regions. 

Henoe a variety of tissues, including akin and 
skeletal muscle, which, as regards their status in 
metabolism, must be considered rather poorly 
differentiated, are able to elimmate adrenaline and 
noradrenaline from the circulating ‘blood. ' It seems 
fair to assume that the elimination of locally released 
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' , Metabolism of Two Aromatic Amines 
In the Dog 


t inducer of bladder tamours 


the dog, and itz (quoted by Walpole et aL.3) h 
obtained blad tumours in this ies wil 


benzidine. The purpose of this cammunication is 1 
show that these aromatic amines are in fact converte 
into orthohydroxyamine derivatives by the dog. 

4 : 4'-Diamino-3-diphenylyl hydrogen sulphate an 
S-hydroxybenridine were synthesized as follow 
4'-Nitzo-4-aminodiphenyl was converted by oxidatio 
with alkali and ammonium hate to sodim 
4’-nitro-4-amino-3-diphenylylsulphate (found: lo» 
on drying,-18-7; S, 8-4; O,,H,O,N,NaS.3H,' 
requires log 14:0; N, 8-3 per cent); 4’-nitro4 
amino-8-hydroxydiphenyl hydrochloride monoby 


drate (found: O, 51-2; H, 45; N, 10-2 
0,,.H,,0,N,ClH,0 i O, 50:8; H, 4-6; N 
9-9 per cent) obtained by h; was char 


O4H,,0,N, requires N, 8:0 per cent), melting poin 

; Sodium  4'-nitro-4-amino-3-diphenylyl 
sulphate was reduced with ferrous sulphate an 
ammonia to 4: 4’-diam 
ino-8-diphenylyl hydre 


gen “ee (found: C 
51:1; 4:2; N, 9.8 


1 

fi; O,H40,N, 
requires O, 51-4; BHB 
4:89; N, 10:0; 8, Il- 
per coent), which wa 
hydrolysed to 8-hydroxy 
bensidine (found: N 
13-8; | O&4,HQ40N, re 
quires N, 14-0 per oent) 
melting point 183-184? 
tribenzoete (found: O 


per cent), melting poin 
270-271°. 4-Amino-8-di 


Boyland and Sims? 
Urine from dogs fec 
modi yl (20 
mgm./day) has beer 
chromatogra or 


Minimal 
intravenous, 
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cases, only two spots could be demonstrated by 
raying with a solution of p-dimethylaminobenz- 
wehyde. A very faint spot corresponded to 4-amino- 
ohenyl. This spot was strengthened when ether 
“racta of the urine were examined. The second 
xe intense spot travelled at the same rate as 
«mino-8-diphenyly] hydrogen sulphate ; hydrolysis 
the urine by boiling with acid gave a new spot 
rresponding to 8-hydroxy-4-aminodiphenyl. 

Urine from dogs fed benxidine (500 mgm./day) was 
tonsccphed 00 ee en erm 
aree major and a number of other spota were 
monstrated with the p-dimethylaminobenzaldehyde 
ray.  Bensidine and 4: 4'-diamino-8-diphenylyl 
‘drogen. sulphate were shown to be important 
stebolites of the aminb. 3-Hydroxybenridine was 
<own to be present as a minor metabolite in some 
wnples of urine. The other metabolites have not 
t been identified. E 

Continuous ether extraction of the urine of a dog 
d benzidine (500 mgm./day) for ten days enabled 
«nxidine (400 mgm.; 8 per cent of the dose) and 
thydroxybenzidine (85 mgm., 1-5 per cant) to be 
;xabed. The benzidine, melting point and mixed 
wlting point 124°, was characterized as the 

toluenseulphonate, melting point 241—242°, mixed 
relting-point 242-248°. The monohydroxybenzidine, 
eltiig point 180-188°, was characterized as its 
ibenzoate, melting point 269°, mixed melting poms 
10-271. , 

This work will be reported in detail later. We wish 
ı thank Dr. G. M. Bonser for making available the 
ological material. 

L. BRADSHAW 
D. B. CLAYBON 


epartment of Experimental Pathology 
and Cancer Research, 


Behool of Medicine, 


University of Leeds. 
` July 4. 


., Ann. Rep. Brit. Emp. Oaneer Campaign, 30, 148 
J. Oso, 7, 460 (1953). 
M squad Roperh Deo, Bri J. 


T 
p 


„ and Bims, P., J. Chem. B06., 060 (1064). 


Synergism in the Chemotherapy of 
Eimeria tenella 
IN 1054, Lux! investigated the possibility that 
stent inhibitors of Hmeria tenella might be found 
nong compounds, other than sulphonamides, which 
terfered with the p-aminobenzoic acid — folio acid 


ity, one of the most active of the series being 
4-diamino-5, p-chlorophenyl, 6-ethyl pyrimidine 
Pyrimethamine', ‘Daraprim’). He noted, farther- 
iore, that this compound, when used in combination 
ith certain sulphonamides, had a marked synergistic 
fect. 

At Weybridge, we have extended these observations 
ith the view of developing effective systems of 
rus ou for disease caused by Btmoria tenella. 
1 the ‘Sulphamezathme’ {sulpha-dimethyl- 
rideo E haa in our experience proved most satıs- 
Gcbory for treatment under practical conditions ; 
xt its use can be criticized on the grounds that the 
mneentration necessary to obtain a maximum thera- 
autio effect ia sufficiently high to cause some degree 
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of Inappetence, that occasional toxicity is obeerved', 
and that the full concentration is liable 
to cause inhibition of the parasite, develop- 
ment being merely delayed until treatment term- 
inates?4, Our observations, which have confirmed 
ka dis of Lux’, have shown that, although 0-01 por 


Sulphamezathine' permita 

duction of the concentration of both compounds to a 
fraction of that ordinarily needed for therapeutic 
control. Thus, in the of as little as 0-0025 
per cent ‘“Daraprim’ in the food, the concentration 
of ‘Sul thine’ may be reduced to between 
4 and ve of that normally required for complete 
protection. 

Temporary inhibition, with delayed clinical mani- 
featations of disease, ocours with a mixture of 0-01 
per cent 'Daraprim' and 0-05 per cent ‘Sulpha- 
mezathine’, but not when the concentration of 
‘Daraprim’ in the mixture is reduced to 0-0025 per 
cent. This that the combination of drugs 
at these low concentrations has a markedly selective 
effect on the later stages in the life-cycle of the 
parasite, leaving unimpeired the earlier the 
development of which Kendall and Mc * have 
shown to be essential for effective chamotherapsutic 
control. 

The findings are likely to be of marked practical 
importance, and it seems that the use of the synergistic 
cambination will avoid the difficulties associated with 
the present use of the sulphonamides. 

The io action on XM. tenella of ‘Daraprim’ 
and ‘Sulphamezathme’ can probably be explained 
as the effect of two antimetabolites which act 
sequentially at different stages in the same metabolio 
pathway, at the pointe at which p-aminobenroio acid 
and folio and folinio acids are concerned. 

This would suggest a close analogy between the 
metabolism of H. tenella and those species of Plasmo- 
dium on which “Daraprim’ and some sulphonamides 
also exert a marked synergistic effects. -Amino- 
benxzoio acid has already been shown to be an essential 
metabolite for H. tenella by the observation of Horton- 
Smith and Boyland’ that the action of 'Bulpha- 
mezathine’ may be antagonized by p-aminobenroio 
acid. No facts are available on the Vader ecg of folie 
and folinio acids for H. tenella, eee 
is regarded as an antagonist of folio folinio acids 
in several other biological 

If, in fact, tho metabolism of X. xis etsi 
to that of the plasmodige, other anti-malarials may 
be able to replace *Deraprim' in synergistic combina- 
tion with sulphonamides or other drugs of known 
coocidiostatic value. 

Studies on the above lines are proceeding. 

L. P. JoyNaE 
8. BaraN KENDALL 
Ministry of Agriculture, Fisheries and Food’ 


venen 6» ‘and Boyland, B, Bri. J. P, 1, 139 
* Hitohings, G. H., Trens. Rey. Soo. Trep. Med. Hyg., 48, 407 (1062). 
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A =e of Normal Human Cerebrospinal 
Fluid by the Immuno-Electrophoretic 
Method 

THe immuno-electrophoretio method! allows the 
definition of the constituents of a mixture of anti- 
genic substances by means of their relative electro- 
phoretic mobilities, and their enumeration, by specific 
precipitation, by means of a homologous immune 
serum. The study of normal human serum by this 
method has allowed the enumeration of at least 
sixteen different constituenta’, 

We have studied, by the same method, normal 
cerebrospinal fluid concentrated by ultre-filtration’, 
by using horse immune serum (No. 31) anti-normal 
human serum, which has been used in the study of 
human serum. In a paralel manner we have sub- 
mitted the same samples of cerebrospinal fluid to 


ordinary electrophoresis on ager under the same con-' 


ditions as used for immuno-electrophoretio analysis. 
The agar gels were then dried, and the protein and 
lipid oonstituente were stained tn situ by methods 
similar to those used previoualy*. 

The plain electrophoretic analysis in a gelifled 
medium shows (Fig. 1) that the cerebrospinal fluid 
contains: a substance which migrates more quickly 
than albumin; much albumin; & small amount of 
a-globuling; B,- and B,-globulins and a small amount 
of v-globulina. 











Fig. 1 


The immuno-electrophoretic analyas (Fig. 2. 
allows us to distinguish the following : & constituent 
which migrates more rapidly than albumin and 
which would seem identical with the p-constituent 
of blood serum’; serum albumin; a constituent 
having the same mobility as albumin which is prob- 
ably identical with the x-constituent in blood serum! ; 
one or probebly two «,-globulins ; three a,-globulms ; 
at least one f,-globulin; a single antigenic con- 
stituent having, however, two different migration- 
rates. This latter Seigler to the B,-globulinsg 
and the small amount of y-globulms which corresponds 
to the slow y-globulins of the serum. 

As we have used a total inmuno-serum human 
antiserum, we could only distinguish ın the cerebro- 
spinal fluid constituents existing in the serum ; there 
may also be other constituents specific to the cerebro- 
spinal fluid. Our results do, however, demonstrate 

b the distribution of protein constituents in the 
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cerebro-spinal fluid is not the same as in the ser 
Iteelf. 
Detailed results will be published in the Bull. S 
Chim. Biol. 
K. GaAvnarLBH800 
J. Counoox J. Lewin 
P. HELION P. GRABAR 
Service de Chimie Miorobienne, 
Institut Pasteur, 
Paria 15. 
1 Graber, P., and O. A., Biookum Biophys. » 10, 
(1053); 17, 676 (1 ed 
* Willams, as å., and Grabar, P., J. Immunol , 74, 158 (1055) 
aes J., and "Elion, P., OR. Soo. Biol, Pe 


147, 1 je o6 
1 Uriel, J., and „J. J , Bul]. Soc. Ohim. Biol., 37, 165 (19: 
Uriel, J., and G , P. (in the prees) 
(in the press). 


* Lewin, J., O.R. Soe. Biol, Peris 
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Effect of Heat Stress on Serial Reaction 
Time in Man 


EXPHBIMHNTAL studies of the effects of ambie 
temperatures on simple reaction time have suggest 
that there may be a tive correlation betwe 
simple reaction time and temperature, but resu! 
appeared to be rather inconolusrve. In fact Teiohne 
m a review of studies of simple reaction tun 
concludes that ambient temperatures between — b 
and 117° F. have little or no effect on either simy 
reaction time or more complex reaction times. 

In a series of experiments on the effects of ambie 
temperatures ranging from 90° to 104° F. (90-985 p 
cent saturation), we had occasion to study the effec 
of such temperatures on both simple reaction tir 
and serial reaction time. In serial reaction time t: 
signals are presented to the subject continuously wi 

ocourrence of the signals to action, & 
without the warning signals customary in expe 
ments on simple reaction time. It may reasonab 
be argued that serial reaction time is & more realist 
measure than sumple reaction time, since in the aki 
of everyday life we are seldom given warning of t) 
arrival of a significant stimulus. 

The apparatus used in theses was tl 
Cambridge visual vigi teat’, coupled to a phot 
electric cell and a pulse-height discriminator operati 
a clock-startmg relay. This gave a very accura 
measure of reaction time. 
^ Seven subjects were tested over a period of fi 
days, serial reaction time being measured before enti 
into the heat chamber, after one hour 
the above range of temperatures, and after two hou 
exposure. For each measurement of reaction tin 
the subject was presented with a large number 
stimuli in a short time (forty stimuli in 5 min. 
random order). The mean serial reaction times a 
shown in Table 1. It will be seen that the rise 
reaction time under heat strees is amall but statistical 


significant. 











Table 1 
Mean serial 
reaction time (sec ) P 

Control 0447 
First hour 0 256 
Second hour 0 267 
Control v. first hour 0 05* 
Control v. second hour 0 orj 
First v. second hour 05 

*B t. 

1 significant. 
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From these experimenta we conclude that serial 
action time offers a clear-cut index of psychomotor 
ange under heat streas of this order. 

D. C. Fnasmn 

K. F. Jackson 
A.F. Institute of Aviation Medicine, ^ 

Farnborough, Hante. July 12. 

eichner, W. H., Payoh. Bwll., EL, 2 (1064). 
ramer, D. O „In National Coal Board Medioa] Bessaroh Memorandum 


Fixation of lodine in Selenium 


Tzm following observations were made in carrying 
«t some tracer on the selenium-iodine 
"tem, using the radioactive isotope iodine-131. 
It was found that iodine could be adsorbed on to 
lenium from a solution conteining iodine- 
31, and measuremente of the total y-ray activity 
' & sample of the selenium were made: (i) after 
ne powder had been thoroughly dried; (ii) after it 
ad been melted and at once cooled to an amorphous 
slid; and (iii) after further heating in an open tube 
«7 br. at 550° C. 
No signifloant differences were found among the 
sree activities, from which it was concluded that 
«ea than 1 per cent of the iodine initially present was 
moved during the heat treatment. An autoradio- 
h of a section through the specimen at the end 
€ the i showed a macroscopically uniform 
distribution of iodine-131 activity. 
Thé Aon PPM Me Smad Em 
bat halogen atoms can be bound in the selenium 
tructure, bably at the ends of chains of selenium 
toms. it is assumed that iodine and bromine 
ehave similarly in this , this conclusion does 
2 adh ots eit who states that 
bonds exist between selenium chains and 


R. A. HYMAN 
tandard Telecommunications Laboratories, 
Enfield. - 
. D. H. Tommm 
Physics Department, 
University of Reading. 


Nijland, L, AL, Philipe Research Reports, 9, 250 (1964). 


Production of Anisotropy in a Permanent 
Magnet by Pressure . 


H. P. J. Wizs and others! have ‘described a novel 
nethod of making ‘Ferroxcube’ with & square 
.yateresia loop. Glass with a higher coefficient of 
xpanaion than the ‘Ferroxcube’ was fixed to a ring- 
haped sample at an elevated temperature; the 
esultmg strain at room temperature produced a 
quare hysteresis loop. An expernmnent has been per- 
oe ee e m 


Šine a e E ud 


necessary, 
15 per cant co steel was chosen for the experiment. 
[he magnetostriction is positive, and in consequence 
+ longitudinal tension or a lateral pressure will 
avour & loop. A lateral pressure was obtained 
n & bar of cobalt steel about lj in. long and $ in. in 
liameter in the following manner. A hole 0-002 in. 
sea in diameter than the cobalt steel was made in & 
tamless steel blook. This block was heated to 450° O., 
he cobalt steel was oooled in liquid air and the 
tainlees steel block was shrunk on to the cobalt steel 
pecimen. The cobalt steel had been previously 
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250 200 150 100 50 0 
H (oersteds) 
Wig. 1. (A) Normalcurve; (B) under compression 


hardened, aged at 150? C. and cooled in liquid air 
before testing, so that any changes in properties after 
the shrinking are likely to be due to the pressure 
and not to the temperature cyole during the shrinking 
operation. 

The test values obtained are shown in Fig. 1. 

The improvement obtained by pressure, although 
not spectacular, is amply demonstrated. 

_ J. E. Gout 

M. MoCara 
Permanent Magnet Association, 
Central Research Laboratory, 

-Brown Street, Sheffield 1. 


1 Wun, H. P. Heveldt, O. J., and Geldarmans, P., 
Phils Tool. Ree t8. 49 (1961). 


Localized Corona Discharges at a 
Negative Electrode 


Tma form of the d.c. corona discharge in air differs 
according to the polarity of the electrode near which 
it occurs. In an electrode system comprising & wire 
and a coaxially mounted ring, the discharge appeared 
as & continuous bright sheath around the wire when 
it was pomtive, but as a serios of seperate tufte 
when it was negative with respect to the ring. 

In an investigation of the latter affect, a jet of 
mercury was subetituted for the wire, giving a clean 
and smooth electrode surface which was aleo moving 
rapidly with respect to the electric field. With the 
jet negative to the ring, no stationary tufts were 
observed. Jt was confirmed by photography with a 
flash of microsecond duration that the jet, though 
not accurately parallel-sided, was smooth in the 
region where occurred. The influence of 
the moving layer of air at the surface of the mercury 
Jet: rae Maa ail Rad oA gen se 
& wire at the surface of which tufted 

the affect. being that the Tafta pardeied 
but with some vibration along the wire. 

The nature of the hght emitted was investigated 
with a photomultiplier, wide-band amplifler and 
oscilloscope and was found to be similar in the cases 
of both jet and wire. It consisted of pulses, of duration 
about 10-' sec., separated by pa d intervals 
having durations of microsecond order 
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These resulta suggest that the localization of the 
negative d.o. corona is an effect due to the electrode, 
and that the mechaniam of the discharge is not much 
different whether it is localized or not. It is surmised 
that each individual discharge is associated with a 
cathode spot which, m the case of a stationary 

, maintains ite position by thermionic 
emission. 


Electricity Division, 
National Physical Laboratory, 
Teddington, Middlesex. 
July 9. 


J. 8. T. Looms 


Specific Heat and Heat of Wetting of 
Wood 


Kelsey and Clarke! have recently discussed the 
variation with temperature of the mtegral heat of 
sorption of water by wood (AH), and ite bearmg on 
the specific heat (cw) of wood containing m gm. of 
moisture per gm. of dry wood. Empirically, it ia found 
that cm is greater than the speciflc heat (o) calculated 
from the speoifle heate and proportions of the oom- 
ponents, assuming a simple mixture law’. This effect 
i8 not confined to cellulosic materials, but has been 
observed on starch’, gelatin‘, dried foods! and other 
hygroscopic substances. The suggestion has pre- 
viously been made! that the excess specific heat could 
be accounted for m terms of the in AH with 
temperature (T); Kelsey and Clarke quote the 
appropriate thermodynamic equation -as 


1 dAH 
Cm = mam {mew + co + (Fe) mt 
where cw is the specific heat of the water, and c, is 
the speciflo heat of the dry wood. Putting cw = 1, 
and noting that 


o = (m + 0,)/(1 + m), (1) 


(2) 


then 
Cm — 0 = Ao = (0AHJOT)J(1 + m) 


where Ac is the excess specific heat. ~ 

During the past two years, we have measured the 
specific heat and heat of sorption of a batch of beech 
sawdust as & function of temperature and moisture 
content’s*, Our results enable a direct check on 
equation (2) to be made (Table 1). 
Measurements at tem of 80, 40, 50, 60° C. 
gave o, = 0-81, 0:32, 0.38 and 0-84, ively. 
The values of Ac in Table 1 were obtai by oom- 


puting o from equation (1) and subtracting it from 
Table 1 





Ac (oA HJsT)/(1 +) 
30 0-03 0-03 
40 0-02 0-02 
50 0-02 0-08 
60 004 0-05 
20 0-02 0-02 
40 0-03 0 08 
50 0 08 0 04 
00 0-06 0 05 
80 0-03 0 03 
40 0-04 0-04 
60 0-06 0-06 
00 0-08 0 07 
30 0 04 0-05 
40 0 05 0 06 
50 0-08 0-07 
60 0-00 0-09 
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the observed specific heat (cm). The values 
(@AH/O2)/(1 + m) were obtained by plotting AH a 
given moisture content against temperature, fitt» 
a curve by eye and differentiating graphically. T 
error in the measurement of cy 18 estimated to 
about 0-005; but owing to the accumulation 
errors in the measurements, in drawing the curv: 
and in the ical differentiation, the uncertain 
in (@AH/AT)/(1 + m) ia at least 0-01. To the accura 
of the resulta, therefore, the values in Table 1 gatis 
equation (2) completely. 

Equation (1) is often used for the spec) 
heat of wood for technical applications’; but tl 
procedure can evidently lead to errors of the ord 
of 10 per cent. The general agreement between o 
resulta and those of Kelaey and Olarke, obtained + 
an entirely different species, is good, and suggee 
that the specific heat of wood containing moistu 
will not depend greatly on ies. This suggesti: 
is supported by the work of t, who found t) 
specific heat of dry woods to be practically ind 
pendent of species. 

R. F. S. Haanmow 
J. N. BunasmAM* 
Forest Produote Research Laboratory 
(Department of Scientifico and Industrial Research), 


* Now at the Atomic Hmergy Research Eatabllhmeni, Harwell, 
1 Kaley, K. H., and Clarke, L. N., Nature, 176, 83 (1985). 
1 Forest Products Researoh 1063 (H.MLS.0., London, 1984). 
* Freeman, M. H., Arok. Biochem., 1, 27 (1042). 
* Hampton, W. F., and Mennio, J. H., Cenad. J. Rss., 10, 452 (1994 
Horn, W. R., and Monnio, J. IL, ibid., 12, 702 (1035). 


t Bith, T. and Kennedy, W. X, Food Rae 10, 489 (1048). Wahb 
‘Forest Prodnots Research 1954 (H.AL8.0., London, 1085). 


Kol, W., Hots als Rok- w. Werks., 13, 413 (1064). 
* Dunlap, F., U.B. Dep. Agric. For. Berv. Bull. No 110 (1912). 


Canals within Pancreas Cells 


Tamana have recently appeared in Nature and ol 
where articles by Lacy! describing canals withi 
pancreas celle. These he believes represent the Gok 
apparatus ; and he has published? an electron 
micrograph purporting to show one of these “Gok 
canals” in section. 

In point of fact, mtracellular canals have bea 
described’in the pancreas by numerous observer 
especially Muller and Holmgren‘; but the pos: 
bility that the Golgi apparatus of the pancreas cell 
may be no other than a deposit of ailver or oamiur 
upon the pre-existing of a functional intra 
cellular duct system seems to have been overlooke 
by most workers, with the exception of Saguchi 
Lacy, however, has overlooked i's olaaeiot 
study, though he has undoubtedly re-desaribed th 
same intracellular canals depicted by the J 
worker. Further, Lacy assumes in contradistinotio: 
& physiological function for his “Golgi canals” Lb 
Liab riage n role for them m a ''lipoidal secretio: 
cycle". also claims that his discovery of th 
canals necessarily disproves the Golgi artefact theory 
In order to test Saguchi’s conclusions, I hav 
attempted to inject the intracellular canals from th 

tic ducts with a ‘mass’ consisting of a lake 

lood medium. After sectioning, the hematin wa 

revealed by staining the preparations with a hem 
atoxylin solution. This procedure was found to givi 
a brilliancy and precision hitherto unobtainabl 
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Fig. 1. Injected oai pancreas. Two intracolinler saccular ‘cisterns’ communicate with the acinar cavity (AO) by fine canals. x 3,000 
2. Transverse seciion of aanus. Actnar cav! ; 
Tg. an injected oa) man: n none af of Rupees 00 ; intracellular canalioul! (Intra O); 


Vig. 3. Intraceliniar canals and dia no SGT ae aa MN RUM 


ith simple carmine 
sethod will be 

In the sections, in numerous instances, both inter- 
3llular and intracellular canals can be seen clearly 
3mmunicating with the acinar cavity. For the most 
art the intercellular canaliculi end blindly but have 
«teral extensions which enter the cells and run among 
he zymogen granules. In other instances fine canals 
ring between the zymogen granules unite and drain 
ia a single intracellular canal to the exterior. Some- 
me the cells contain a single irregular saccular 
pace within the cytoplaam and this may receive 
maller tributaries fram among the granules. These 
accular spaces then dram to the acinar cavity by 
1eans of a fine canal. Fig. 1 shows two examples 
E this arrangement revealed within adjacent acinar 
alls. 


The secretion vacuoles of Kupffer, observed also i 


receive one or more intre- 


y Müller and Saguchi, occur frequently in my 
They usually 


alular canals (Fig. 2). In Fig. 3 some intracellular 
zocular spaces with tributary branches enter 
Kupffer before draining to the acinar 
avity. 
The 


saccular revealed by this method appear 
intcepceed oh a ante: dellnste and Gal tets 
ystem of intracellular canals which penetrate the 
all in all directions. Their appearance suggests that 
hey may act as cisterns for the temporary storage 
f materials destined for secretion. Undoubtedly 
1680 saccular spaces are often preserved in ordinary 
reparations, but their communications remain in- 
isible and the isolated spaces give the impreasion 
f structures intrinsic to the cytoplasm. Similar 
308 have often been described in endocrine cells, 


data sip ‘signet ring’ basophil pituitary cell. 


Pid rM enia ede Saas elu. homologous structures for 


arve & purpose similar to the thyroid vesicle, but 
n an intracellular scale. 

I would suggest that my findings support Saguchi's 
elief that & functional duct system of exogenous 
rigin ooours within the acinar cells of the pancreas. 
he finest ramifications of this system appear oom- 
isnsurate with the smallest zymogen granules, and 


Nena NEL eran MY 
with the electron 


microscope. 
ees is increasingly clear from recent 
mdies®! that the metallic impregnation techniques 


elaborated secretions, and would- 


x 1,500 


so long used as an indicator of the ‘Golg apparatus’ 
do in fact colour quite unrelated and dissimlar objecta 
in different cells. Lacy has shown that the canals 
within the acinar oells are preserved and blackened 
by a number of Golgi techniques, but reliance on 
the supposed specificity of these methods has, I 
believe, led Lacy into a mistaken conception of the 
nature of his canals. 2 
Owmn Lawwe THOMAS 
Dalton Street, 
- Napier, 
New 
June 2. ; 


1 Lacy, D., Nature, 178, 1285 (1084). 

^ Lacy, D., and Ohallloe, O. W., Wature, 174, 1150 (1054). 

* Müller, F., “Om inter- ooh intra-cellulire Kortelgangar” (Bamaen och 
Wallin, Stockholm, 1894). 

“Holmgren, H, Arch, f. mikr. Anat., 00 (1902). 

* Bagnohl, 8., Amer. J. Amet., 96, 347 (1918). 

' Baker, J. R., Quart. J. Mic. Sci., 98, 383 (1064). 

"Thomas, O. L., Le Cellule, 81, 329 (1964). 


Behaviour of Young and Old Females 
of the Black-fly, Simullum ornatum Mg. 


OoNBIDHRABLH attention has been devoted to 
devising means of determinmg the age of mosquitoes! 
and tsetse flies’ in the course of studies on their 
ecology and behaviour, particularly in relation to 
disease transmission. By observing the distribution 
and quantity of fat-body in the black-fly, Simulium 
ornatum, Mg. (Diptera, Simuliidae), it has now been 


Female flies taken on cattle in the field can be 
divided into two main groupe on dissection, namely, 
those with visible fat-body particularly m the anterior 
abdominal segmenta (group A), and those with no 
fat-body, except in small amounts in the posterior 
abdominal segmenta (group B). Some 0-10 per cent 
of the flee in particular samples were intermediate 
and could not be allocated to either group. On 
eee ee ee 
abundant fat-body, ratory studies on the dis- 
appearance of the fat-body in flies of known age 
suggest that group A consisted of young flies, perhaps 
not more than seven to ten days old, and that the 
B group was composed of individuals at least ten 


980 


days old. Residual ripe eggs, conclusive evidence of 
eae eee cycle, were found 
among B flies. Since . ornatum a blood feed 
is necessary before ripe eggs are produced, it is 
concluded that some, and probably most, of the 
B flies had taken a ous complete blood meal, 
whereas none of the A flies had done so. 

It is interesting to note that the changes in the 
amount of fat-body in female S. ornatum appear to 
form the converse of the situation found in male 
taetae flies, where the initially small reserves may be 
augmented considerably by synthesis of fat after 
blood feeds have been taken’. 


The practical value of this method of age 
clocaifssiion ie men T tha following data: ia whieh. 


hours of daylight. The pooled results 
ys in 1954 show that old flies formed 
a higher proportion of the catoh during late evening 
(gee Table 1). The greater number of flies containing 
residual ripe eggs in the late evening catches confirma 
this finding (Table 2). When the days are considered 
seperately, a significant late-evening increase in the 
proportion of old flies oocurred on only sight of these 

ye (P within range 0-01 to < 0-001). On the 
sixteen days the total catch of 5. ornatum per unit 
time on cattle was often greater in late evening than 
during the day, paralleling the situation shown for 
S. venustum Say on man in Canada‘. This mocrease 
in activity thus coincided with the occurrence of a 
greater proportion of old flies in the catch, and the 
number of old flies visiting the cattle per unit time 
became 1-2-12-0 times greater in late evening than 
during the day. 








unciassifed files, 1r* — 110-88; P = < 0001. 
fn order to obtain fty numbers 








x = 2908; P= < 0001. 


It would appear that in the case of an organism 
transmitted by the bite of S. ornaium, a susceptible 
host would have been exposed to & far greater number 
of potentially infective bites per unit time in late 
evening than during 10.00—18.00 hr. on the days in 


question. 
The readiness of young and old flies to bite a cow 
was compared by i the with 


which fresh blood was found in the gut of flies of 
each group, which were given the opportunity to 
bite during approximately 10 min. of each hour of 
the observations. The resulta of dissecting 3,702 flies 
taken on eighteen days m 1954 (Table 3) show that 
old flies bit the cow almost twice as frequently as 
did young flies on average over the period. 
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Table 3 





80 80 
(—8-27 per oent) | (—6-38 per oent) 





x = 18-07; P = < 0-001. 
This work was financed "by a grant from th 


-Agricultural Research Council. The fall results wi 


be published elsewhere. 
Zoology Department, 
Science Laboratories, 


Durham Ool in the 
University A Dans . 
Durham. July 2. 


"Oper A. m atatan Ti A- and Covell. Gk, Héalth Bull, No. J 


* Jackson, O. H. N., Bwl. Mat. Res., 37, 201 (1046). Squire, V. À., 


Mature, 186, 186, 307 (1080). 
. J., Phil. Trans, Boy. Boe. 178 
roe. Kool Boa. Dona. "i Croat), 


L. Davis 


Physiology of the Heart of a Scorpion 


In view of the fact that scarcely anything is knows 
about the physiology of the hearta of arachnids 
that of Limulus], the present investigatio» 
nature of the heart of Palomnaeus bengalensi 
C. Koch and the effecta of stimuli, pH and drugs o» 
it was undertaken. The-hearta were isolated in + 
saline (pH 6-3) containing aodram chloride, 0-65 gm. 
potassium chloride, 0-08 gm., and calcium chloride 
0-03 gm. in 100 c.c. of distilled water and the nf 
maintained with a hate buffer. The hemo 
lymph was found to be on the acid side of neutrality 
in agreement with Maluf’s statement*; hence th 
selection of an acidic saline. Heart-beat after isola 
tion was slow and irregular for nearly ten minutes 
On recovery, ib showed a high degree of automatis 
movement with moessant rhythmic and simultaneow 
beat throughout the myocardium, at a rate of 56—62 
min. at room tem (25—27? O.), without rem 
peuses. After 10-12 hr. its rate and amplitude fe) 
gradually. After temporarily inhibiting the heart 
rate by such mechanical stimuli as shaking the salin: 
or preasing the heart, there was acceleration of th 
rate of beat. Isolated pieces of the heart beat fo 
some time. 

Both increasing and decreasing the pH of thr 
saline with phosphate buffers depressed the heart 
rate, and increase of temperature accelerated thi 
heart-rate. The limit was 80-85 beats/min 
at 42° 0.; the lower limit on cooling was 4—5 beatae, 
min. at 5°0., but it recovered on increasing the 
temperature. 

Stimulation of the brain and ventral nerve corc 
by paming electrical current did not affect the rat 
of beat of the heart $^ siu. It also had no effect or 
to 2 V. Furthe 
increase m the intensity of the stimulus in the latte 
case stopped the heart-beat. On switching aff, the 
heart-beat reappeared after about 15min. Electrical 
i o e oe dcm de. NU PA 

The effects of various drugs were o on heart 
both $5 siu and isolated. Acetylcholine at 10-* ditu 
tion or stronger depreased the rate of beat, but the 
heart recovered after washing with saline. At highe 
dilution acetylcholine had no effect. By first treating 
hearts with higher dilutions and then gradually 
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sreasing the concentration, tolerance to acetyl- 
oline up to 10-* dilution was observed. The action 
acetylcholine was potentiated by physostigmine 
0“). Histamine (10-*) accelerated the heart-rate 
d antagonized the action of acetylcholine. Ad- 
xaline (10+) accelerated, atropine (10-*) inhibited 
d ether (half and fully saturated) had no effect 
« the heart-beat. On many occasions the best 

x reviving & collapsing heart was warm saline, w. 


types. 
A detailed account of this work will be published 
«ewhere. I am indebted to Prof. M. B. Univer- 
;y of Lucknow, for his interest and to Prof. K. N. 
(ha, Medical College, Cuttack, for help in 


carrying 
egre ameter prt aaa. I thank the B.S.I.R., 
risa, for ial aid. 


nt Resistance of a Snail to 
nfection in the Gold Coast 


Iw recent years, detailed studies have been con- 
icted on schistosomiasis and ite snail vectors in 
t6 Gold Coast. The resulta of surveys throughout 
wo territory show that although Sohistosoma hæmato- 


am and S. mansoni are both endemic, the former ` 


iis species is a vector in the Gambia? and in 
(auritius^*, its role in the local transmission of 
thistosomiasis may well be The resulta 
f fleld observations in the Gold were equivocal. 
or example, at Dabala, Adutor and other villages 
ı the Tongu district, a high incidence (50-90 per 
t) of S. haematobium infection occurs in the local 
alldren. In this area only B. (P.) forskale$ could be 
nd, despite a thorough search during both wet 
id dry seasons for the principal vectors, P. africana 
ad Bulinus sp., sr. Thus in the Tongu district, at 
ast, the results of the feld surveys pointed to 
(P.) forsbalsi tial vector. In other 
istrict B. (P. pm & alone were commonly 
ets a eens be sae 
haematobium infection is very rare. In these 
istricta there is no evidence that effective 
lission occurs in the presence of B. (P.) forskalii 
lone. None of several thousand B. (P.) forskalii 
olleeted in the Gold Coast has been found infected 
ith mammalian schistosome 

In view of theese findings and the co evidence 
garding the susceptibility of B. (P) Felak to 
haematobium in other African territories‘, oan- 
‘olled transmission experiments using laboratory- 
red snails ‘are being undertaken in Accra. The 
sulta of four typical observations are described 
slow. š 
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1 Twenty half-grown B. (P.) forskalit were 
exposed for 5 hr. to large numbers of miracidia of 
S. haematobium derived from infected children at 
Pokoasi, near Accra. At frequent intervals from the 
twenty-second day until the forty-second day after 
exposure, the snails were examined for the emergence 
of cercaria, bub none was observed during the peri 
tham to be free of parasites. 

(2) Thirty similar mails were exposed on three 
successive days in the same manner as those in the 
first experiment. Using the same method of detecting 
infection, it was again obeerved that none of twenty- 
five snails that survived the period of observation 
was infected. 

a B. (P.) Jorskal and twenty P. 

, bred in the laboratory, were exposed for. 
4 hr. to S. haematobium from Pokoasi children. 
During the period of exposure, both speoies were 
kept in the same dish. Ei P. afrioana snails 
afterwards shed cercarim, but none of the B. (P.) 
forskals$ became infected. 


(4) Twenty-five B. (P.) forskali$ and twenty 
Bulinus sp., s. sir., were placed together in the same 
dish and exposed o $ to S. haematobium 


miracidia deprved from in a distriot where 
both species are found. All the Bulinus sp. later 
shed cercaris but none of eighteen surviving B. (P.) 
forakalis became infected. 

In summary, attempte to infect Jaboratory-bred 
B. (P.) forakalé from the Gold Coast with local strains 
of S. haematobium were unsuccessful even though it 
seemed that the parasites could develop readily in 
both P. africana and Bulinus sp., s. sir., snails also 
bred in the laboratory. 


The varying ibility of the, Bulininae and 
Planorbinae to 8S. and 5. mansoni 


respectively is a puzzling problem not yet understood. 
For example, an important snail host in one country 
m T ee a 
same species of schistosome from another 
pré A lcu Uses ge et 
regions may be either susceptible or resistant to local 
strains of the same schistosome. In the Sudan, 
Archibald and Marshall record that P. africana were 
refractory to S. haematobium ; yet these snails are 

vectors of the I in the Gold 
In respect of B. (P.) forskalii and its relation- 
to S. haematobium, a similar picture seems to 
exist. As already mentioned, B. (P.) forskalii from 
the Gambia and Mauritius ard susceptible to jS. 
haematobium, but in the Gold Coast in Tangan- 
yika’ they appear to be refractory. 

The explanation of the susceptibility or resistance 
of the potential vectors to their schistosome parasites 
must lie either with the snails or with the parasites. 
First, as our knowledge of the taxonomy of the snail 
hosta is still rudimentary, it may be argued that the 

ies’ of snails in the different regions are morpho- 
logically or biologically distinct and accordingly are 
either le or resistant to infection. If this 
ia true, B. (P.) forskalii in the Gold Coast may be 
different from B. (P.) forskals in the Gambia and in 


the 
Ooast. 
ship to 


an affinity—perhaps to the extent of being specific 
to & certain host—for a particular species of snail. 
If this is true, it may be assumed that the stram of 
S. haematobium in the Gambia and in Mauritius 
coincides there with its particular snail host (B. (P.) 
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forskalit), whereas in the Gold Coast this strain of 
the parasite is rare or absent. 

It is evident that the greatest care must be taken 
before any bulinid species can be removed from the 
list of vectors, and at Acora attempts are continuing 
to be made to infect B. (P.) forskal«é with S. haetmato- 
bium derived from many different districte, including 
that of Tongu. To date, however, there is no direct 
evidence that B. (P.) forskalii can transmit the 
parasites in the Gold Coast. 

I am grateful to the Chief Medical Offlper, Gold 
Coast, for permission to publish these observations. 


Farcos 8. MoOuriovar 
Medical Research Institute, 
P.O. Box 800, 
: Accra, Gold Coast. 
June 20. 


1 MoOullough, F. 8., Ann. Mel. and Health Rep. Gold Coast, 1064. 


" MoQullongh, F: 8., ana Dake; P: O. 1: . 
£77 (1064). Duke, B T. B., 
Med. Parasi., 48, 197 (1 tise) d 
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. Med. Parasit., si, 4,173 (1041), ee, V. b, 


‘Archibald, R G, and Marshal, A., s Trop. HS E NES 
t Oisian. O. O., J. Trop. Mal, Hi., ge, 1 (1055). 


Unilateral Hybridization 


Srmorzg hybrids have been in Petunia! 
and Lycopersicum’ which oan only be made in one 
direction, namely, when the self-fertile ies of the 
pair is used as female parent and the self-mcompatible 
ane as male’. This which may be 
called ‘unilateral hybridization’, also occurs with 
some species of Aniirrhinum. 

The Antirrhinum species have been classifled‘ into 


four groupe : 
à Orientalis Jæ 
3) Orontium 
4) Amrina 


aa — 18 


In the Antirrhinastrum group, which meludes most : 


of the species, all the species are either self-inoom- 
patible, or have a history of self-incompatibility. 
The second group, Orientalia, which is represented 
by A. ouam: Goa: the died: whieh only insides 
A. orontium, are both self-fertile. The fourth group, 
containing only A. asarina, ig also self-fertile; but 
this has a different ohromoeome number and has 
never been shown to hybridise with any other species. 
Bix species from the Antirrhinastrum group have 
been croased reciprocally with A. siculum and A. 
oronisum and pollen tube growth observed. 

From the resulta in Table 1, it will be seen that the 
pollen tubes of the eelf-fertile A. orontiwn and A. 
stoulum species are greatly inhibited in the styles of 
the self-inoompeatible Antirrhinastrum species. By 
contrast, in the reciprocal crosses, when the self- 
fertile is the female parent, the pollen tubes grow 
right through the style and in two cases produce 
viable seed. 

The flowers of A. orontium and A. sioulym are much 
smaller than the self-incompetible species, and A. 
orontium is practically cleistogamous. A. majus, a 
species from the self-inoompetible Antarrhmastrum 
ial mention because intensive 
self-fertile mutants with large 
flowers ; but the intrinsic self-incompatibility af both 
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Fn Scr tubes grentiy inhibited: 
-+, Pollen tubes grow style, 
9 seed produced, 


its style and pollen is apparent from the intergpeoif 
croases. Its style rejecte the pollen of the self-ferti 
A. oromium, and ite pollen grows normally in a 
the self-inoompetible 
The A. oroniium x Vues d M hybrid (Sp ' 

ee eee 

other parent, is sterile due to failure of chromosom» 
patr at neioii. Sr pollen from A. meonarnthes 
can grow through the hybrid styles, but pollen fro: 
Sy A. oroniium is inhibited. This is similar to tk 
behaviour of the csoulentum x ? 
poruvianum hybrid*. In the Antirrkinum allotetre 
ploid, chromosome pairing is restored and 16 b 
valente are found ; but the plant is gelf-inoompatibl 
The allotetraploid produces Spr pollen and this : 
inhibited in Spr styles. This could be; duo to eithe 
the self-moompatibility alleles from stè 
functioning in the allotetreploid's genetic beckgroun¢ 
and/or the inhibition of orontum's self-fertility alle) 
by the self-inoompatibility allele of meonaniun 
both alleles being present in the pollen grams an 
styles of the allotetraploid. 

- B. J. HARRISON 
L. A. DARBY 


John Innes Horticultural sla 





1 J; ‘ 
1 MoGulre, D. O., and Bick, 0. M., Higerdia, 33, 101 (1084). 
4 


Lewis, D., Lies a E 
Baur, H, £.1.A.V., em Hankbarth, J., Miohaelis, I 
and Sohail, G., £. AA EET 


Reproductive Organs of Fostal and 
Juvenile Elephant Seals 


Berwaun 1958 and 1955, I was serving with th 
Falkland Islands’ Dependencies Survey m Sout 
Georgia ahd material was collected from the souther 
elephant seal, Mirounga leonena. Histological an 
histochemical examinations are being made of part 
of the reproductive tracta and various endocrin 
organs from fostal, juvenile and adult seals. Materie 
fixed in acetone for fourteen months and kept withi 
& few degrees of freezing point is still giving stron 
alkaline phosphatase reactions. 

A hypertrophy of the gonads of the elephant see 
occurs in fostal life, similar to, but leas marked thar 
that observed by Amoroso, Harrison, Matthews an: 
Rowlands! and Harrison, Matthews and Roberta? i 
the common seal, Phoca vitulina, the grey sec 
Halichoerus grypus and various antarctic species. 
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sal weigh 5-5 and 6 gm. each. In the adult, the 
verage weight (six measurementa) of the ovary not 


A full-term male fetus had testes 


place in the first few days after parturition. 
adrenals of a full-term female foetus weighed 
and 12-5 ; those of a 2-day pup, 9 gm. and 
B gm.; of iE p, 4 gm. and 4 gm.; ofa 
8'5 gm The adrenals of a 


f an adult or ee regnant or lactating) 7 gm. 
nd 7-5 gm. In ce Ue eraat 
gm. ani erga at 7 days, 8 gm. and 7 gm. ; 


In the full-term fœtal ovary, the main bulk of 
he gland is of interstitial tiasue surrounded 
yy & narrow tunic about 150—2004 across 
ind containing scattered young follicles. The inter- 
titial cells show great phosphatase activity, but the 
ortical region is practically free from phosphatase. 
The follicles are generally free from p $ 
vat oocasiona] ones show slight activity ; are 
elieved to be dtretio. Subcortical orypt formation 
3 alight compared to that observed by Harrison and 
fabthews* in other seals. Ovaries from older seals 
how & decline in the amount of interstitial tissue 
nd a reduction in phosphatase activity. In a three- 
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week ovary the interstitial cells are separated by 
fibrous tissue into small islets. At this stage healthy 
Graaflan follicles have all but disappeared, though 
a number of primary follicles are to be found. 

The testis of a full-term elephant seal is surrounded 
by a tunio 1-0-1-3 mm. in thickness. The gland is 
composed almost entirely of closely packed convoluted 
tubules. These are between 50 and 60. in diameter 
and have no lumina. The interstitial tissue is very 
scanty and the mdividual cells are small. pena 
ment of this tissue is hot nearly as marked as in the 
common and grey seals’. Testes of 7-day and 21-day 
pups present a not dissimilar picture, the rapid 
involution in the female gonad not being nearly as 
marked in the male. 

The of the full-term fotus shows oon- 
siderable activity. Most of the tubules have irregular 
lumina and contain inclusions, in some cases cellular 
debris. In the 31-day old specimen the tubules are 
smaller, the lumina have become more nearly circular 
in section and the amount of connective tissue has 
increased greatly so that it forms the bulk of the 
frd The tubules are either empty or contam a 
ido a NE not found in younger 


Pin tho epididymis of the full-term fotus tho tubules 
are about 1504 in diameter with a columnar epi- 
in height. In the 21-day old epi- 
didymis the are reduced in size; the epithe- 
lium is only about 10. in height and the tubules 
contain & number of cells in their lumina. 

W. NGEL Bonnar 


ies Survey, 


a E T Matias, L. H, and Roberts, J. AL, Trana: Kool 
fon Lnd, 37, 457 (1062). 


Plant Growth on ‘Fly Ash’ 
Iw a communication outlining research on plant 


growth on ‘fly ash’ lished in Nature of August 20, 
p. 352, by Rees Bidrak!, the following statement 
was made: “but as yet no attempt seems to have 


been made to examine tte plant nutrient ies B5 
compered with those of & normal soil". 
various aspects of reclamation, of land covered with 
‘fly ash’ is, however, in progress at Leeds under a 
grant made available for the purpose by the Central 
Electricity Authority. 

The investigations are following two main lines: 
(a) fleld-plot deaigned to test the effect 
‘of using soil coverings of various 


upon ‘fly ash’ settling ponds; various crop’ planta 
are used in the experiments ; (b) pot, and afterwards 
plot, experimenta investigating tbe possibility of 
rendering the ‘fly ash’ in iteelf a medium suitable for 
plant growth. 

Under the second heading possible methods of 
ameliorating the toxic properties of the material are 
being tried out, along with the effects of adding oom- 
bmations of plant nutrients in standard factorial 


axparimeng. The work-at Birmingham reported by 
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Dr. Rees has provided valuable information for this 
work. While it would be premature to the 
result of the experiments, it can be stated b oon- 
firmation of the presence of manganese and aluminium 
toxioity has been obtained at Leeds. 

A matter of general interest is that the manganese 
and aluminium toxicities found in the ‘fly ash’ are 
astosistéd with high alkalinity, namely, ee 0 aad 
higher in the Leeds samples. Manganese and alum- 
inium toxicities in Britain are usually part of the 
‘toxicity -deflcieney’ complex of acid soils. There are 
reporta of aluminium toxicity from some of the alkali 
soils of the United States, however’. Preliminary 
results in pot-experimente suggest that reduction of 
the pH by various means has & considerable effect 
upon. these toxicities and can lead to increased plant 
growth. 

R. Hormax 
W. N. TowNEHND 
D. Hopason 
Department of Agriculture, 
University, Leeds 2. 
Oct. 8. 


1 Roes, W. J , and Bidrak, G. H., Netwre, 176, 352 (1055). 
* Magistad, O. O., Sot Sot., 20, 181 (1925). 


A New Imino-Acid in some Liliaceae 

Liwxo and I! isolated, las) autumn, from Poly- 
gonatum officinale (and also from Convallaria majalis), 
& new imino-acid which on acid hydrolysis gave 
mostly homoserine. The elementary composition of 
the new compound corresponded to the formula 
(O,H40,N), and had [a]*) — 118-4° (in water) The 
compound had all ita carboxyl groupe free and oon- 
tained no primary but only secondary amino-groupa. 
Because the compound contamed no double bonds, it 
must have a cyclic structure. A 4-membered ring con- 
taining an imino-group and & free carboxyl group 
linked to the ring could have satisfied the formula, 
but using the method of Wendt* a molecular 
of approximately 800 was found, which is three 
times as high as that calculated ror the simple mole- 
cule (dix determinations in concentrations af 0-68— 
2-22 per cent in & non-polar solvent, the lactam of 
4-amino-cyolo-hexane-carboxylio acid ; calculated for 
(O,H,0,N),, 303-3). On the basis of the molecular 
weight found, the compound seemed not to contain 
& simple 4-membered rmg, even if all other known 
facta suggested this structure, but a corresponding 
ring three times as large and with three imino-groupe 
in & ring to which three free carboxyl groups were 
linked. There was no other possibility of explaining 
the high molecular weight. 

Fowden® isolated recently the same compound 
from Convallaria majalis without knowing of our 
work. -His results are in good agreement with ours, 
with one important difference. Using the method 
of Barger, he found a molecular weight of approxi- 
mately 100 for the compound, which thus probably 
contained a 4 ring containing an imino- 
group, and also a free carboxyl group. He has oon- 
firmed this conception by comparing the isolated 
compound with synthetic azetidme-2-carboxylic acid. 

There i is no doubt about the identity of the com- 
pounds isolated by us and Fowden. The three-fold 
molecular weight found by us is apparently wrong. 
The method of Wendt gave a correct molecular weight 
for some dipeptides and amino-acids in control 
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experiments, but seems for an unknown reason not 
be suitable in the present case. 


ARTTURI I. VIRTANEN 
Biochemical Institute, 
Helsinki. Aug. 30. 
1 Virtanen, A. L, and Linko, P., Aas Chem. Soand., 9, 651 (1956) 
* Wendt, G., Ber., 75, 425 (1042). 
3 Fowden, L., Nature, 178, 947 (1085). 
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Use of a Computing Machine as a 
Mechanical Dictionary 
Tau method for locating ‘words’ in a ‘dictionaz 

proposed by Booth in his recent communication! b» 
been standard practice forea long time in codi 

-punched cards used for indexmg scienti 
literature and for many other Thus, if o 
denoted & ooruieoub ivo ariba -of hi æ 1, 2, 4, 8,. 
any number may be by punching t 
appropriate combination of holes with a ticket pun 
go that they became slota communicating with t 
edge of the card; for example, the: number 6' 
would be indieated by slotting 4, 4, 32, 128, 51 
To find a desired card, ib is necessary to ask 
‘questaons’ if the numbers run up to (2N — 1); 
practice, one inserts a knitting needle into each hc 
m turn, rejecting or retaining (as appropriate) oar. 
which remain hung up on the needle when the pa» 
is lifted from the table and shaken. 


The system has another interesting property 
that (27 — 1) cards can be sorted into perfect seri 
order by only N successive operations of one need) 


Thus if there are up to 1,028 cards, the code w 
consist of ten holes, denoted 1, 2,4... 512. 9 
sort the cards, one inserts a needle in the hole ] 
iaa PA out of the when it is lift 
roplacod hahind it withont di bing their orde 
sch EE AER a 
of the cards bemg carefully and Bo c 
along the series. After the hole 256 has been dee 
with, ib will be found that the pack is in exe 
numerical order; to sort the 1,028 cards requir 
only ten operations. It is & consequence of tk 
method of representation of the numbers that i 
theory the economy of the method increases as tl 
number of cards become greater—even though in pre: 
tioe the mechanics may become more difficult. Y 
take the example of Booth's lecture denaanstre tion 
ee oe t AA 
entry of the Concise Oxford Dictionary, ooul 
archer (iW cleiahecial aime farte os Cond 
and even the half-million entries in the thirtee» 
volume Oxford English Dictionary would need on) 
nineteen operations, 

At the cost of using a few more holes and a numb 
of knitting needles simultaneously, a. more rapi 
‘selecting’ procedure is le; with n holea or 
can code aC, items (i n is even) and select an 
desired card in a single operation using n/2 knittir 
needles simultaneously (for example, 924 items wit 
a twelve-hole code using six needles: twenty-tw 
holes and eleven needles for the Oxford Englie 
Dictionary). On the other hand, serial sortin 
becomes more complicated. 

J. O. KuspEmw 
Oavendish Laboratory, ar 
Cambridge. Sept. 18. 


1 Booth, A. D., Nature, 170, 565 (1955). 
1 R. 8., Balley, O. F., and Cox, G. J., J. Chom. Educ., 83, 4! 
(1048). 
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THE SPIRIT OF SERVICE AND THE WELFARE STATE 


NDIVIDUALISM," wrote Lord Keynes, “if it 
. can be purged of ite defects and ita abuses, is the 
1t safeguard of personal liberty in the sense that, 
«peared with any other system, it greatly widens 
4 field for the exercise of personal choice. It is 
0 the best safeguard of the variety of life, which 
erges precisely from this extended fleld of personal 
vioo and the loss of which ie the greatest of all the 
sea of the homogeneous or totalitarian state. For 
e variety preserves the traditions which embody 
» most secure and syocessful choices of former 
yerations ; it colours the present with the diversi- 
ation of its fancy; and being the handmaid of 
periment as well as of tradition and of fancy, 
is the moet powerful instrument to better the 
zare.” 

‘Lady Morris has set out in her book, “Voluntary 
ganisations and Social Progreas’’*, to examine the 
«b played in social progress in Britain by the 
duntary bodies. The book is lees detailed than 
rd Beveridge’s survey, “Voluntary Action”, and 
æ misses the vivid vignettes with which, in his 
^apter on pioneers’, Lord Beveridge displays the 
ülanthropie motive in action ; nevertheless, Lady 
orria sometimes probes further back into history, for 
ample, when discussing political movements; and 
touching on education and the churches, she deals 
+h aspects Lord Beveridge largely ignores. Apart 
xm occasionally bringing a closer and more personal 
uch into the discussion of particular problems than 
ord Beveridge did, the seven years that have passed 
sce Lord Beveridge’s book was published enable 
ady Morris to testify more emphatically to the 
niinuing value of the voluntary association in the 
cial Welfare State. 

Her book, in fact, is essentially an exposition of 
e thesis Lord Keynes enunciated in the words 
ready quoted, and* passage after passage in Lady 
orris’s book recall those words to mind. In 
ilanthropy, in politica, in associations of working 
an in education, in the churches and in voluntary 
cial service, she traces progrees to the vision and 
termination of individual men and women, some- 
nea as lonely pioneers, but generally as leaders and 
ambers of groups, who were prepared to accept 
sponsibility and to devote time and energy to 
hieving social progress by means of democratic 
sociations outside the machinery of government. 
slievmg that a society in which each person has the 
portunity of leading the good life oan only be 
hieved if the proper spheres of action of State and 
dividual are discovered and respected, she is not 
ntent to display the past and the present, but 
ooceeds to ask the leading questions which determine 
e realization of such a society. 

What are the proper spheres of action for State 
d individual if such a society is to be possible ? 
yea the division of function now being evolved in 
HN DD bM And, if it is true, 


! "Voluntary Cg ana a Lady Morris, 


as Lady Morris’s book, like Lord Beveridge’s report, 
indicates, that social progreas in the past has been 
largely due to the activities of individuals and groupe 
outside the organization of government, what will 
happen if the parts played by statutory and voluntary 
action continue to change in the way in which they 
appear to be doing now? These are the questions 
that should be under examination, and although 
Lady Morris does not discuss them in any detail, at 
least in her introduction and in the seoond part of 
her survey of voluntary social service in the twentieth 
century, she indicates where the answers are to be 
sought. She also notes some of the factors that require 
farther study, and directions in which our ideas should 
turn in considering the structure of society and the 
needs to be met by State action and those which 
should be left to the action of the individual or the 
voluntary group independent of statutory authority. 

By and large, theee questions are not being publicly 
discussed in the way their importance demanda. 
Particular issues m which they are mvolved are apt 
to be determined in the light of partisan debate or the 
ad hoc circumstances rather than with regard to the 
long-term effects and their bearing on the intrinsic 
health of a democratio society. The warning notes 
sounded so clearly by Lord Beveridge as to the need to 
keep room, opportunity and encouragement for volun- 
tary action in seeking new ways of social advance, 
for command of resources for social purposes being 
in the hands of some body other than the Govern- 
ment or the State, or, again, the need to make and 
keep something other than the pursuit of gain as the 
dominant foroe in society, have largely been ignored. 
Little has yet been dane to influence directly in this 
way, not a few leaders, but the mass of the people ; 
and democracy has still to show that, in discarding 
the inequalities, it can learn the virtues, of aristo- 
cracy. 

For that reason alone, however much the present 
book by Lady Morris overlaps Lord Beveridge’s 
report, the appearance of a fresh statement of the 
vital importance of voluntary effort, free to experi- 
ment, and endowed with the material resources which 
make effective service possible, would be welcome. 
Her book, however, bears the stamp of her own 
personality, and the arguments with which she 
challenges fresh thought on these vital issues are no 
re-statement but flow freely from the fountain of 
her own experience. Her story of the part voluntary 
groups have played in building the Britain of to-day, 
and in the achievement of reform and the elimination 
of injustice, is told in a way which shows clearly not 
merely that the opportamities for such voluntary 
effort persist into the welfare State, but also that 
without the help of such voluntary groups the 
individual and society will be the poorer, and even 
the security of the State endangered. 

The survival of a society which provides ita 
members with the opportunity to lead the good life 
depends, writes Lady Morris, “on there being enough 
people in it who understand what is at stake, who 


» — 


988 


mind what happens to it, and who are prepared to 
take action in ite service, not only by defending it in 
war but by striving in war and in peace for social 
progreses”. The work will, however, only be done 
succpasfully if the voluntary bodies continually re- 
examine their position, to see what aims and methods 
are demanded by actual needs and conditions; and 
Lady Morris pointedly directs this remark at the 
“political parties and the trade union and co-operative 
movements, no leas than at those engaged in social 
service in the more limited sense. All kinds of volun- 
tary bodies need to adjust themselves contmually to 
changing conditions if they are to render effective 
service and avoid setting up disruptive strains in the 
society in which they exist; and one of the great 
needs of to-day is not simply for self-examination of 
their functions and purpose by the voluntary bodies, 
but also for keen, unprejudiced thinking as to the 
limits of State action and the respective functions of 
voluntary and State effort. 

There is, however, a second need, and perhaps an 
even graver danger. What is achieved in Great 
Britain through the voluntary bodies depends on 
there bemg enough people able and willing to give 
them the necessary time and energy. This is reoog- 
nized by Lady Morris, and she rightly emphasizes 
that public spirit and the desire to work with a group 
for a chosen cause have persisted into the welfare 
State with at least some recognition that without 
personal effort that State may atrophy. 

Women are now playmg a much greater part in 
voluntary service and organization. In spite of home 
ties, married women have, during the past twenty-five 
years, come to the fore. It ie, perhaps, significant in 
this connexion that the author of “Voluntary Organ- 
isations and Social Progress” is a woman. Another 
outstanding living example of & woman voluntary 
worker is Lady Petrie, wife of the historian, who is not 
only a member of the London County Council and 
councillor (and, at present, mayor) of a London 
borough, but has also become known far beyond the 
boundaries of her horough as an effective voluntary 
, worker especially in such flelda as hoepital organiza- 
tion, public health, education, caro of the aged, 
maternity and child welfare. It is certain, therefore, 
that though half a century ago we looked to the 
leisured classes for voluntary work, this is not the case 
to-day ; yet all have more leisure at their disposal. 

The voluntary services have, it is true, a prob- 
lem in learning to use part-time help on an 
inorensing scale; but the major problem is in 
cultivating the spirit of service among the new 
leisured thousands—a spirit which runs counter to 
the whole climate of the Welfare State as often 
expounded in political doctrine. They are faced, 
however, with an even graver problem: Lord 
Beveridge himself emphasized the vital importance 
of voluntary action being dependent on current 
giving rather than on endowments from the past or 
favours from the State, and emphasized the need for 
exploring new channels for the impulse of giving 
among the mass of the people. He asked, in writing 
of our need for a never-ending line of successors to 
the Webbe: “By what device will the society of the 
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future be able to ensure that the spiritual success 
of the Webbs will have their material resources 
research, untrammelled by other duties, by orthodo 
or by prescription of topics t" 

The point was put equally forcefully by Rop 
Wilson in the notes on the future of voluntary soc 
work moluded among the “Evidence for Volunte 
Action”; though, referring to the drying-up 
traditional sources of money, he expres t 
opinion that of the three problems—the use of t 
part-time volunteer in official administration, 1 
findmg of money, and the finding of time—t 
finding of time is the most important. What nee 
to be emphasized, however, is that the problem 
money for voluntary work, and equally that of tin 
is largely the resultant of Government policy. T 
difficulties to which Lord Beveridge and Lady Mor 
direct attention are not the result of blind forces b 
io some extent are due to factors within our ox 
control. 

This is a matter for the scientist who is concerned 
to the future of the independent research institutio 
whether engaged in the physical, the biological 
the social aciences, with the resources available f 
such institutions and with the autonomy of t? 
universities in view of their increasing dependenoe + 
State support (and Lady Morris in her chapter + 
education glances in passing at the i 
the universities and at the future of adult education 
He may also turn to the article 
Lloyds” Bank Review of October, in which Prof. 
Robbins asks some pertinent questions aa to whe 
the present taxation policy of Britain is leading 1 
Prof. Robbins's "Notes on Publio Finance” ran, 
over a wide fleld, but their general interest, ag wi 
as their interest for the scientist, is derived not fro 
the discussion of the detailed effects of the Brith 
system of taxing, but from the searching inquiry in 
the long-term effecta of financial policy and the fra 
advocacy of ita use to promote changes in the structu 
of society that are desirable. Prdf. Robbins maintah 
that the operation of the present tax structure 
not neutral, but that year by year it is pushing : 
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` relentlessly towards collectivism and property-le 


uniformity. 

We are not bere concerned with the details of Pr 
Robbins’s argument, or with the instances he choos 
to illustrate it. Ita relevance in the context of tJ 
future of voluntary effort, and of the independe 
institutions where the creative thought and inqub 
upon which social and scientific advance alike døper 
can proceed unrestrained, is that he directs attentic 
to a political formative factor in our society which 
not being used as it might be. If, for example, m 
ideal ia a property-owning democracy, we are allowi 
our tax system to work the other way; nor are v 
using ıt to facilitate the solution to many social an 
industrial problems which might be possible 
instead of profit-sharing we used tax policy 1 
enoourage industry to make its workers equit 
owners on & large scale. 

What is important is that preconceived ideas a 
challenged, and an attitude to the death duties an 
to the present tax on marriage advocated which 
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«istic and related to the kind of State desired, 
¿her than to particular political doctrines or short- 
Tn Treasury dictates. Here, as in our attitude to 
e future of voluntary action, we are faced with a 
«lenge to thought. If we really wish to build the 
<od society, to safeguard the institutions which pro- 
le the growing-points and starting-points of creative 
vance in whatever fleld, we are taken back to 
is imperative and inescapable duty of re-axaminmg, 
ad where necessary re-ahaping, the institutions 
tich at present minister to our needs, so that they 
ecve our purposes more effectively in the conditions 
to-day. We need to be clear as to what those 
trposes are, and we need to be sure, as Prof. 
vobbins reminds us, that we are not allowing factors 
ider our control, by neglect or default, to carry us 
rther from our goal. Lady Morris’s book and Prof. 
obbins's notes on public finance have this in 
«mmon, that they challenge us to such examination 
ad to constructive thought. They oan equally 
mind us of Lord Beveridge's words: ‘Emphasis 
a duty rather than assertion of rights presents itself 
»-day as the condition on which alone humanity can 
sume the progreas in civilization which has been 
«terrupted by two world wars and which remains 
alted by their consequences’’. Much has happened 
x the seven years since Lord Beveridge wrote those 
ords to attest their truth; and if Lady Morris’s 
ook may be expected to engage more particularly 
1e attention of profeasional associations of scientists, 
rof. Robbins’s article will at least remind them that 
ven fiscal policy can be such as to foster rather than 
) discourage initiative, enterprise and the free inter- 
j;urse of minds and exchange of ideas, which are the 
obt of creative activity and the advancement of 
nowledge in every field. 
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‘HE PERSONALITY OF A GENIUS 


Yarwin Revalued * 
jy Bir Arthur Keith. . r-F204--5 plates. 
London: O. A. Watts and Oo., Ltd., 1955.) 25s. net. 
HE title of this book by the late Sir Arthur 
Keith is, perhaps, something of a misnomer. 
Ie does not attempt any major revaluation of 
Jarwin’s scientific work but, rather, is concerned in 
he main with Darwin the man, with the events and 
of his life and his habite of mind and body. 
ain it is not Bo much a revaluation of these 
hat we are offered, but rather a condensation of the 
normous mass of date which Darwin left behind 
im in the form of letters and other writings. Few 
ives are better documented; the very richness of 
he sources makes it a laborious task to extract oub 
f them a fair and complete view. Sir Arthur writes : 
'I bave tried as far as possible to make Darwin tell 
he story of his life in his own words, while I am 
nerely playing the part of a ‘cmema-operator’’’. 
I think most readers will agree that this endeavour 
&s been very successful. But what an astonishing 
ud Gomplax charerios Darwin was, and how diffidaló 
o form a just picture of him! Towermg above 
verything else is his majestic grandeur as a scientist 
nd as & thinker who changed the whole of man’s 
iew of his position in the universe. But. at the 
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game time his weaknesses as a human being are very 
obvious. He remained a devoted parent, and a 
kindly and helpful colleague to his scientifio oon- 
temporaries ; but throughout most of his life, his 
devotion to natural history reached a pitch which 
can only be called obsessional For the rest, he cut 
himself off from most social contacte, and from 
almost the whole non-scientific area of human interest 
—poetry, art, politics and, to a large extent, religion. 
Dr pen one should say he was cub off, by a 

ilmees against which the only 
Sees eee eae een a Wee 
often left him too incapacitated even for that. It 
is Darwin, the pillar of Victorian achievement, 
rather than Proust, the recorder of Victorian society 
im decay, who is really the example of the invalid 
genius, whose intellectual life was passed on a sofa. 
But for ell that, he possessed in full measure another 
solid Victorian virtue—he was an excellent man of 
business and: his investments (largely in 
railways) Bo that at his death he left a very sizable 
fortune 


How did this character—physically tortured, one 
‘roust suppose, by some psychosomatic trouble, and 
retaining an unruffled intellectual assurance at the 
expense of extreme concentration on observing the 
external world—grow out of the relatively straight- 
forward and: energetic young man we meet in the 
‘Voyage of the Beagle", with his enjoyment of a 
dinner of freahly killed beef grilled at the campfire 
of the Gauchos on the Argentinian pampas ? And 
what influence, if any, did the forces which 
must have been buried in Darwin’s odd personality 
exert on his scientific theories, which, it must not 
be forgotten, carried with them ces of the 
most profound importance for our osophies both 
of society and of the individual? Sir Arthur Keith 
does not attempt to answer such questions, although 
he allows himself a few asides which touch on them. 
But he stage-manages the appearance before us of & 
historical personage of great magnitude and oom- 
lexity, whose personality undoubtedly deserves much 
fuller windy and diumion than has yet boon given 

O. H. WADDINGTON 


WEATHER OF THE TROPICS 


Tropical Meteorology 
By Herbert Riehl. Pp. x+392. : MoGraw- 
Hill Publishing Company, Ltd., 1954.) 61s. 


T is nob a little odd that text-books on general 

meteorology rarely make much reference to 
tropical meteorology (the hurricane or typhoon may 
be a notable exception) and even provide rather 
little in the way of theory which may be usafully 
P o aia be t of tropical regions. 
eb the tropics embrace almost a half of the earth's 
surface, e eee ae eee and 
have weather which differs notably in sty from that 
of extra-tropical regions. The Second World War, 
with important theatres of operation in lower lati- 
tudes, brought home to many our humiliating 
ignorance of tropical meteorology and spurred some 
to a considerable effort of research on the subject. 
Accepting, for the moment, a purely utilitarian point 
of view, it is clearly to our interests to further the 
work then started; for it is within the tropics that 
polar energy is most freely available—if we oan make 
effective use of it—and, not unrelated, that the most 
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substantial increase in world crops could occur. That 
the tropics or, rather, the sub-tropics ( +30° latitude), 
which form the more natural meteorological boun- 
daries, contain both the driest and wettest latitudes 
of the world is not the least part of the i 
challenge, and this can scarcely be met we can 
describe and understand more fully than at present 
the atmospheric processes within thoee latitudes. 
The problems are much more than those of geography, 
though geography is inevitably involved. 

Tropical meteorology suggests to many, I suppose, 
trade winds and monsoons, the former blowing with 
great and, in an earlier day, useful regularity, though 
with seasonal variations, and the laster with well- 
defined onset and appropriate precipitation in their 
season. The picture is nob wholly false; but the 
great i ity of the incidence and amount of 
rainfall in systems, day to day, and year by year, 
indicates that the weather is not to be explained 
wholly or even largely in terms of climate. In other 
words, it is the variations about the climatic norm 
as well as the norm itself which demand inquiry in 
low as in tem latitudes. Mareover, since the 

and high latitudes rely ultimately for their 

and rain on & source of energy within the 

tropics, we must suppose that variations in the 

tropics are somehow reflected im extra-tropical 
weather and climate. 

Prof. Herbert Riehl was one of the war-time 
workers who was im by the variability in 
tropical weather who has made substantial 
contributions to its study. He has now written a 
book which, while giving due weight to the geography 
and climate, is most concerned to present a physically 
co-ordinated account of the whole sequence of 
weather in low latitudes. His book is thus descrip- 
tive and theoretical, but only partly deductive ; more 
description and more theory are i before a 
satisfactory deductive treatment will be possible. 
The skill with which he has combined description 
with theory is masterly, so that reading is a great 
joy as well as a good disciplme. 

There are twelve chapters, in which spatial and 
temporal variations in preasure, wind, temperature 
and rainfall are first presented and discussed, the 
&ooent being on climate. Due regard is paid to 
vertjcal variation where appropriate, for gn ae 
upper-air stations are still woefully sparse in 
tropics, the War and subsequent years have added 
considerably to knowledge of ocanditions aloft. 
Diurnal and orographio effecta are treated next, and 
then follows & moet successful chapter on convection. 
Ite terms extend well nd the tropics and should 
be read by any in in this fleld ; its relevance 
to the book is, however, ionable, since 
convection is so important a part of the motion of 
the tropical atmosphere. A rather irrelevant chapter 
on the physics of tropical rain is then m ted 
from another hand, and the remainder of the book 
(six chapters) is devoted to synoptic disturbances and 
the general circulation. The treatment is un 
tionably succeasfal, both in description su dm 
making the reader aware of how much may be 
explained on dynamical and thermodynamical 
grounds and of how much for the moment may not. 
The &uthor's own researches on waves in the 
Easterlies guarantee successful treatment of that 
subject, and I found the chapter on hurricanes 
particularly cogent writing. : 

The book is so successful on the whole that one 
major criticism, related to the author’s treatment of 
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hydrodynamical problema, will not be misconstru 
While the book is addreased to a graduate in physi 
the author has decided to avoid mathematie 
Es aae as far as possible—but nod complete 
is leads him to talk of unfamiliar concepts such 
vorticity without the introductory formal treatme 
which ahows how they arise in meteorological hyd 
dynamics, and to proceed in a few lines to a mat 
matical statement of the theorem of conservation 
tential vorticity without allowing the reader 
w quite how he there. It is doubtful whetl 

a subject like h yoamics, which is certai 
difflculb of simple exposition, and yet so importe 
for the author’s purposes, is to be a ed | 
such methods—or by such ‘wilful’ remarks as ''t 
current meets the opposition of the low-level ma 
time ai” (my italics). Again, the author's inte 
pretation of differential ions, in the intere 
ly of simplicity, has a touch of eccentrici 

and there and is likely to confuse more th 
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But this will prove to be an important book in ti 
develominadé of mekon ey and ie Greed) 1973 
welcomed. It is well uced, well referenced az 
well indexed, and misprints, though rath 


numerous, are not serious. Its is ratb 
forbidding to most individuals who might hope 
buy it from & sterling purse. P. A. 


ARD 


LETHAL FACTORS IN GENETICS. 


Letalfaktoren 

In ihrer Bedeutung für Erbpathologie und Gen 

poveblogie der Entwicklung. Von Prof. Ern 
Pp. 888. (Stuttgart: Georg Thieme Verla, 

1955.) 39 D. marks. 


ETHAL genes or chromosome rearrangemem 

with lethal action are not essentially differer 
from other genes or chromosome rearrangement 
All genes and many chromosome rearrangemeni 
affect development, and whether this results in deat 
before reproduction depends equally on the gen 
themeelves as on the organization and living oo 
ditions of the individual in which they occur. 
study of the action of lethal genes can therefor 
posco avoid oeuUng WIN questinne oF germs gen 
physiology. In the present book, as shown by ir 
subtitle, this aspect been emphasized, and tk 
result is & most valuable contribution to genera 
developr genetios. à : 
The , and by far the most important, part « 
the book uses lethals for illustrating and analysin 
general principles of action. The example 
range far wide the realm of livin 
beings from bacteria to man, although the emphasi 
is on higher animals. Much of the material oome 
from the impreemive work of Prof. Ernst Hador. 
himeslf and his school. The chapter on the bic 
chemwel analysis of lethal development deals witi 
& new and promising fleld in which the author ha 
done pioneer work. Among the discussions of wide 
questions, three seem particularly interesting to me 
The first deals with the value of phenocopy studie 
as tools for elucidating gene action. Prof. Hadorn’ 
attitude is here mainly one of caution; he thinks i 
unlikely that these studies will ahed much light œ% 
primary gene effects. The second concerns th 
specificity of gene action. In contrast to Grüneberg 


November 26, 1955 


Athos adita. tne poer ee ee 
«oifloity caused by gene action on a field of di er- 
siation or on the mtegrative processes which precede 
qan formation. The third i8 pleiotropy, of which 
penetrating analyms 18 preeented. Primary pleio- 
«py, that ig, the existence of multifunctional genes, 
«considered as a possibility. Other types of intra- 
lular or intercellular reaction chains that may lead 
pleiotropiem are illustrated diagrammatically. For 
© of these, namely, the selective activation of genes 
the cytoplasm, Beale's work on Paramecium anti- 
ms might have been quoted as evidence. The 
zninology of pleiotropic mechanisms matches the 
“otlety of this analysis, and it leaves me wondering 
4ether a simpler, though less precise, terminology 
‘ght not be let Some new terms, euch as 
atophene’ and ‘allophene’ for phenotypic traita 
at are determined respectively by the genes in the 
‘ected cells themselves or by genes in other cells, 
© useful and merit a place in the vocabulary of 
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velopmental tice. For .readers who are 
Kimidated by abundance of technical terms, a 
ll glossary ia provided. 


The first third of the book treats more purely 
metical questions, such as the detection of lethals, 
<atation-rates, and the frequency of chromosome 
arrangements with lethal effect. These lucidly 
citten chapters, although less stimulating and 
igmal than those dealing with gene action, should 
s very useful for the beginner in mutation work. 
The clear writing and logical presentation make 
ve work easy to follow and pleasant to read. It has 
xen beautifully produced, and the paper does justice 
: the many excellent diagrams, most of them drawn 
y the author's son, which form a pne ly attractive 
ature. There is an extensive li references. 
Itogether, this is an admirable book, interesting and 
imulating for the ienced geneticist and yet 
aple and clear for a newcomer to the field 
' genetical research. One minor mistake may be 
rrrected in the next edition: the hormone therapy 
inst toleangiectasia, mentioned on p. 286, is used 
1 heterozygotes, not on homorygotes which, as 
cplained on p. 188, are probably inviable. 
» : C. AUERBACH 


THEORETICAL ORGANIC 
CHEMISTRY 


heoretical Principles of Organic Chemistry 

y Prof. Walter Huckel. Vol. l. (Translated from 
ie corrected seventh German edition by Prof. F. H. 
athmann.) Pp. xi+904 (Amsterdam: Elsevier 
ublishing Company ; London: Cleaver-Hume Pree, 
td., 1956.) 778. 6d. 


HIS English vermon of Prof. Walter Hhückel's 

text-book, which has been given a olear, if 
pparently at times rather literal, translation by Prof. 

. E Rathmann, will be of interest to all organic 
rerniata. The topics considered in this first volume, 
fer a preliminary chapter on valency, include 
ereochemistry, oxonimm compounds and molecular 
xmplexes, compounds with abnormal valencies, 
wutomeriam, intramolecular rearrangementa, steric 
arrangements, unsaturated compounds, aromatic 
xnpounds, and the course of chemical reactions. 
he material is dealt with largely in chronological 
rder. fmm the romi of View to le oblitus ee 
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ariso directly from olassical studies of organic 
reactions. Those aspects which require considerable 
know of physical chemistry—particularly the 
relati. I between constitution, physical prop. 
erties and reaction velocities—have been deferred to 
the second volume. 

Modern theories of organic chemistry derive some 
of their attraction from their power to enable, first, 
the correlation, within & consistent theoretical frame- 
wark, of many of the at first sight diverse phenomena 
of org&nio chemistry, and secondly, the recognition 
of recurring patterns of behaviour, even though these 
may not always be quantitatively ble. Not 
only do theee theories rely on physical principles in 
discussing molecular properties and reactivities, but 
also they allow an extensive correlation of the 
physical properties of atoms and molecules with 
their chemical structures and reactivities. The impact 
on chemical theory of the ideas denvable from 
atomic and molecular spectroscopy, for example, has 
been very great, and the overlapping, in this kind of 
way, of pure chemistry, on one band, and pure 

hysica, on the other, is a striking and ‘particularly 
y feature of modern chemical th 
method adopted by Hickel suffers from the 
disadvantage that a considerable separation is made 
of the organic from the physical approach to the 
subject. Although the author himself has 
obviously such & thorough understanding of both 
aspecta that he finds it necessary frequently to make 
references forward to more complete discussions 
which presumably will appear in Vol. 2, the result is 
still not entirely sa 

Even withm the adopted framework, considerable 
criticiam is possible, particularly of the treatment of 
recent work. Many of the more significant advances 
of the past twenty years have been neglected, or are 
mentioned only in footnotes. The treatment of the 
Walden inversion is but one example of a limited 
recognition of reoenb advances. The rule ia given 
that “the replacement of negative groups by anions 
gives a Walden inversion”; but it is stated that other- 
wise “‘for tbe greater portion of the yet known 
reaction processes, the riddle of the Walden inversion 
ig not yet solved”. Many would have considered 
that this was a conservative point of view even in 
1988, when E. D. Hughes (Trans. Farad. Soc., 34, 
218) discuseed, in the course of a general survey of 
the Walden inversion, the effects of substituents in 
determining the sterio course of unimolecular nucleo- 
philio substitutions. To retain this attitude to-day, 
without even a passing reference to the development, 
by 8. Wimstem and his school as well as by British 
and by other American workers, of the stereochemical 
effects of substituents beta- to centres at which 
nucleophilic displacements ocour, renders the whole 
discussion of this important aspect of aliphatic 
chemistry completely out of date. 

Few authors, perhaps, succeed in putting the 
theoretical developments of their subject into com- 
pletely proper historical perspective. As & source of 
references to the relevant experimental and theoretical 
contributions from the German schools of chemistry, 
this work is probably unexcelled. As a discussion of 
the phenomena of organic chemistry, and of the 
deductions which can logically be derived there- 
from, it should be of some value to those 
prepared critically to compere this treatment with 
that preferred in other works. As a modern discussion 
of theoretical organic chemistrv, it is disappointing. 

P. B. D. D» n4 Mare 
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An Introductlon to the Theory of Selsmology 
By Prof. K. E. Bullen. Second edition. Pp. xv -+ 
296. (Cambridge: At the University Press, 1953.) 
35s. net. 


HE first edition of Prof. K. E. Bullen’s ‘“Theore- 

tical Beismology” was so clearly and concisely 
written that within a short time it had become the 
accepted standard treatise on the subject. The only 
substantial point of criticiam of that edition was the 
absence of references; evi with the idea of 
brevity. This defect has been remedied in the 
second edition, which concludes with twenty pages 
of references to treatises and original ifled 
under chapters, or sections of chapters, instead of the 
more usual kind of reference to a speciflc sentence or 
phrase in the text. Actually, this method has the 
advantage of serving both as a list of references (with 
the name of the author of a paper as a sufficient 
connecting link) and as a iography for each 
subdivision of the subject. 

The second edition follows the pagmation of the 
first, but sentences and short paragraphs have bean 
inserted which bring the book up to date. As 
examples mention may be made of the application 
by F. Birch of Murnaghan's theory of finite stram, 
and B. Gutenberg’s discussions of Californian earth- 
quakes (which have suggested the idea of ‘low- 
velocity layers’). Prof. Bullen might well have 
enlarged on his own recent contributions to the 
theory of the structure of the Earth's interior; in 
faot, however, he does little more than mention his 
‘Model B’, in which the coefficient of incom 5 
ibility is taken as a smooth function of the 
preasure p below the region O—that is, below about 
1,000 km. An account is grven of W. H. Ramasy’s 
theory of phase transttions, in which the Earth and 
the terrestrial planets are assumed to have the same 
primitive chemical p Mata with phase changes 
induced by pressure. Bullen has shown that the 
use of his Model B gives a closer fit with the data 
than does his Model A, as used-by Ramsey. 

Other additions are an account of the recent work 
of Jeffreys on the thicknesses of the continental 
layers, and a brief statement of Willmare’s discussion 
of the observations made on the Heligoland explosion. 
The author is to be congratulated on the freedom 
from misprints and on the maimtenance of the 
standard of conciseness despite the development of 
the subject. R. STONELEY 


Plant Climate and Irrigation 
Edited by Sidney A. Searle. Pp. xi+155. (Chiches- 
ter: Chichester Preas, Ltd., 1054.) 20s. 


As so often ha with symposia, the oon- 
tributions by the different authors are very unequal 
in quality and value. Scientifically, the most valuable 
contribution is the chapter reviewing the measure- 
ment of soil moisture, gmoe, apart from the con- 
tributor’s own more extensive review published 
elsewhere, this mformation has not previously been 
collated. A large section of the book is a reprint of 
a thesis submitted for a higher degree and is, ipso 
facto, unsuitable for publication, in spite of the useful 
work described. Hlsewhere there are some bad errors 
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in plant phymology and a number of theories be 
on alender evidence. A chapter entitled ‘“Growinp 
a Microclimate” turns out to be an e» parte argum 
in favour of a particular system of heating for gl» 
houses. In passing, it may be remarked that it 
difficult to imagine how planta in a glasshouse wo 
be considered as growing in anything other tha» 
“microclimate”’—a much overworked word at 
present time. 

The book is intended for the commercial grow 
but in the reviewer's opinion it might well be n 
understood by such a reader if he were not scient> 
MEE ee dU ea oe te oh 

` . H. Brouagmro» 
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Freshwater Microscopy , 
By W. J. Garnett. . xi4300--50 plat 
(London: Oonstable and Co., Ltd., 1968.) 30g. n 
d book is intended as & simple introducti 
to the microscopical study of the plante a 
animals of the fresh waters of Great Britain. It 
written in & popular style and the author no dou 
had the amateur microscopist mainly m mmd wh 
writing ib; but it could be used also by studente 
biology at schools and universities. It can 
recommended to anyone takmg up this branch 
study. Not very many species are dealt with, b 
the di ishing characters of the selected 
isms are given clearly, so that it should be 
to achieve at any rate an Toximate identificati: 
of many of the common microscopic organiams 
fresh water. Recognition will be greatly hel ) 
the numerous photomicrographs, most of which e 
very characteristic of the living specimens. 

The author makes quite a number of mistakes 
matters of fact (as well as in ing); but me 
who oould easily correct the slips could not wri 
nearly such a good book as this. It is obvious tb. 
the author has first-hand acquamtance with | 
subject and a lively interest in it, and he writes wi 
infectious enthusiasm. He is easentially an observ 
of the livi organiam and ita activities. T 
practical advice is on the whole good, though o: 
regrets that he does not mention the valuab 
mounting media introduced by Amann. 

Jons R. BAKER 


Cells and Societies 

By Prof. John Tyler Bonner. Pp. iv--2344 
plates. (Primoeton, N.J.:  Prnnoeton Universit 
Oxford University Press, 195¢ 


this lucid and entertaining exposition, tl 
&uthor's central theme is that in animals ar 
plante at all tho levels of development in the sca 
of evolution, including that of man himself, a oerte 
recurrent sameness can be discerned, in particular ; 
such activities as the intake of food, reproductic 
and co-ordmation; and this is demonstrably tr 
whether we make an analysis of life proceases in 8 
animal society or in an individual unicellular organisp 
While the details of how theee needs are met m 
iter rig d ee 
a scrutiny of the wide range of materials which tl 
author discusses shows how general and pervasi 
are certain besio phenomena. Because of tl 
simplicity and olarity of the exposition, and tl 
effort that the author has made to formulate an 
discuss general ideas on life processes, this book ca 
be commended both to the interested lay reader an 
to the student of biology. 0. W. W. 
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THE FUTURE OUTLOOK* 


By Sin GRAHAM SUTTON, C.B.E., F.R.S. 
Director of the Meteorological Office 


“HE profession of meteorology is concerned, 
among other things, with a branch of technology 
st is based upon the application of physical prm- 
les to an ancient and universal art. However, 
a article is confined to weather forecasting as 
actised by the professional meteorologist. In 
tain everyone forecasta the weather every day, if 
iy as & conversational gambit, and the mass of 
4verbial sayings, signs, saints’ days and the like 
nected with the weather show the antiquity of 
« practice of observation and deduction. This 
ditional form of weather prediction is based on 
» belief that the state of the atmosphere in a 
rited region at any given instant is uniquely 
ated to the weather afterwards i in the 
ve region. Provided that the period of the fore- 
t is kept short, this belief is largely justified, and 
the days of sail the seaman, by watching the aky 
d the meter, could often make reliable fore- 
sts of coming storms. Much the same degree of 
eather wisdom’ is shown by those who live in the 
antry, in particular by shepherds and others whose 
«rk keeps them in the open for long periods. 
Traditional weather lore has no conscious relation 
th physics. A few of the best-known signs and 
rtents can be explamed in terms of physical 
ateorology ; but proverbial sayings are often 
tangled with superstition, and the majority, on 
we examination, have proved to be unreliable 
ides. This applies without exception to proverbe 
at attempt to forecest for long mr ahead. 
(us the weather on St. Swithin's y (July 15) 
ars no unique relation to rainfall during the next 
rty days, and I know of no popular belief that will 
Ip me to predict the nature of, say, the coming 
nter with any degree of assurance. 

Scientifle weather f ing is the child of the 
:x&rio telegraph. We can fix ite date of birth in 
itain with fair precision, for in 1859 the British 
sociation, meeting in Aberdeen under the i- 
Tay otiose Alien, desided fo recqtismand that 
e Board of Trade should instruct ita newly formed 
eteorological Department to make use of phy 
T y we 


ther as timely 
st director of the rological Office, encouraged. 
: Le Verrier of France, soon began to include prog- 
etications in his warnings, and in 1861 he intro- 
wed the word ‘forecast’. It is appropriate hero 
FitzRoy’s words concerning forecasts : 
?ro ies and predictions they are not: the term 
recast is strictly applicable to such an opinion as 
the result of a scientific combination and calcu- 
tion . . .". Soon after taking up my present post, 
was moved to write a letter to The Times in much 
e game vein, remindmg the readers of that news- 
per that “the meteorologist is to be regarded more 
an adviser than as & prophet”’. 
FitzxRoy’s experiment—for it was scarcely more 
an that—did not find universal approval among 


' Substance of a Friday Evening Discourse given at the Royal 
iitation, London, an ovember 4. 


men of golence. This 13 scarcely to be wondered at, 
because for many years the whole matter of fore- 
telling weather had been bedevilled by the almanac 
makers. After FitxRoy’s death in 1865 the Royal 
Society advised the Board of Trade to discontinue 
the lication of forecasts, but that ‘an endeavour 
should be made to improve the storm warnings, to 
define the principles on which they are issued and to 
test these principles by accurate observations”. In 
other words, the investigation was to continue, but 
in private. This happy state of affairs (happy, that 
is, for the meteorologist) did not go on for very long. 
The public demand for forecasta, supported by the 
British Association, so strong that the next 
ien years saw the re-iMtroduction of the public state- 
ments of impending weather. Such forecasts have 
continued until the present day. 

Early in the latter half of the nineteenth century 
(it is difficult to fix the date with greater precision), 
the Dutch meteorologist, Buys Ballot, recognized the 
relation between wind and the horizontal distribution 
of pressure. Buys Ballot’s Law, as ib is now called, 
states that in the northern hemisphere an observer 
with his back to the wind has low pressure on his 
left hand. (The rule is reversed in the southern 
hemisphere.) This directed attention to the use of 
isobaric charta, and ib soon became evident that such 
charte, drawn for reduced to mean ses- 
level, exhibited oertain well-defined patterns that 
we now oall depressions, anticyclones, troughs and 
ri 


dges. 

From the latter half of the nineteenth oentury 
until to-day, i meteorology has been 
largely preoccupied with the study of the anatomy, 
life-history and movements of these patterns in the 
pressure field. The weather forecast is largely based 
upon the observed behaviour of the atmosphere in 
the vicinity of such disturbanoes, but this, of course, 
is not the whole story. Following Dr. R. O. Sutcliffe, 
we may consider that the pressure field as & whole 
comprises the following systema : 

Boalo . Hxample 
(a) Miorometeorological Cloud elementa; turbulence near a boun- 


e m eie Local showers, thunderstorms, local winds, 
Small synopélo Bmall depressions and anticyclones, tropical 
(d) Large synoptio Bemi-permanent continental antlcyclones ; 


(s) General circulation of 
the atmosphere 


The practice of operational forecasting involves 
only those features of the synoptic chart that are 
included in (c) and (d). In disturbances of 
the pressure field of scales (a) and (b) cannot be 
‘seen’ on the chart; the resolving power of the 
dude er network, even in a hi developed 
country Britain, with many airfields, is far too 
low to allow more than & small fraction of all the 
showers and minor storms to be recorded. The dws- 
turbanoes that are indicated on the forecaster’s chart 
have something of the character of external waves in 
ix seme cer air cre E ee e 
not very different at different levela and the change 
of wind with height is approximately the same along 
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all the verticala within & restricted region. Ib is thus 


possible to imate to & typical atmospheric 
disturbance Sf he eptioptio scale by a two-dimensional 
model, and much of the early work on dynamical 
meteorology was concerned with such models. The 
outstanding feature of such disturbances, however, is 
their slow translational motion. The typical depres- 
sion of these latitudes moves &croes the country at a 
speed between 20 and 30 m.p.h., and it is important 
to recognize that other disturbances, such as sound 
waves and gravity waves, move far too rapidly and 
are of too small an amplitude to have any appreciable 
effect on weather. . 
We oan get an idea of how the meteorologist of 
to-day works by considering two of the daily pub- 
lioations of the Meteorological Office. The first is the 
Daily Weather Report containing, on ita inner pages, 
the familiar isobaric charts for the northern hemi- 
sphere and, on a larger scale, for the north-weatern 
corner of Europe. The pressure field depicted is that 
for a hypothetical mean sea-level surface—which may 
or may not coincide with the real surface of the 
globe. AI observations, whether on high or low land, 
have been reduced by a mathematical formula to 
‘zero height’. This type of chart is too well known 
to need description. The second publication, 
the Datly Aerological Record, is not so familiar. The 
inner pages of this publication contam two seta of 
maps, namely, contour charte of the 700-, 500- and 
300-millibar preasure-levels and thickness charta for 
the strata between the 1,000-, 700-, 500- and 300- 
millibar pressure-levels. Theses terme need some 
explanation. A contour chart showa the height, in^ 
feet, of a surface of constant pressure above mean 
sea-level. This type of chart has largely replaced the 
constant-height chart for upper-air work for a variety 
of technical reasons that need not concern us here. 
The thickness chart shows the relative topography of 
the constent-preasure surfaces, and, by inverting the 
familiar barometric-height formula for an isothermal 
atmosphere, it is easily seen that the difference in 
height between two isobaric surfaces (that is, thick- 
nees) is proportional to the mean temperature of the 
stratum of air contained between them. In other 
words, thickness lines are isotherms of mean tem- 
tore, and instead of the customary ‘lows’ and 
thighs’ of pressure on a oonstant-height surface we 
now have ‘cold’ and ‘warm’ centres. 
on the ing of winds at great heights, that 
for modern aviation forecasts. It was carly i 
in meteorology that the simplest possible relation 
between the pressure distribution and the wind is 
that given by the so-called geostrophic balance. Left 
to itself, any fluid tends to move from regions of high 
to i of low but in non-equatorial 
lntihadas the! effet of the earth's rotelor an ihe 
atmosphere is to be reckoned with as well. As a 
result, winds deviate and blow around centres of low 
and high in the senses indicated by Buys 
Ballot’s Law. If it be further assumed that the wind 
strength is automatically adjusted to achieve a 
balance between the pressure and devistional forces, 
the resulting motion is along the isobars. This motion, 
known as the geoetrophio wind, is a good approxima- 
tion to the actual wind at about 2,000 ft. above a 
level surface. The io wind can be found 
very easily, by means of a transparent soale, from 
the contour Imes of any isobaric surface. The vector 
difference between the geostrophic winds on any two 
surfaces is called the thermal wind. The name is 
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derived from the fact that this wind can be estima 
graphically, like the geoetrophio wind, but now fr 
the thickness lines, or iso with the then 
wind blowing cyclonically around a ‘cold’ centre a 
anticyolonieally around a ‘warm’ centre. One of 1 
moet important facta about such centres is that t] 
play a large part in ‘steering’ the depreesiona as 
anticyclones. 

Thus modern forecasting has & pronounced thr 
dimensional aspect. The information neceasary 
the construction of the upper-air charts is obtair 
mainly by the radio sonde or its latest developme 
the radar sonde. In the radio sonde, pressure, te 
perature and humidity are transmitted back to ea 
as musical notes. Measurement of the pitch of th. 
notes gives the value in ite proper unita of the ent; 
being considered. 

is the future of forecasting ? Has there be 
any marked improvement in-the accuracy of 1 
published forecast in, say, the past twenty or thi 
years ? Neither of these questions is easily answer» 
The phrase ‘accuracy of forecasta’ conceals one of t 
outstanding difficulties of meteorology, namely, tk 
of evaluati pangs adici vais c t 
objective ion, presen 
best summed up by sa that the basio questi 
for the ordinary person, ‘Will it rain to-morrow * 
cannot be answered with markedly greater precisi 
to-day than it could twenty years ago. On the otk 
hand, the meteorologist now can answer ma 
questions, especially those relating to high-altitu 
flights, which he could scarcely have contemplat 
in the early ‘thirties. There are three great problex 
confronting the forecaster ; how to improve the fo: 
cast of the situation, that is, of the mox 
ments of banoes that produce the da 
fluctuations of weather over the British Isles; h« 
to improve local forecasting, that is, forecasting f 
restricted regions for the next six, twelve or twent 
four hours; and how to produce reliable long-ren, 
forecasts, that is, forecasts of the general charact 
of the weather in, say, the coming month. There a 
of course, many other bleme of comparah 
importance, but I will restrict my attention to thee 
problem of forecasting the broad features 
the preasure distribution over the Britiah Isles az 
the ing seas for a period of twenty-four bov 
amounts to what is called profeemonally the produ 
tion of a ‘prebaratio’, or chart showing the distributic 
of pressure at the end of the period. / 
Pe ae ey tion. The forecast 
uces the likely movementa of the mam distur) 
ances by a cambination of experience and physic 
reasoning. The proceas, naturally, is highly sul 
jective and liable to be badly in error at times. J 
this sense weather forecasting might be described : 
more of a craft than a profession, since much of tj 
akill is acquired by experience with older hands wh 
in the course of years, have developed a ‘nose’ f 
ooming and often include a good deal : 
intuition in ir prognoetications. Progress in th 
craft ia now slow, if it existe at all. During rece 
years, however, the situation has undergone a radia 
change. It has long been a dream of meteorologim 
that some day it will be possible for their science i 
approach the precision and infallibility of spheric: 
astronomy; but the tremendous complexity of tk 
meteorological problem and the paucity « 
date have made a ‘Nautical Almanac” of the weath: 
seem more improbable than interplanetary travel. 
notable attempt to produce a systam of mathematics 
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was made by the late Dr. L. F. Richardson 
his book “Weather F i by Numerical 
woess’’, published in 1922. Tho attempt was 
¢rtive in that the one example worked out by 
shardaon (using inadequate data) was bedly in 
pr; but the principles used were novel and ly 
rect, and thus the seeds were sown. The develop- 
nt of the high-speed electronic computer in the 
ars following tho Second World War, together with 
lMoetter understanding of the diffloulties of the 
blem, have now made it possible to contemplate 
» introduction of purely mathematical methods 
=o operational forecasting. This has already been 
me in the United States and in Sweden. 
Kt is impossible, in this article, to go into the highly 
miplicated mathematica in any detail. Briefly, the 
is as follows. At any rero of tme we may 
wider that the pressure and motion flelds aro 
own, approximately, for a series of levela over a 
le area of the northern hemisphere. The sub- 
juent changes in these flelds are governed by the 
own laws of physics ; but 1t 1s impossible to proceed 
ng the full exact equations, because they are too 
mplieated and also there are insufficient 
ta and knowledge available to evaluate all the 
ms. Instead, certain simplified forms of the 
wations of motion are used to predict the changes 
the pressure patterns during the next twenty-four 
forty-eight hours. The mathematician, starting 
om a known distribution of pressure, uses the 
rthod of step-by-step integration to produce the 
al pattern. Even with the very simple models 
ed, the work involvea many millions of mathe- 
atical operations and could not be contemplated as 
realistic exercise without electronic aida. Modem 
ichineg, however, can complete the solution in lees 
an one hour, and the total time taken to produce 
forecast chart 1s perhaps three or four hours. 
In Great Britain the study is regarded as still in 
e research stage, and as yet no attempt has been 
ade to bring machines into operational use. The 
sults of triala with past charts are encouraging, and 
is remarkable that ample models have done so 
X1. The consensus of opinion, in Britain and elge- 
1ere, seems to be that numerical forecasting offers 
e brightest hope seen for many years of sub- 
intially xmproving routine weather forecasts. It is 
asible that in the next decade or two the develop- 
ant of the method may result in the near elimination 
‘major errors’ in the forecast of the movements of 
*ge-aoale disturbances. If this optimistic prophecy 
realized, scientific weather forecasting will have 
ade its greatest advance since its inception nearly 
hundred years ago. 
Tt is important to realize that this approach, at 
esent, is restricted to prognostication of the pressure 
atribution with an indication of the broad features 
the vertical motion. The weather still has to be 
duced from the forecast chart by the human being 
ing time-honoured methods, that is, mainly by a 
udy of the geometry of the forecast pressure field. 
ais is no easy task. Further, such studies relate 
ily to the macroscopic features of the pressure and 
otion fields and therefore concern only the general 
mation. Forecasts of local weather, where these 
volve prognosis of the fine structure of the field, are 
tade the scope of the mathematical study. Yet, 
arly, it is very deaurable to be able to time fairly 
curately the approach of a rain belt or a large 
understorm for a densely populated area like 
æater London. 
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It seema that the main hope for any improvement 
here lies, not in I i the complexity of the 
synoptic chart, but in quic, accurate and frequent 
reporting. For this the meteorologist must be able 
to scan the atmosphere in his vicinity as well as to 
consult his chart, and here again he can now oall on 
electronic aids. Within the past few months specially 
designed radar equipment has been installed on the 
roof of Victory House, Kingsway, London, for this 
purpose. The equipment works by the reflexion of 
3-cm. waves from rain-drops, hailstones, snowflakes 
and particles of ice—the normal constituents of rain- 

ucing clouds. An approaching storm of sufficient 
Intensity oan thus bo seen as an echomg area on the 
cathode-ray tube, sometimes as much as & hundred 
and fifty miles away. But the radar method is 
selective in that it cannot ‘see’, for example, fog and 
mist. Aids such as this radar equipment, especially if 
suitably multiplied and coupled with a detailed study 
of the weather peculiarities of a restricted ion, 
could lead to a much-improved service to the publie 

Thus the ‘further outlook’ for short-range weather 
forecasting 18 not unpromiasing, and a judicious blend 
of the mathematical approach, with the continuing 
detailed study of the enatomy of weather systema, 
can be expected to yield good resulta in the not too 
distant future. But it is otherwise with the problem 
of long-range forecasting. Present methods of fore- 

j for twenty-four hours ahead have been 
to four-day periods, mainly by an intensive 
study of conditions in the upper layers of the atmo- 
sphere ; but the degree of reliability decreases rapidly 
with the of the period. In general, m tem- 
perate latitudes, there is usually no unique relation 
between the synoptic situation at any given time and 
that flve days or more later. Thin illustrates what 
is perhaps the major difficulty in forecasting weather. 
Influences that were initially below the threshold of 
observation can grow and become dominant in a 
period as short as a few days, so that new initial 
conditions have to be introduced at frequent intervals. 
In this sense the problem of weather seems to be 
indeterminate, and & limit is imposed on the applic- 
ability of presant methods of numerical forecasting 
which is unlikely to be removed by refinements in 
the mathematics. Even the most elaborate model is 
unlikely to produce trustworthy results from & single 
situation more than seventy-two hours ahead (except 
in certain highly stable situations, such as a well- 
developed summer anticyclone), and on many occa- 
sions the maximum period of validity may well be no 
more than forty-eight hours. 

Despite many patient researches, particularly in 
Germany, there does not seem to be at present any 
real basis for reliable forecasts for periods of a month 
or more. Even lees reliable are forecasts of the 
general nature of seasons, for example, whether the 
coming winter will be mild or severe. There is no 
well-defined rhythm in atmospheric processes (except 
for the cycle of the seasons) on which such forecasts 
can be founded. On the other hand, there are many 
tantalizmg clues that there may be subsidiary 
rhythms, and this, no doubt, accounts for much of 
the assiduity with which investigations into long- 
range forecasting have been pursued. There is, for 
example, evidence to support a belief in the reality 
of singularities—periods of characteristic weather 
(guch as dry, rainy or stormy)—that tend to occur 
about the same date in most years, but these are by no 
means infallible guides. They indicate, at the most, 
that not every variety of weather is equally probable 
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on any day in the year; but as yet there is 
no criterion for their appearance or non-appearance 
in any given year. Research into long-range fore- 
casting has developed chiefly on two lines : the purely 
Ne TE In 
the approach, little or no attempt is made 
hysical causes, and the investigator usually 

find his attention to a search for significant 

or repetitions in the weather records. 

fi aanle oF temperatdre. for example, have 

been made for very long intervals; but the periods 
which emerge as ‘significant’ have nos proved 
sufficiently persistent or of sufficiently large ampli- 
tude to form a basis for worth-while prediction. Nor 
ig there any evidence to connect abnormalities in 
terrestrial weather with astronomical phenomena 
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‘such as sunspota. The dynamical method has b 


developed mainly m the United States, wh 

monthly forecasts of departures from climatolog 

means are produced from a study of the lar 

freue systems over the northern hemisphere. 
the success obtained is marginal. 

Progress in weather f is like climbing 
peak in the Himalayas. It is not difficult to obt 
& moderate degree of accuracy, but the final stag: 
that of reaching & high consistent level—is like c 

the last thousand feet on Bome hithe 

There is no easy way up, and p 

gross must be, at times, y slow. It is nob e 

established beyond dou that progress is certe: 

but meteorologists have some reason, at least, 
believe that one day the geal will be in sight. 


THE LAST VOYAGE OF JOHN CABOT AND THE ROCK AT 
GRATES COVE* 


By Pror. ARTHUR DAVIES 
Untversity of Exeter 


1497 John Cabot sailed fram Bristol and dis- 
covered about three hundred leagues of the coastal 
regions and waters of North America. On his return 
B sed a an ee me 
Ambassador in London sent a copy to Spain. From 
this the world of Juan de la Oosa!, drawn in 
1500, was able to show an east—west coast of aea and 
land ‘discovered by the English" with English flags. 
It can be concluded that Cabot had discovered the 
Saint Lawrence region and that he had coasted back 
along south Newfoundland. He was awarded an 
annual pension of £20 by Henry VII. i 

In May 1498 John Cabot left Bristol in a flest of 


five ships, provisioned for a year, which they 
did not expect to be back until the of 1499. 
One ship back to Bristol and reported Cabot 
had around the south of Ireland and seb course 


north-west. No English documenta record the route 
or discoveries made in this voyage of Cabot in 1408. 
His pension, due half-yearly, was paid to his wife 
on his account at Michaelmas 1498 and on March 25, 
1499, but was not paid again. It would seem that 
he was assumed to be alive until March 25, 1499, 
but that news of his death was brought back to 
Bristol soon afterwards. , John Oebot never again 
appeared in English recordas, and there is no trace of 
his death or burial in England. In 1939 Denys Hay! 
reported that in a manuscript of Polydore Vergil of 
about 1512, entitled ‘‘Anglica Historia”, there is a 
reference to the death of John Cabot at sea. It reads 
as follows: ‘King Henry at the request of ane John 
Cabot, a Venetian by birth and & most skilful marier, 
ordered to be prepared one ship, complete with crew 
and ; this he banded over to the same Jobn 
to go and search for those unknown islands. John 
set out in this same year and sailed first to Ireland. 
Then he set sail toward the west. In the end he is 
believed to have discovered no land [since he did nob 
return, he was not credited with discovery af lands] 
save in the depth of the ocedn, into which he is 
thought to have gone down together with his ship, 
Paper read at Bristol before Section BN (Geography) of the British 
Amociaiion on September 6. 


being seized by tho ocean itself, for after that voy: 
he was never seen 

Sebastian c ts ene ae. 
transferred to Spanish service in 1512. By 1515 
was describing an important voyage of discove 
which he claimed to have made for Henry VII 
England. By using the clearest indications from à 
various versions of Sebastian, his voyage can 
described as follows. He set course around the sov 
of Ireland and then north-west and so reached i 
arctio ice sheet to the east of Greenland. Turns 
south-west, he rounded the south of Greenland a 
sailed on westward for about ten degrees of longitu: 
between 61° and 64° N., in what is now Davis Stre 
Ho met land and kept south and west of it in w} 
is now Hudson Strait. Here the crews threaten 
mutiny because of the cold and storms, and eo 
June ll he turned south and ‘kept along Labrad. 
east Newfoundland, Nova Scotia and New Engle 
In the latitude of about 38° N. he ended his d 
coveries and turned back to Europe. Sebasti 
declared that at his farthest west, in Hudson Str. 
at 62° N., he was as far web as Cube and that t 
Boa opened southward (probably Ungava Bay). 
The geographical details of this voyage describ 
by Sebastian are so near to truth that they oo 
not possibly have been invented ; it is certain tk 
such a voyage of discovery had been made. But 
is very unlikely that Sebastian Cabot had led suck 
voyage. In one account he claimed to have ma 
this voyage in 1494, when he was only twelve ye 
of age, in another 1496, in others 1498 and, ' 
implheation, in 1508-9. He was twenty-six years 
age in 1508, and this is the only possible acceptal 
date for him to have been given command of such 
voyage. But he took care not to mention his fathe 
voyages at all, and there is no hint in English recor 
of any such voyage with Sebastian aboard, still le 
that he was in command. In 1531 he was in Londo 
and Oardinal Wolsey urged the London merchants 
support & venture under Sebastian Cabot in sear 
of a north-west passage. . They without co 
tradiction from the Oardinal: ‘We think it were t 
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» a venture to joperd V shippes with men and 
ds unto the said Qand upon the ai trust of 
: man, callyd as we understand, Bebastyan, whiche 
vastyan, as we here say, was never in that land 
«elf, all if he makes reporte of many things as he 
| heard his father and other men speke in times 
b. 

Cho majority of scholars have concluded that 
astian lied, and that he claimed credit for the 
»overies made in the 1498 voyage of John Cabot. 
1029 J. A. Williamson’, a leading ish authority 
the Cabota, accepted the claim by Sebastian that 
had made such a voyage of discovery, dating it 
88-9. But the evidence of the early Portuguese and 
wish mape of America conclusively that such 
oyage of discovery had taken place before 1500, 
en Sebastian was less than eighteen years of age 
1 could not conceivably have been in command. 
Che Portuguese map of Cantino, drawn m 1502, 
ywa Greenland and the Labrador—Newfoundland 
dion as two utterly distinct and separate lands, 
ich had been discovered for King Manoel of 
rtugal. In 1500 Gaspar Corte Real discovered 
eenland, and in 1501 he coasted Labrador and east 
wfoundland as far west as Saint Mary's Bay. This 
yage did not westward into the Saint Lawrence 
rion, nor did it make any discoveries of land m 
wa Bootia and New Moreover, it took 
ly a few months, May—October 11, 1501. At some 
we, probably in east Newfoundland, fifty Indian 
iBoners were taken‘, one of them being m possession 
a broken gilt sword of Italian origin (which pointe 
John Cabot), while an Indian boy was weering 
ver earrings of Venetian origin (which pointe to 
noius, the young son of John Cabot, about fourteen 
ars of age) The only voyage in these waters 
3vious to that of Corte Real was the 1408 voyage 
John Cabot. These relics are mute witnesses that 
hn Oabot and Sancius either reached shore alive or 
at their bodies were washed ashore. Indian custom 
wld ensure that an Indian boy wore the earrings 
ly if they were found on the boy Sancius; other- 
ge they would have been worn by a man. 

All the major Portuguese mape of the period show 
eenland and Labrador-Newfoundland as two quite 
varato land masses, much to the east of their true 
sition to ensure they were within the Portuguese 
nere as defined by the Treaty of Tordesillas. This 
s the official Portuguese concept of the lands of 
3 north-west Atlantic, based on the voyages of 
rte Real. They include the Caveri (Canerio) map, 
9 Hamy-King map, the anonymous Portuguese 
p, all of 1502, the Reinel-Pilestrina map of 1503, 
3 Waldseemuller map of 1507, and others. The 
me Terra Corte Real is given on most of them to 
brador-Newfoundland, and on some Greenland is 
med Terra Labrador, after & aquire of the Axoree 
10 first reported ita discovery to Henry VII of 
agland. 

The map of the north-west Atlantic by Pedro 
nel is utterly different from these other Portuguese 
ape. Remel, the greatest of the P carto- 
aphera, waa a free lance and not employed by the 
own. He drew mapes from any sources available to 
n, and this 18 one which shows virtually continuous 
n&nental land from east Greenland to New Eng- 
id. The unusual outlines of Greenland and the 
ron to the west of it are to be explained. as the 
ytting of the shrp's track rather than the coasta, 
error probably by Reinel It was originally dated 
1499 by Schmelling; but the map is now assigned 
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to 1502, prior to the other Portuguese maps, by 
Fontoura da Costa’ and Armando Cortesao‘, the 
leading authorities on these mapa. It is a Portuguese 
map with Portuguese names, and iis latitudes are 
nearly correct throughout. It shows nearly con- 
tinuous continental land from east of Greenland 
westward by way of Davis Strait, Hudson Strait, 
Labrador, Newfoundland to New England, ending at 
about 38° N. The two flags, of Portugal and Spain, 
indicate the dividing-lme of the meridian of Tor- 
deeillas passing through west Newfoundland, utterly 
different from the official Portuguese maps based on 
the Corte Real voyages. This Reinel map of 1502 
corresponds exactly with the discoveries claimed by 
Sebastian Cabot, thus proving that the voyage which 
made those discoveries had been completed before 
1508. It rales out any possibility that Sebastian 
could have led it, for he was then lees than twenty 
years of age. 

But the map of Juan de la Cosa, drawn m 1500, 
algo shows a oontinuous continental land mass 
extending from “‘the English coasts with flags” north- 
ward by way of Labrador and swinging north-east 
to include Greenland. The coasts are distorted and 
nob comparable in detail with those of the 1502 
Reinel map; but the coemographioal concept is 
identical and the main coastal trends similar. It 
shows that the voyage which revealed the North 
American lands from Greenland to New England 
preceded the Cosa map of 1500, and that it must 
have been the voyage of John Cabot in 1498. Cosa 
got the outlines of the 1407 Cabot voyage from the 
Spanish Ambassador in London. The outline 
of the 1498-99 Cabot voyage, brought back by the 
surviving ahip to Henry VU, may well have been 
copied roughly by the Spanish ambassador and sent 
to Spain, as had been done in 1497. 

The nomenclature of the 1502 Reinel map on the 
Labrador and Newfoundland coasts is particularly 
rich, and it reveals numerous associations with the 
voyage of John Cabot. At 59° N. are the uland of 
fortune and the island of torment. André Thevet’ 
stated: ‘in that place the pilot of King Henry of 
England thought to have found a strait to pass into 
the Pacific Ocean. But being in the latitude of 59 
degrees north . . . he came to touch ab the island 
of Caravelle where he almost lost his life because of 
the breakers, rooks and perils that are there. Passing 
beyond he entered the river of torment.” Evidently 
he escaped disaster by good fortune, and fortune 
might have come to be the name of the island. 

Then come C. domaroo, san johan and san pedro, 
which are the of Saint Mark and the Islands of 
Saint John and of Saint Peter, In one of the accounts 
of Ramusio, it was stated that Sebastian Cabot 
tarned back on June 11, owing to threat of mutiny- 
The name Saint John is an indication that the islarid 
was found on, or near, the feast day of Saint John 
in the Roman Catholio Calendar of Samts. This was 
June 24, and Samt Peter was June 29, which dates 
correspond very well with a voyage which turned 
back at 62° N. m Hudson Strait on June 11. The 
feast of Saint Mark is April 25; this name occurs 
twice on this map, which indicates it was not given 
by reason of ita dates but, as was often done, for 
personal reasons. John Oabot was a citizen of Venice 
and hie patron saint was Saint Mark. When he first 
discovered land in 1497, he raised the banner of Saint 
George for England and of Saint Mark for Venice. 

Y dos aves is Portuguese for island of birds; C. 
dos gamas is cape of deer; boaventura means good 
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luok. Y. do frey luis at 51° N. is the island of brother 
Lewis or Luis. To-day it 1s Lewis Island, the English 
name, not the Portuguese. Most scholars have 
assumed this indicates the presence of a friar on 
board, but this is very improbable. Priesta never 
went on dangerous voyages of exploration, only on 
later voyages of colonization and settlement. Oolum- 
bus and Vespucci had no priests on their voyages of 
exploration. The eldest son of John Cabot was called 
Lewis, and he does not seem to have survived this 
voyage. The island of brother Lewis may have been 
named after him. 

Baya de Santa Oyria indicates August 8. Y. doe 


gives the explanation of this long delay, for it means 
the cape of waiting. hig jus edida otelaiioe 
like spear, and Cepe 8 occurs on modern mapa 
just south of Saint Jok It is possible that John 


ane consort ship, and it is prob- 

le set up & look-out post at O. da 
See i oh ce ans Qo coe 
the south and then to the north for 
f survivors. This was the duty of a consort 


$E 
He 


island), they turned south to cross Conception Bay. 
Possibly during hours of darkness the ship of John 
Cabot “went down in the depth of the ocean being 


that the ahip carrying John Cabot struck an iceberg 
during darkness not far from Baeocalieu Island, at 
the north end of Conception Bay. Near by is Grates 
Point, and just west of it is Grates Cove. It may be 
that Cabot, his young son Sancius and some of the 
crew succeeded in reaching Grates Cove in the ship's 
boat. Oabot and Sancius got ashore, alive 
or dead, for the broken Italian gilt sword pointe to 
Cabot himself and the Venetian silver earrings to 
The consort ship must have missed them next day 
but, ing they would link up, carried south as 
far as Cape Spear, when it became apparent some- 
thing was seriously wrong. Thereafter the crew of 
the consort ship seb up a look-out ab this ‘ospe of 
waiting’ and searched the coasts to the south, and 
then finally in December, as a last resort, they 
tetraced their course northward and searched Con- 


ception Bay, naming it on December 8 after three . 


months of vigil. They may have discovered wreckage 
of the ship, but most probably gave up the search in 
December, no trace of Cabot. The date, 
December 8, points clearly to the Cabot voyage of 
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1498, which did not return to Bristol until af 
March 25, 1499. The Corte Real voyages were be 
in Lisbon by early October on each occasion. 

Resuming the voyage, the consort ship TOUM 
O. Rase, which means ‘flat cape’. ears nor 
it as Oape Race, ita modern name. ship oros 
the Saint Lawrence to Nova Scotia, and thereaf 
coasted-to New England in mid-winter. Tho Igle 
of Samt Johan, off Nova Scotia, mdicates the fe 
of Saint John of Ravenna on January 12. At 

ing 38° N. the consort ship turned back 
England, where ita Portuguese pilot, Juan Fernand 
the labrador or squire of Terceira in the Axor 
reported the discovery of eto., to Ki 
Henry of England and the loes of John Cabot w 
the King’s ship. This is neted from the account 
Alonso Santa Cruz, a friend of Sebastian Cabot 
Spain, mg in 1641. In his work, “The Voyea 
of the Cabota” (1929), J. A. Williamson quotes * 
following passage of Alonso de Santa Cruz: ‘Tl 
region of which we now wish to treat is cammor 
called the land of the Labrador (Greenland). . 
As for the western side toward tbe land of + 
Baoslhaos it is said that two Portuguese brotha 
named the Corte Reals, . . . asserted that the ma 
land, of which they reached the extreme end, + 
separated from that island of the Labrador by a ve 
large and wide sea channel, of which the pilot Antor 
Gaboto also had information. It was called the isla 
of the Labrador because a Labrador of the Azo 
gave notice and information about it to the King 
England, when he sent in search of it Antonio Gabo 
the English pilot and father of Sebastian Gebot 
Reals went to colonise, was first discovered by 1 
pilot Antonio Gaboto, the Englishman, by comma 
of the King of England". It may be noted, in passis 
that Williamson argues that Santa Cruz was mistak 
and knew little about the matter. But Santa Cr 
had accom: Sebastian Cabot on his voyage 
the Plate River in 1526 and had close connexic 
thereafter in Spain with him. It is bable th 
Sebastian Cabot was the source of this account 
Banta Cruz, belatedly giving credit to his father i 
the discovery of the Bacalhaos before the Carte Re 
went there. 

These documents and maps show that the 14 
Cabot voyage discovered the continent of Nor 
America from Greenland to Delaware Bay in 149 
90. When Cabot went down with his ship, + 
Portuguese pilot, Juan Fernandes, completed t 
voyage and reported back to Henry Englan 
This report found ite way through the Spani 
Ambassador in London to the 1500 map of Juan : 
la Oosa im Spain. Fernandes’s own chart of the voya 
formed the source of the 1502 Reinel map of t 
north-west Atlantic. It is the only map record a 
the only surviving document of the last voyage 
John Cabot. It serves as a complete and accura 
record of that voyage and its proud achievement 
discovery in the New World. Since Fernandez he 
his lands in Terceira under the Oorte Reals, captai 
donatory of the island, it is almost certain that. 
passed on information of the Cabot discoveries 
them. The Corte Real voyages of 1500 and 15 
were, therefore, the outcome of the Cabot voyag 

An important piece of evidence in this reco 
struction of Oebot's last days is the large rock 
Grates Cove, near Grates Point, north of the hea 
land which terminates Conception Bay and practi 
ally opposite Baccalieu Island. This rock, which w 
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b described in 1822 by William Epps Cormack as 
large block of rock which stands on the ashore”, 
Ts an iption, still partly discernible, in which 
' words Jo to can be plainly traced. Parts of 
er names are legible, and among these are Sancius 
i Beinmalia. Leo F. i curator of the 
eeum at St. Johns, Newfoundland, has recently 
amented on this rock*; he quotes Archbishop 
wley for the statement that Grates Cove comes 
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m the Italian gratia, thanks be to God. No 


ee er 
ee ee 
of the crew got ashore at Grates Cove, it 
ald seam that, knowing the consort ship would 
roh the coasta for them, they inscribed these names 
the rook at Grates Cove. No one by the name of 
«malia is known to be connected with the expedi- 
n. It may be that it is the le remnant of 
anta Maria save us" or some such expression. It 
not credible that such an inscription oould be 
yhing but genuine, for no forger before 1822, 
wever learned, knew of the Reinel 1502 map, which 
6 first discovered in 1844, and not until to- 
y has anyone reconstructed the 1498 voyage of 
an Cabot and that his ship went down 
the vicinity of Grates Cove. One can only assume 
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that Cabot and his party, after inscribing the stone, 
were overcome and killed by the Beothuk Indians. 
The searchers from the consort ship never went north 
of Baccalieu Island and never saw the inscription on 
the rook. Had they done so, it is posible they might 
have saved John Oebot and his men, stranded on 
this wild coast to end their days. 

The rock at Grates Cove, the broken gilt sword of 
Italian origin and the silver earrings of Venetian 
origin are relics of the disaster which overtook John 
Cabot. With the aid of Portuguese maps of America 
they help to reconstruct in detail the fortunes and 
achievements of the 1498-99 voyage, one of the 
greatest triumphs over hardship and danger that 
exista in the annals of American discovery. 
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LABORATORY DESIGN 


SURVEY OF SPACE AND SERVICES REQUIREMENTS IN TWO AGRICULTURAL 
RESEARCH LABORATORIES 


By R. LLEWELYN DAVIES and J. W. NIGHTINGALE 
Division for Architectural Studies, Nuffield Foundation, London, N.W.I 
AND 


3 NORMAN T. J. BAILEY 
Design and Analysis of Scientific Experiment, University of Oxford 


T 1954, at the ion of the Agricultural 
Research Council, Division for Architectural 
idies of the Nuffield Foundation began an investi- 
ion into the design of laboratories. Work is at 
went in progress on several aspects of laboratory 
ign, including the arrangement of roome for con- 
uent circulation, the layout of local and central 
rea, etc. The problems of laboratory lighting and 
itilation, the economics of service installations and 
eee: ot en urs eee ADN ee 
ee of studies being conducted jointly with 
ding Research Station. This article describes 
lót BGFYOy, made last year, which was designed 
throw light on-the provision of space and services 
meet the needs of goientiflo workers in the labor- 
wies of the Agricultural Research Service. The 
‘vey is being followed by a main one, at present 
i all the laboratories of the 
Council and two or three 
oratories operated by other authorities. Both 
"veys are concerned with the design of the common 
2e of laboratory, where work is done at'benches ; 
xy do not cover rooms designed for special purposes, 
th as constant-temperature rooms, or the sort of 
sommodation needed for large-scale werk such as 
research. The resulta of these surveys 
the other studies at present in will be 
wed before a panel of scientists for critical con- 
eration. 


When a laboratory is planned, decisions are 
required as to the provision of space and the supply 
of gas, hot and cold water, electricity, suction, com- 
"preaeed air, eto., for each worker. Successful design 
will depend on giving sufficient facilities without 
Hus is. inp Some authorities have established 
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arbitrary and to without apparent reason. 
have been made to throw light on these 
probleme by measuring the floor area allotted in 
existing laboratories to scientifjo workere!; but this 
approach takes no account of the fact that the space 
provided may be too little or too great. Provision 
of services also varies considerably, and authorities 
differ widely on what they consider necessary. 
It was therefore decided to carry out a survey 
of the use actually made of space and services 
by scientists workmg in reasonably well-provided 
laboratories ; the pilot survey was undertaken to 
dsvelop practical methods of collectmg mformation 
and was carried out during April-June 1954 in two 
establishmente—Rothamsted tal Station 
and the National Institute for Research in Deirymg 
at Shinfleld, near Reading. These stations were 
chosen because they cover a wide range of dis- 
ciplines, and are reasonably well provided with space 
and services. The results obtamed should not be 
taken as necessarily representative of institutions 
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of the Agricultural Research Oouncil, or of the 


needs of scientists throughout the year; but they. 


show the sort of information which can be obtained 
by the method employed. The main survey, at 
present in progress, covers a wider range of institutions 
during a whole year. 

The method adopted in the pilob survey was to 
observe selected individuals at work in the 
for & period of one hour each. The individuale, 232 


tinguished in the of the several scientific dis- 
ciplines. In the main survey the data should be 
sufficient to bri out these differences, if they oocur. 
In studies of sort the of an observer 
bue eect ene eines edhe PORC DNE d to 
minimize this effect, visits were made in random 
order, and no individual knew in advance that he 
was going to be observed. Analysis of the data 
showed that there was no appreciable change in the 
pettern of work during the period of the study, and 
it therefore seems likely that the data collected were 
not greatly affected by the presence of the observer. 
Continuous observation for & period of an hour was 
of value in the pilot survey, as it enabled the observers 
to see Boientiflo work as a process, and to notice 


ae cL dr odas ient 
the resulta. It was found that many of the obeerva- 
tions repeated ab short intervals during the hour 
were highly correlated, and the main 
survey has been designed to employ the ‘snap-round’ 

ique, so that observations on each mdividual 
are made at widely separated times. 


Bench-Length 
The bench-length in use'during the period’ of 
observation was recorded; where scientista had in 
use simultaneously two or more of bench in 
different parta of the laboratory, all such lengths 
were added to 5 
Data from pilot survey were analysed to show 
the proportion of time that workers in each of the 
three groups studied used particular lengths of bench. 
Differences in the lengths used by scientific and 
tal officere were small; it was found for 
these grades that about 12 ft. of benching satimfled 
one man’s requirements for 97 per cent of the time. 
The data also oan be used to show what saving in 
space arises where a number of men work in tbe 
same laboratory; for example, three men working 
independently in the same laboratory would be 
satisfied for 97 per cent of the time by 23 ft. run of 
bench. Assistante were found to need rather more 
bench-length than scientific and experimental officers ; 
while this result might be expected, it is worth noting 
that most standard scales of provision allow leas space 
for assistants than for scientists. In practice, small 
teams often work together. Table 1 shows the bench- 
length ‘that would be needed to satisfy the needs of 
& number of teams for varying percentages of time. 
A finding of same interest was that for 57 per cent 
of a scientist's time and 33 per cent of an ansistant’s 
time, no bench was in use at all. 
A somewhat similar analysis can be made for the 
space occupied by sinks and draining boards, the 
rnain difference being that, though theae are essential, 
they are very seldom used—only 1, 24 and 4 per 
cent of the time for scientific officers, experimental 
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Table 1. BEXOH-LAMNGTH REQUIRED FOR VARIOUS GROUPS O 
BorNNTINTS AND ARBKINTAXTS 
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officers and assistants, respectively. More inforn 
tion is needed ; but the indications are that ab 
a 5 ft. length of board is sufficient fo» 
scientist, and up to 8 ft. is required for an assiste 
These figures would remain about the same for am 
working-groups, since sinks for washing up are rar 
used simultaneously by several people. 


Provision of Services 


taken fram the pilot survey show the average * 
made of cold-water taps. From this the probabil 
distribution of the number of taps in use at & 
moment can be found. If a man were provic 
with four taps, then on certam reasonable. assum 
tions it can be shown that he would use no water 
92-2 per cent of the time, one tap bemg im use 
7:5 per cent, two for 0-2 per cent and three 
four taps for a igible proportion of the tin 
ee adn adequate to deal with t 
tepe on at any moment would in general 
entirely satisfactory. The mam 
here is that this is the kind of information 
uh oce tud zothode ce odo des 
leading to ax efficiently designed service installati 
Similar date were obtained for hot water and d 
talled water. i calculations should take n 
account all forms of waste water. Data were a 
obtained for coal gas supplies, and similar calcu 
tions show the provision necessary to meet a 
je ear aped cir a TO 

ther service of great importance is elect 
supply. One way of studying the material is to « 
sider the number of electric pointe in use at & 
instant, as with tape for gas or water. It is like 
on general 
be very inexact for electricity sup 
esi G ofteucvery widen dese d 
rating of the socket or fuse. ruler uua 
is to consider the variation in the actual amount 
current used by an individual. Thus rt was fou 
that although scientists used on average 0-60 am 
ao. at the usual 230-volt level, 4 amp. would 
needed to cover the requirements for 08 per cent 
the time. The needs of & group of workers oould a 
be calculated as was done for bench-length. 


Requirements for liluminstion 


Information was also collected, using the Illum 
ating Engineering Society's code values’, on size 
detail and contrast occurring in the work done ` 
the scientists. The resulta are given in Table 2. 
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PERCENTAGE OF TOO THAT VARIOUS OONBEDNATIONS OF 
OOCURRED IN THE WORK OF BOIEETIETS IN 
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design for natural daylight. The daylight anticipated 
at any point in a proposed laboratory can be calou- 
lated from drawings by techniques already estab- 
lished, and compared with the requiremente for 
scientific work. (To assist such comparisons, a study 
of reflexion factors in typical laboratories is needed, 
and this is at present m progress at the Building 
Research Station.) 


Time Spent Reading and Writing 

Time spent in reading and writing has an influence 
on laboratory design: it affects decisions as to 
whether separate office space is necessary for some 
Bcientiste, and whether laboratories should be 
designed with space for desks as well as benching. 
The percentages of the time spent reading and writing 
while in the laboratory were found in the pilot survey 
to be 83-8, 30-2 and 7:6 per cent respectively for 
scientific offcers, experimental offloers and assistants. 
; oa Bpaoe Requirements for Soleniifio 


Research Labo 
J. Lome Gray. (Teoh Rep. No. 3. D Bullding 
fon. Mat, Hoa. Connell at tite January 1049.) 


stereo oom roe of Building Interiors. (London: Itum- 
{nating Mangineering ety, 1049.) 


THE CHEMISTRY OF INSULIN 


N the Biochemical Journal of August 1955 (Volume 
80, No. 4) ‘is a communication (pp. 541-556) 
titled ‘The Disulphide Bonds of Insulin", by 
P. Ryle, F. Sanger, L. F. Smith and Ruth Kitai, 
wards the end of which appears the statement : 

he results are summarized in Table 10, which gives 
e complete structure of insulin”. The insulin 
ferred to is from ox and in the following 
("The Structure of and Sheep Insulins", 


Dr. Sanger has thus brought to completion the 
gearches which he initiated in 1045 with a paper 
ı “The Free Amino Groupe of Insulin". 
st communication he described the use of dinitro- 
lorobenzene for the identification and estimation of 
e free amino-groups of proteins and peptides, & 
ethod which depended the fact that dinitro- 
lorobenzene reacts rapidly with the free amino- 
oupe of proteins under very mild oonditions. 
of the dinitrophenyl derivative of the 


&dily separable by ohromia tography 

nino-&oids which had reacted the - 
i0robenzene. With this new y tool, 
inger waa able to show that if the molecular weight 
‘the sub-unit of insulin was assumed to be 12,000, 
ere were six free amino-groups present, two. of 
ee on glycine residues, two on phenylalanine 
sidues and two on the epsilon ammo-groups of 


nine. 

At the time that prd began this work, the 
nino-aoid composition of insulin was known with & 
esonable degree of inty, largely as the result 
‘the careful analyses of Ohibnall and his colleagues ; 
id, on the basis of crystallographic measurements 
id of findings with the ultracentrifuge, the molecular 
aight of insulin was believed to be either 36,000 or 
3,000, with perhaps & sub-unit of 12,000. Later, 
easurements of osmotic pressure suggested a figure 
"48,000". The task that faced one who wished to 


determine the complete structure of a protem of 
this molecular weight would have caused many a 
lesser man to quail; but fortunately Sanger was not 
deterred by the immensity of the task. The next 


important was the demonstration that oxidation 
of insulin performio acid, to break disulphide 
bonds, led to two fractions, the A or glycy! 


chain, and the B or phenylalanyl chain*. By partial 
hydrolysis of the two fractions with acid or enzymes‘, 
and the application of the dinitrofluorobenrene 
method to separated peptides which had thus 
been formed, Sanger and his colleagues were able to 
elucidate the sequence of the amino-acids in the A 
and B chaine. Ultimately they demonstrated that 
their results were com le with the view that the 
insulin molecule is built up of two chains, joined by 
two disul ide linkages, and that the sequence of 
amino-acids in these chains was, for ox insulin, 
unique and completely determined. The position of 
a third disulphide linkage was, at that stage, still 
obecure. In the meantime the results of others* had 
shown that the molecular weight of insulin was in fact 
about 6,000, although aggregates could essily be 
formed. Thus the structure which Sanger had 
studied was indeed that of the molecule. 

The identification of those dicarboxylic amino- 
acids which poeseesed an amide grouping’ involved 
hydrolysis under very carefully oontrolled con- 
ditions. Finally, the publication to which we have 
already referred, in the August issue of the Bio- 
chemical Journal, described the determination of the 
position of the disulphide bonds by the subjection of 
insulm to partial hydrolysis, by chymo and 
under other conditions in which the disulphide bonds 
were stable. The cystine-containing tides in the 
hydrolysate were separated and ir structures 
determined by the methods previously developed. 
The structures of the cystine peptides which thus 
emerged permitted only one solution to the problem 
of the distribution of the disulphide bonds in msulm, 
and the conclusion was drawn that in one chain a 
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in a manner similar to that deduced by du Vigneaud 
and his colleagues for oxytocin and vasopressin’. 
As The Times said on September 5 of Dr. Sanger’s 
work, “It has not only involved an immense amount 
of painstaking manipulative operations at the 
laboratory bench, but, what tends to be over-looked, 
ib resta just as essentially on hard logical thinking, 
in planning the attack and interpreting ite results”. 
Nobody who has read Dr. Banget © papere VIOE 
sociate himself from this view. At step in the 
die und of the work the methods necessary for 
the solution of the particular problem have been 
invented, critically surveyed and effectively applied 
to the problem in hand. The elucidation of the 
manner in which the multitude of the smaller peptides 
which were obtained as the result of partis] hydro- 
lysis could be fitted together to yield unique structures 
for the A and B chains was iteelf a masterly achieve- 
ment. The fact that at each stage the results could 
be interpreted in only a unique faahion demonstrated 
the validity of the methods used in a manner that 
was oompletely convincing. No investigator in this 
fleld has disagreed with the resulta of Sanger’s 
investigations, and now that we know the structure 
of insulin to be what he finds so far as the chemistry 
of the problem is concerned, iv is for the crystallo- 
graphers to tell us exactly how in space the structure 
deduced by Dr. Sanger is to be distributed. There 
is also the question of the forces involved in the 
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Chemical Microblology at Oxford: 
Prof. D. D. Woods, F.R.S. 


Tua promotion of Dr. D. D. Woods to the new 
Iveagh professorahip of chemical microbiology in 
Oxford will be warmly welcomed by those who are 
aware of his distinction m hia fleld. Prof. Woods 
received his early training in Cambridge, where he 
worked under the inspiring guidance of the late Dr. 
Marjorie Stephenson. In 1989 he joined the Medical 
Research Council Unit for Bacterial Chemistry under 
Dr. (now Bir) Paul Fildes; he went to Oxford m 
1945 and was & inted reader in microbiology in 
1940. Among many contributions is the dis- 
covery in 1940, while collaborating with Sir Paul 
Fildes, of the mechanism of action of sulphonamide 
drugs ; he established the competition between 
sulphonamides and p-aminobenroio acid, & normal 
cell constituent which had not been recognized before 
as such. From 1940 until the end of the War his 
academic research was i by service with a 
Ministry of Supply research team (led by Sir Paul 
Fildes) to study wenn against biological warfare. 
At Oxford he has built up a flourishing school of 
chemical microbiology. He is at present interested 
mainly in the synthesis of vitamins and amino-acids 
by micro-organisms, 

The institution of the new professarahip has been 
made possible by a generous endowment fram Arthur 
Guinness, Son and Co., Ltd. This firm has already 

rovided three Guinness research fellowships at 

ord which enable senior research workers to carry 
out full-time research on the biochemistry of micro- 
organiams. ‘The many benefactions to scientific 
research made by Lord Iveagh (who is head of the 
house of Guinness) were referred to in Natwe of 
June 4, p. 975, on the occasion of his appointment 
to the Order of the Garter. . 
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aggregation of the unit molecules. These matters £ 
the subjects of active investigation at the present tin 

In his now classical elucidation of the structu 
of the octapeptides, oxytocin and vasopressin, + 
Vigneaud based much of his method upon th 
evolved by Sanger. In the development of his studi 
du Vigneaud was able to go further than ig ns 
possible with a structure like insulin, and succeed 
in effecting a complete chemical synthesis of ox 
tooin and vasopreasm, an achievement which b 
earned him this year’s Nobel Prize for Ohemisti 
Sanger's work has indeed opened up the poesibil: 
that insulin iteelf may ultimately be oomplote 
synthesized in the laboratory, although this cann 
oocur for some time yet. 

Sanger’s methods and exemple have set in moti 
a large force of endeavour in the mvestigation 
protein structure, the limite of which have yet to ! 
visualized. What is now ha perhaps w 
illustrates the old saying “imitation is the smoere 
form of flattery’. 
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Botany at St. Andrews: Dr. J. H. Burne 


Dr. J. H. BugNzrT, lecturer in the University + 
Liverpool has been appointed to the newly create 
chair of botany at University-ef St. Andrew 
Dr. Burnett entered the University of Oxford + 
1940 as a Postmaster scholar of Merton and, aft 
taking the shortened degree course, was commissionc 
in the Navy. During his service, which was main) 
in the Mediterranean, ho commanded a landmg-cra 
and was both wounded and mentioned in dispatche 
On returning to Oxford, he jook Schools agai 
obtaining e first class, and was elected to a Christoph» 
Welch scholarship. He became & University demo» 
strator in botany in 1949 and was for a time actı 
curator of the Fielding Herbarium. In January 19? 
he moved to the University of Liverpool as lecture 
in botany. Dr. Burnett's interests lie mainly in tl 
application of the broader genetical principles 1 
biological problems. Since 1953, his work on funm 
genetics has been sup by & grant from tl 
Nuffleld Foundation. early studies were on tl 
physiology of the mating process in Mucor; but mo: 
recently he has been interested in the matin 
mechanigma of the Basidiomycetes and, in particula 
the problem of estimating the po tion size b 
using mating alleles as markers. Liverpool } 
played an active part m the running of a tio 
e green: aane. the modioal Maff of 4b 
hospitals. 


Nematology at Rothamsted Experimental Statlor 
r. F. G. W. Jone 


Ma. F. G. W. Jowma, lecturer in agricultun 
zoology m the School of Agriculture, Cambridge, he 
been appointed head of the Nematology Departmer 
of Ro , and will take up his new duties ) 
January.  Eduoated at Queen Mary's Gramme 
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hool, Walsall, and Jesus College, Cambridge, he 
ad botany, xoology and chemistry for Part I of the 
atural Sciences Tripos, and zoology (specializing in 
tomology and zoology) for Part II. 
e graduated B.A. in 1936 and M.A. in 1041. In 
137 he was attached to the old Agricultural Advisory 
rvioe at the School of Agriculture at Oambridge, 
ad on the discontinuation of the Service he was 
spointed successively University demonstrator (1946) 
«4d University lecturer (1047). In these roles and as 
«ector of studies in agriculture at Jesus College he 
us been closely concerned with undergraduste and 
etgraduate education. His research work has been 
aietty on t nematodes. As adviser to the Com- 
wittee for Beet Research and Education since 
M6, he has attracted +o his side an active research 
sum for working on sugar beet pesta, princi y the 
agar beet eelworm, Heterodera schachiss. use of 
Horoplota', each a few square feeb in area, has 
<ilitated adequate mixing and sampling of fleld 
is and has yielded valuable data on changes in 
4 population of beet eelworm under various 
gronomic conditions. Other lines of work have 
«alt with the host ranges of this and other eelworms, 
ad the effects of different levels of soil moisture on 
« hatching and migration through the soil of 
-terodera larva. 


iycology and Bacteriology at the Welzmann 
Institute of Sclence, Rehovoth : 

Dr. Esther Hellinger 
De. Esmer HxrLrNGER, who is retiring from her 
yt as chief mycologist and bacteriologist at the 
«niel Sieff Research Institute, now of the 
‘eizmann Institute of Science, Rehovoth, is one of 
w band of enthusiastic scientists who have done so 
uch for plant pathology and industrial mycology in 
rael. Her investigations have covered a wide fleld 
id have all been concerned with problems of prao- 
cal importance. Her first task was examining 
cperimental shipments of grapes to Britain, every 
ouity for this work being given in London by the 
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te Bir Edwin Butler at the Imperial Bureau of 
yeology (now Commonwealth Mycol Institute). 
1 1926 she went to Palestine again worked under 


r. T. Reichert at the Agricultural Experiment 
ation, Tel Aviv, on a number of local plant diseases. 
uring 1928-31 she undertook the investigation of 
e wastage of citrus and other fruits then causing 
much concern to exporters, a project financed 
intly by the Empire Marketing Board and the 
aletine Government. Her association with Dr. 
sichert continued in 1932, and & number of joint 
‘pers were published by them chi on citrus and 
mana storage diseases. Late in 1982 Dr. Weizmann 
vited her to join his staff at the Daniel Sieff Research 
stitute as chief myoologist and bacteriologist, and 
© then turned her attention to studies on fermenta- 
)n processes and the retting of flax. Dr. Hellinger’s 
niribubion to science is considerable both in 
lantity and quality, and it is to be hoped she will 
ng enjoy her well-earned retirement. 


aw ee a Laboratory of the Cambridge 
Instrument 

THe Cambridge Tisane Co., Ltd., has recently 
it a small extension to its research t, 
lich is to be used exolusively for work in polaro- 
"Prot. Heyr and Re &nd on November 
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is & pioneer among makers of polarographs in Great 
Britain, the earliest instrumenta being sent out just 
before the Second World War, and Dr. G. Jessop, of 
the Company's research department, has done a 
large amount of work on the development of polaro- 
graphic instruments and techniques. During recent 
years the volume of original and outside 
consultant work has so increased that the new 
polarographic research laboratory has become neces- 
sary. The laboratory will be in the charge of Mr. 
W. J. Parker, and its specialized services will be 
available for advice and help to firms and to research 
workers interested in this subject. 
Institution of British Agricultural Engineers 

Taa Institution of British Agricultural Engineers 
has moved into new premises at 6 Buckingham 
Gate, London, 8.W.1, and all future seesions of the 
London open meetings of the Institution will be held 
there 


A new local centre of the Institution has been 
inaugurated, covering the counties of Monmouthshire, 
Gloucestershire, Herefordshire, Wiltshire, Somerset- 
shire and Doreetshire (east of Bridgwater to Dor- 
chester). It wil be known as the Western Centre, 
and ita meeting places will be in Bristol and Chip- 
penham. 


Undassifled Reports on Atomic Energy 


UNOLASSIFIED reports on atomic energy have 
hitherto been made available to the public by the 
United Kingdom Atomic Energy Authority at the 
Science Museum Library in London and the Sheffield 
Central Library. To provide for the increasing 
damand for such documents, particularly from 
Te ee ee 
libraries: Oentral Library, Birmingham ; Mitche 
Library, Glasgow; Central Library, Liverpool; 
Central Library, Manchester ; Central Library, New- 
castle. Documents deposited in these libraries are 
freely available to the public, and the libraries have 
alias to supply photostat copies at their usual rates 

on request. The documente are also sent to the 
copyright libraries and to the Patent Office Library, 
and some are on sale through H.M. Station Office. 
A monthly list of Authority documents available to 


the public in itory libraries (including those on 
sele through H.M.S.O.) is to be issued from the 
Atomio Research Establishment at Harwell 
on behalf of Authority establishments. This list 


will also include papers published in the scientiflo 
and technical press, and an indication of whether 
reprinta of these are available. Requests to 
be put on the ing list should be sent to the 
Librarian, Atomic Energy Research Establishment. 


gi ios Computers of the United States National 
ureau of Standards 

Srxom 1940, the United States National Bureau 
of Standards has been actively engaged in the general 
field of electronic digital computers, largely for other 
agenoies of the United States Government. The 
computer programme has been conducted jointly 
by the Electronics and the Applied Mathematics 
Divisions of the Bureau : the Kleotronios Division in 
Washington, D.C., has been concerned with the 
development and construction of the two computers 
(SEAO and DYSEAC), components research and 
development, and various technical and advisory 
services ; and the Applied Mathematios Division has 
conducted research on numerical analysis of import- 
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ance in the solution of problems by computers and the 
design and construction of ae eee (BWAC) at 
the Bureau’s Institute of N Analysis at Los 
Angeles, Circular No. 551 of the National Bureau of 
Standards (pp. 146. Washington, D.C. : Government 

Office, 1955; 2 dollars) is a bound book 
in which the more important engmeering aspecta of 
the Bureau's electronic computer programme are 
presented. It is based on the ‘experience 


gained in relation to SEAC (National Bureau of' 


Standards eastern automatic computer) and DYSEAC 
(second SEAC). The contenta of the circular consist 
of eight articles, in addition to an introduction by 
8. N. Alexander, who gives a brief résumé of the 
historical development of the . The topice 
disguised in the Artiolen inal ude dynamio circuitry 
techniques, design of systems, high-speed memory 
development, input-output devices, construction 
and maintenance, in addition to a review of three 
years of operational e on SEAC. 

Both SEAO and DYSEAO are high-speed, auto- 
matically sequenced, electronic computers, in 
which extensive use is made of germanium diodes for 
switching and gating. They have mercury delay-lme 
internal memories, and SEAC has an additional 
electrostatic memory. Since September 1950, SEAC 
has been in almost continuous daily use, but inter- 
spersed with its productive computational operation 
there have bean periods during which research and 
development have been conducted on it. The new 
constructional techniques that have resulted from the 
experience with this computer have been incorporated 
into DYBSEAC, and this latter represents & consider- 
able advance in the computer art, though it was 
designed to serve as an experimental nucleus for more 
complex data-processing networks. 


The Shape of the Earth 


Tus different methods for determining the Earth's 
ellipticity o are discussed by G. Tiercy m No. 50, 
Series A, of “Publications de Jl'Obeervatoire de 
Genève” (Faso. 1 of Vol. 6). The four main methods 
are: the geodesic method by measuring the length 
of 1° of the aro of a meridian; the determination of 
gravity at various latitudes; the ional method ; 
and the perturbations obeerved in the motion of the 
Moon. While the geodesic value 1/207, adopted in 
1911 by the International Conference of Astronomical 
Ephemerides, is adhered to, nevertheless there exista 
some uncertainty regarding ita accuracy, for the 
value of 1/204, obtained from the resulta of the lunar 
dynamics, still presents a difficulty in &ooepting a 
uni and definitive value of c. Reference is made 
to tin No. 78 of the United States National 
Research Council, published in 1981, which contains 
a memoir by W. D. Lambert, who expreesed the 
opinion that the dynamic solution could be made to 
approximate to the geodesic solution if one or the 
other of three possibilities was accepted : changes in 
the values of the secular variations deduced from 
observations; changes in the date for the Earth's 
figure; and contingent corrections in the very com- 
plex mathematical theory of the problem. Tiercy 
then proceeds to consider another possibility, which 
may be briefly summarized as follows. In 1932 
Wavre dealt with the problem of the oblatenees of 
the Earth, retaining terms of the order of o*, œ being 
the velocity, and obtained for the terrestrial 
meridian a slightly flattened curve with reference to 
an ellipse with the same poles and the same equa- 
torial radius. The theoretical value of the flattening 
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obtained by Wavre was o = (a — b)/a = 1/295, a» 
the small portion A intercepted by the radius betwe 

the two curves is derived from A = } kbo* ain": 
where b is a constant and o' the geocentric latituo 
From this it was found that A = 810 metres. Wi 
the aid of two diagrams, Tiercy shows that Wavre 
investigations practically elimmate the discrepan: 
which was obtained for o, by the following oo: 
promise. Taking the surface of the Earth to confor 
to the international id (c = 1/297) but flatten» 
in accordance with the formula given above, tJ 
flattened globe would Behave very closely, from t 
point of view of lunar dynamics, as an ellipsoid 
which o = 1/205. Admitting that it is only a oor 
promise, it is suggested that it oan last until a mo 
ingenious interpretation wid produce reconciliatic 
of the different results. 


Year Book for 1955 of the Library Assoclation 


A rBATURA of the Year Book, 1955, of the Libra: 
Association (pp. 193; from the Association, Londo: 
21«.; 15s. to members) continues to be the uso 
graded list of text-books and works of referenc 
which has a value far from confined to those pr 
pearing for the examinations of the Association, tl 
regulations and syllabus for which are also give 
The entries under science and technology are wi 
chosen. and balanced, and the scientific worker hir 
self might well turn to these lists for references + 
books on general science, including the history : 
science, natural history and biological sciences. Fs 
the science teacher they should be particularly usefi 


American Assoclatlon for the Advancement : 
Science : Meeting In Atlanta 
Tuna 122nd meeting of the American Associatic 
for the Advancement of Science will be held . 
Atlanta, Georgia, during December 26-81. Sixtec 
sections of the Association and approximately sixt) 
five affiliated and aascciated societies will meet oor 
currently in Atlanta. The programme includes 
oint mecting of the Amosiation with the Oak Ride 
itute of Nuclear Studies, at which twenty-tu 
papers on ‘Atomic Energy and Agriculture” will I 
given, and three symposia on, »espectively, the ne 
psychiatric drugs, the treatment of alooholism, an 
recent concepts in clinical chemistry. Dr. James I 
Killian, jun., president of the Massachusetts Institui 
of Technology, will give the Sigma Xi Lecture, an 
Mr. Newman Bumsted, assistant chief of cart 
poms staff, the National io  Sooiet 
his subject being “Atlantics Farther 
Shores”. Further information about the meeting ca 
be obtained from the Director of Publio Informatio 
of the Association, Dr. Sidney 8, Negus, Medio 
College of Virginia, Richmond, Virginia. 


Soviet Sclance To-day: Symposium In London 


A 8YXPOSIUM on “Soviet Science To-day”, arrange 
by the Society for Cultural Relations with th 
U.S.S.R., will be held on November 29 at 7 p.m. 1 
the Caxton Hall, Victoria Street, London, R.W.: 
The symposium will take the form of a question-anc 
answer meeting, and questions should be submitte 
in advance. Three of current development 
in the U.8.8.R. will be considered by the following 
Academician N. V. Teitein, director of the Permanen 
Agricultural Exhibition, Moscow (on agriculture) 
Prof. O. F. Powell, professor of physics in th 
University of Bristol (on atomic energy); and D: 
B. Lilley, of the Department of Extra-Mural Studie 
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diversity of Birmingham (on automation) In 
edition, Mr. J. Allan Oash, a photographio journalist, 
«4l show slides of a number of photographs which he 
ok last August in the U.8.8.R. Prof. Powell and 
* Lilley have also visited the U.8.8.R. during 
«gus; and September of this year. Admission 
sketa to the symposium (price 2s.) and further 
formation oan be obtained from the Society for 
altural Relations with the U.S.S.R., 14 Kensington 
quare, London, W.8. 


Mneralogical Soclety 


Tum following have been elected officers for 1955- 
8 of tho Mineralogical Society : President, Prof. L. 
awkæ; Vics-Presidents, Dr. F. A. Bannister and 
e. F. Dixey ; Treasurer, Prof. J. H. Taylor; General 
sorelary, Dr. G. F. Claringbull; Foreign Seoretary 
id also Editor of the Journal, Dr. L. J. Spencer. 
With the issue of No. 281 (December 1955) of the 
Tineralogical Magarins, Dr. L. J. Spencer will retire 
-om the editorship, having completed fifty-five years 
. this honorary office, to which he has devoted his 
hole time since he retired in 1985 from his t as 
seper of minerals in the British Museum (Natural 
hstory). The work involved is now so onerous that 
+e Council of the Society has decided to appoint two 
litors, one of the Magasins and one of the Abstracts ; 
ao new editors will be Dr. M. H. Hey and Dr. 
i. F. M. Henry, respectively. The Society has 
scently moved its offices from Burlington House, 
nd ite new address is now 41 Queen's Gate, South 
<ensington, London, S.W.7. 


he Night Sky In December 


Nsw moon occurs on Dec. 14d. 07h. 07m., U.T., 
nd full moon on Deo. 28d. 03h. 44m. The following 
jonjunetions with the Moon take place: Dec. 5d. 
öh., Jupiter 6° N.; Dec. 10d. 18h., Mars 4? N.; 
boo. 12d. 07h., Saturn 4? N.; Deo. 16d. 20h., Venus 
? 8. Mercury, in superior conjunction on December 
,is unfavourably placed for observation during the 
10n&h. Venus seta at 17h. 10m., 17h. 85m. and 18h. 
5m. on December 1, 15 and 31, tively, and is 
isible for some time after sunset ; t owing to ita 
rge southern deolimation it does not attain a great 
[titude. Its stellar magnitude varies from — 8-3 to 
-3-4, the visible portion of its illuminated disk 
ecreasing from 0-923 to 0-870; its enhanced 
rightness is due to ita distance from the Earth 

from 142 to 129 million miles. Mars rises 
bout 4h. 15m. during December; it moves from a 
oaition near x Virgins early in the month to about 
udway between a and y Librae towards the end of 
1e month, ite stellar magnitude varying from 1-9 to 
*8 and ite distance from the Earth between 215 and 
95 million miles. Jupiter rises ab 22h. 85m., 21h. 
Om. and 20h. 40m. on December 1, 15 and 81, 
spectively, and remains fairly close to « Leonis, its 
iotion being westward until December 18, after 
hich it 1s eastward. Ite stellar magnitude varies 
‘om —1-8 to —1-9 owing to its distance from the 
arth decreasing from 478 to 437 millon miles. 
aturn rises at 6h. 30m., 5h. 50m. and 4h. 50m. on 
cember 1, 15 and 31, respectively. Its eastward 
i0tion from near y Librae towards Scorpius can be 


beerved, ite stellar itude varying from 0:7 to 
8; to its southern declination, it will not 
ttain an elevation of 22° during the month in the 


titudo of Greenwich and is not very well placed 
or observation. Ovcultations of stars brighter than 
iagnitude 6 are as follows, observations being made 
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at Greenwich: Dec. 8d. 04h. 02-8m., 5 One. (R); 
Deo. 4d. 02h. 48-7m., a Cnc. (D); Dec. 4d. 03h. 
40-8m., a Cnc. (R); Deo. 7d. 02h. 20-2m., e Loo 
(R); Dec. 26d. 02h. 28-3m., 3 Ari. (D); Deo. 27d. 
03h. 56-3m., 51 Tau. (D); Deo. 27d. 04h. 18-4m., 
58 Tau. (D); Dec. 28d. Olh. 58-0m., ^ Tau. (D); 
Deo. 30d. 06h. 40-7m., f Gem. (E). R and D refer to 
reappearance and disappearance, respectively. The 
Geminid meteors attain a maximum during December 
11-18, the radiant being close to a Geminorum. An 
annular eclipse of the mvisible at Greenwich. 
takes place on -December 14, and will be visible in 
the Sudan, the Indian Ocean, Thailand and part of 
China, the partial phase being visible generally over 
Africa and Asia. 


Announcements 


Dr. Orro Maass, principal research officer in the 
Division of Pure Chemistry of the National Research 
Council of Canada, and formerly Macdonald professor 
of physical chemistry and head of the Department of 
esa d of McGill University, has been elected an 

member of the Chemists’ Olub of New 
Sok Honorary membership 1s restricted to about 
a dozen chemists, and Dr. Maas is the only Canadian 
so honoured. His scientific work has been mainly 
concerned with the chemistry and technology of 
paper. 

Tua National Science Foundation, Washington 25, 
D.O., has appointed Dr. James M. Mitchell as 
associate director of the Foundation and Dr. John 
T. Wilson as assistant director for biological and 
medical sciences. Dr. Mitchell, a past president of 
the American Society for Public Administration, was 
formerly assistant to the director of the Foundation, 
and Dr. Wilson was formerly programme director for 
psychobiology. 

Pror. J. R. WurrHHMAD, associate professor of 
physics in McGill University, has been appointed 
head of the new research laboratories in Montreal of 
the ROA Victor Oo., Lid. Associated with him will 
be Dr. Sydney Wagner, also formerly of McGill 
University, and a number of other physicista, and 
their work will be in the field of pure physics and 
electronics research, not necessarily connected with 
the Oompany’s projecta or developments. Prof. 
Whitehead is British by birth, ee ee of 
the University of Manchester and ridge, and 
during 1989-51 he was on the staff of the Tele- 
communications Research Establishment, working 
on redar. 

Mx. W. F. Gauss, director of the London Museum. 
has been appointed director of the Institute of 
Arahsology and professor of archwology in the 
University of London. Dr. E. O'F. Walsh, senior 
leoturer in the Department of Physiology, the Royal 
Free ital School of Medicine, London, has been 
appoi to the University readerahip im bio- 
chemistry tenable at that School. 

A SYMPOSIUM on the various chemical, biochemical], 
physiological and medical aspects of heparin, organ- 
ized by the Società Lombarda di Scienze Mediche o 
Biologiche, will be held on December 19 in Milan at 
the Museo della Scienza e della Tecnica, 17 Via 
B. Vittore. For non-members of the Società Lom- 
berda a registration fee of 1,000 lire will be charged, 
which will entitle them to a copy of the 
Further information can be obtained from Prof. 
Walter Montorsi, Pad. Monteggia, Via F. Sforza 35, 
Milan. 
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SOUTH-EAST ESSEX TECHNICAL COLLEGE, DAGENHAM 


- EXTENSIONS TO THE SCIENCE DEPARTMENTS 


years that accomm on 
for the Science of the 
South-East Essox College 
at Dagenham was The 


inadequate. 
Oollege was opened in 1936 and at 
that time there was one Science 
which operated mainly 
on the ground floor of the now 
enlarged Science Block. Since that 
vision of laboratories 


equis ao of 


matics, and the number of full-time 

staff has been more than doubled 

to meet the mcoreased demands. The total number of 

students attending the College on a full-time or part- 

time basis is now approximately 8,600. and of these 
ximately 900 are enrolled in the Science 


ingly noticeable immediately Aai the Second World 
War, and early were taken to extensions 
- to the block by which two upper floors would 
have been added, together with extensions outward 
to the east and west. This block would have included 
provision, not only for science and engineering, but 
also for art, architecture and damestic science. The 
scheme was approved hy the Ministry of Education 








Fig. 2 Advanced Optics Laboratory 


in 1950, national economy, approval us witha? 
policy of national economy, sug d ad 
however, the Ministry finally ga ve appl 

present amended scheme. "The effeot of scale 
exclude the extensions outwards to the east and we 


jecta taught and, indeed, in & poe 
tion to point the way to new a 
vances in the future. The researc 


two chemistry laboratories 
two physics research laboratories 
advanced j lecture room 
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jes for general chemistry, physical chemistry, radio 
4 television servicing, advanced radio and applied 
yasti, X-ray and -vacuum work, general 
optics, magnetiam and 


polarimeter, ivac’ high-vacuum 

micro single-crystal gonio- 

ster, Brown electronic potentiometer, Brunsviga 
i special and 

equipment, i t for physica 

p, spectroscopic chemical analysi radio and 


stituto of Chemistry, and Lm eiue of the 

wtitute of Physics. Part-time day evening 

iu Odd thay 

ati cates in i , applied physics 

Wd ignes and Ous and Guile ef on 

stitute courses in telecommunications, radio in- 

a photography, Phy, 

plant operation and metallurgy. 

ve been offered at various times in nuclear physics, 
-vacuum technique, electronic measurements, 
ve technology, advanced mathematics for physi- 


id these include applied physica, chemistry, io 
deben. E “andi protuatien (ehain- 
ring, and electrical i ing. : 


ASSOCIATION OF SCHOOL 
NATURAL HISTORY SOCIETIES 


ANNUAL EXHIBITION, 1955 


HE seventh annual exhibition of the Association 
of Bohool Natural History Societies 


parated areas. For example, Ackworth School sent a 
splay ilmstrating work done in Alderney, Channel 
leld elie Ib book ‘Ne Notun 

came - of the Natural History Society 
"Broeke Memorial School, Ootacamund, India; this 
dntmgs of local avifauna. Living midwife toads and 
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leg (from Provence in France) were exhibited 

by Glyn Grammar School, Ewell, Surrey. . 
There were many oolleotions on show, including 
an extensive comparative display by Biahop’s Stort- 
ford College of tic larve from Bishop’s Stort- 
ford and Watford Mil, and an extensive 
collection of twenty-seven species of moas from the 
Lake District shown by University College School, 


Ham Cranbrook School, the interesta of 
ich lay in the lower vascular plants, showed 
herbarium sheets of local ferns. collection of 


vacuum-desiocation to 


by Lord 

Wandsworth College, Long Sutton. and 
several other entomological exhibita, such as those 
of Felsted School, Herts and Easex High School 
for Girls, Bishop's Stortford College and King’s 
School, Canterbury, showed the i i care 
that is taken by these young naturalists to ensure 
that their specimens are ed in optimum oon- 
dition. The wild tropical silk moths exhibited by 
Tonbridge School were some of the most beautiful 
creatures on display that day. On the whole, there 
were more entomological exhibits this year—a fact 
It is a frequent criticism of the exhibitions that 
there are “too many graphs”; but nevertheless the 
compiling of detailed observations and the plotting of 
transects and are essential to serious 


of the Willow Brook, & tributary of the Ri 
which is to be stocked with trout. In another exhibit 


yard 
the effect of shade upon the com- 
position of the field layer-vegetation. 
To many y and charts are dull, but 
in fairness it must be said that this year there was 


Thus it has been demonstrated this year 
that members oan not merely produce resulta and 
i uce an exhibition. 
the display put on 
Dis- 


covering 
been found by pupils in an area of woodland. 

actual specimens could not be brought, their place 
was taken by photographs, models or painti 50 
that a visual account of the wild-life of the wood 
Ruf penter Another project direoted towards 
education was the film strip being produced 
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by Orange Hill Girls’ Grammar School, Edgware. 
This showed stages in the preparation of diagrams 
for a film strip illustrating the life-history of the 
honey bee. 

The exhibition was supported by three guest 
exhibitors: the Amateur Entomological Society, the 
School Nature Study Union and the Universities 
Federation for Animal Welfare. During the after- 
noon a colour film, “Coral Wonderland”, was shown, 
describing life in and around the Great Barrier Reef 
of Australia. A catalogue of exhibits was available, 
and an enlarged edition of this catalogue, giving an 
account of the exhibition and a complete list of 
members, can be obtamed from the honorary general 
secretary of the Association, O. N. Bishop, Kim- 
bolton House, Kimbolton, Huntingdonshire, price 
10d. post paid. 

The general improvement in quality of presenta- 
tion, together with the mamtenance of good scientiflo 
standards, are pleasing to note. Many of the exhibite 
were again on view m the Department of Zoology, 
University College, Leicester, on November 5, when 
the Association held ite first provincial meeting. It is 
hoped thereby to encourage more Midland schools 
to take an active part in the work of the Association. 

O. N. Brssop 


DISSEMINATION OF SCIENTIFIC 
INFORMATION 


CONFERENOE on the Dissemination of 

Science, organized by Unesco, was held in 
Madrid during October 10-23. Twenty-five delegates, 
representing national associations for the advance- 
ment of science and associations of science writers, 
took part. The United States and most European 
countries were including Belgrum, 
France, Denmark, Spain, Italy, Western Germany, 
Switzerland, Greece, Netherlands, Poland, Sweden, 
Turkey and Great Britain. 

A wide range of problems was discussed on an 
agenda drawn up by the Unesco Secretariat, which 
agenda was severely criticized by many of the 
delegates because it failed to embrace the funda- 
mental difficulties of scientiilc popularization. Never- 
theless, many i i issues were covered, and 
the widely different practices of the various countries 
soon became obvious. 

Many of the delegates commented on the accuracy 
of scientific contributions appearing in the lay 
and on the prevalent tendency of editorial to 
make unauthorized changes in scientific articles. This 

icular problem does not exist to any great extent 
m Great Britain, where almost all papers of repute 
have a professional ecientifle correspondent. The 
postin m France, however, appears to be so unsatis- 
tory that the French Association of Science 
Writers has devised a scheme which enables news- 
paper editors to check information rapidly on the 
telephone. The Association has prepared a chart 
giving the name and telephone number of scientists 
prepared to answer questions on given subjects at 
short notice. The usefulness of such & service is 
great ; but the Oonference was at pains to point out 
that it should be only as a temporary 
measure, and that the true solution lies in the recruit- 
ment by newspapers of adequately qualified scientific 
writers. 
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One of the documents prepared by the Draft» 
Committee under the i ip of Bir Ben Lox 
speiser, a British delegate, streased the importance 
popularizing science and rt general golenti 
know. among certain special sections of t 
community, em i on one band children a 
their parents, and legislators and busmeas men : 
the other. 

The future supply of scientista can undoubted 
be improved by awaking the children’s interest 
science at an early age. Even those who do not ta 
up science will benefit from wider scientiflo kno 
ledge than the present generation. It is importa 
to interest parents also, for in many cases they w 
determine the career on which their children w 
embark. There was considerable discussion on t) 
ways in which this group could be reached. 

Mr. 0. A. Reichen, of Lausanne, produced a numb 
of copies of an excellent illustrated children's mag 
zine, in which scientific matters were given conside 
able prominence. This magazine has the support 
a number of industrial firms. It was consider 
desirable that similar publications should be starte 
elsewhere. The need for more scientific programm 
on radio and television for children was also discusse 

Prof. E. B. Schieldrop, of Norway, spoke on tl 
value of laboratory visita, which had proved pe 
ticularly successful in the University of Oslo. Sir Be 
Lockspeiser strongly this pomt of vie 
and said that the most valuable feature of mu 
visits was that children and parents were able to = 
how scientists worked. 

Mr. Watson Davis, director of ‘Science Sarvice 
an American non-profit-making organization devote 
to the popularization of science, told the Conferens 
about the scientific clubs which have become popul 
among young people in the United States. Fro» 
time to time olubs ire science faira—t 
effect. conversaziones—in which all the exhibits a 
made and demonstrated by the members. The 
science fairs are well supported by local people. 

It was considered that the best approach to tł 
second gronp—those who control government < 
industrial policy—can be made through scientif 
articles written by scientists and science writers an 
published in the special journals read by the memba 
of the group. A notable example of this techniqu 
is the regular publication of articles, on science an 
its application m industry, in the Fénancial Time. 
Such articles could help greatly in educating busines 
executives in the possibilities presented by th 
application of science. 

iderable Interest was also shown in the pape 
p by Mr. M. Philips Price, M.P., on th 
S tdt and Scientific Committee. Th 
informal group, which was started in the 1080'a, no 
has considerable influence both in the House c 
Commons and House of Lords. It acta as a foc 
point where legislators may meet and discuss scientifl 
technical and related economic problems with me 
interested in research. In this way the influentie 
layman may be kept mformed of the part whic 
science can play in public affairs. 

The Oonference agreed that such bodies y: 
most usc a in furthering know o 
science and that they should be established in othe 
countries for legislatore and possibly busines 
executives also. 

A considerable amount of time was spent in some 
what futile discussion of science fiction and “th 
fight against false sciences”. There was also muc) 
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rgument as to whether some form of international 
rganization for co-ordinating the work of national 
#sociations for the advancement of science and the 
ational associations of science writers should be set 
4p. Finally, however, a recommendation was adopted 
o the effect that it was undesirable at the present 
moment to establish an international organization 
sor these purposes, but that Unesco should consider 
the possibility of formmg a consultative committee 
-o further oo-operation between the various national 
ssociations if this should prove necessary. 
Although the Conference produced no definite or 
woaitive conclusions, it was nevertheless valuablo in 
-howing that the problems of popularizing science 
‘ary greatly from country to country, and in bringmg 
seople together with «imilar interests from many 
ountries. T. A. MARGERIBON 
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ROYAL BOTANIC GARDENS, KEW 


REVIEW of all aspects of the work of the 
Royal Botanic Gardens, Kew, during 1954, is 
sresented in the Kew Bulletin, No. 1, 1955. The 
vast year has been one of sustained progress, but 
various problems of accommodation remain acute— 
or example, the Palm House, the Herbarium and 


Abrary—and are close attention. The 
cain activities of the however, are being 
maintained with uni vigour. It is impoasible 


o touch on more than a few of theese in this short 
wticle, but some idea of the nature and volume of 
he problems handled may be indicated by some 
lected references. Thus, the specimens received for 
he Herbarium, excluding those prepared at Kew 
From living material, amounted to 55,994; same 
),166 sheets were received on loan; 5,652 were sent 
wn loan; 16,424 sheets were distributed as dupli- 
yates ; and, in all, some 47,780 sheets were mounted 
excluding algae, lichens, fungi and bryophyta, and 
specimens received already mounted). No fewer than 
1,077 botanista paid visits during 1954, many of these 
zing from overseas, attending the Eighth Inter- 
rational Botanical, Co at Paris. Here, too, 
‘eference may be to the fact that 2,085 
nquiries and plant consignments were dealt with 
luring the year. 

As in previous years, important activities were the 
dentifloation of economic plant products and the 
supplying of information on economic plante: for 
xxample, oinnamon, groundnuta, geenmum, raffa, 
zalea, senna, sansevieria, capers, opium poppy, aloes, 
;&tehouli, pepper, ginger, vanilla and cardamoms. 
[n relation to the present high prices of tea and 
coffee, various inquiries as to the possibility of 
mowing these crops in new areas received con- 

on. 

For many years the Gardens have rendered an 
important Bervioe to scientific agriculture by main- 
taining the Quarantine House, the function of which 
ig to prevent the spread of diseases and pests during 
the transference of economic plants from one part of 
the world to another. Thus, at the present time, 
varieties of cacao from the Imperial College of 
Tropical Agriculture, Trinidad, have occupied most 
of the available space durmg the year, these being 
she most promising of the Imperial College selections 
of Trinidad trees and some Amaronian forasteros 
originally collected on the Upper Amazon. Rooted 
cuttings from these planta have been suitably packed 
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and sent by air to the West African Cacao Ressarch 
Institute, Gold Coast, and to the ta of 
Agriculture in Malaya, Ceylon and Fiji, and, with 
the exception of a consignment sent to Malaya, are 
reported to be growing in their new 
environments. Material of Theobroma and the related 
genus Herrania, collected in Colombia in 1952 and 
sent to Kew via Trinidad, is now on ita way to West 
Africa for the use of plant-breeders there. "Various 
banana and cotton collections, are also under sur- 
veillanoe in the Quarantine House. 

A further service to countries of the British 
Commonwealth consista in ener? plants of 
young planta of 


British Honduras and Malaya for local trials. 

Work of a rather different kind consists of research 
on the systematic anatomy of the Monoootyledons ; 
notes on this important and extensive undertaking 
have appeared from time to time in these columns. 
Arrangements for the publication of this work in 
three volumes, of which the first will deal with the 
Gramineae, have now been made with the Clarendon 
bac Oxford. A large number of routine inquiriee, 

i to miscellaneous botanical materials, in- 
sudes timbers, archæological specimens, and rubbed 
and powdered herbe, have been dealt with in the 
Jodrell Laboratory during the year. Among the more 
unusual samples were nylon bobbins examined on 
behalf of the Board of Oustoms and Excise, twigs of 
alleged apple trees, most of which proved to be plum 
suckers, submitted by the laboratory at New Scotland 
Yard, and unsatisfactory pick handles which were 
found not to have bean made of the timber that had 
been i 

The report also deals in some detail with the pro- 
prem ina Ha Pe mann irina penn o t 
several regional floras, and with o taxonomic 
studies, and the cultural work in the different sections 
of the Gardens is priately reviewed. A com a ae 
hensive list of publications and a staff list co 


this interesting and mportant publication. 


OPINIONS AND SOCIAL PRESSURE 


MAL e eee 
our own? How strong is the urge towards 
social conformity? An American psychologist, 
Solomon E. Asch, has approached these questions by 
means of unusual expermments. These, and his find- 
ings, have been described in the November issue of 
Scientific American, which contains a number of 
other articles of o interest as follows: 
*"Trenchee of the Pacific”, by R. L. Fisher and R. 
Revell; “Synthetic Diamonds", by P. W. Bri 
man; ‘Radiation and Human Mutation", by H. J. 
Muller; '''Empty' Space’, by H. C. van de Hulst ; 
‘What makes Leaves Fall?", by W. P. Jacobs; 
‘Etruscan Metallurgy", by A. N. Modora; ‘Too 
Many Deer", by A. 8. Leopold*. 

Dr. Asch's investigations were guided by certain 
underlying assumptions, which to-day are common 
currency and account for much that is thought and 
said about the operations of propaganda and public 
opinion. The assumptions are that people submit 
uncritically and painlessly to external manipulations 
by suggestion or prestige, and that any given idea or 

* Solentife Amerioen, 193 (November 1955), 2 West 45th Street, 
New York. 60 cents. 
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value can be ‘sold’ or ‘unsold’ without reference to 
ite merits. Asch has described his experimenta as 
follows. 

A group of seven to nine young men, all college 
students, are aasembled in a classroom for a “psycho- 
logical experiment" in visual judgment. The experi- 
menter informs them that will be comparing 
the lengths of lines. He shows two large white cards. 
On one is a single vertical black line—the standard 
length of which is to be matched. On tho other card 
vertical lines of various lengths. The 
subjects are to choose the one that is of the same 
length as the line on the other card. One of the 


actually 
are substantially different, ‘the difference ranging 
from three-quarters of an inch to an inch and three- 


The subjects announce their answers in the order in 
which they have been seated m the room, and an the 
first round every person chooses the same matchmg 
line. Then a second set of cards is exposed ; again 
the group is ungnimous. The members appeer ready 
to endure politely another boring experiment. On 
the third trial there is an unexpected disturbance. 
One n near the end of the group disagrees with 
all others in his selection of the ing line. 
He looks surprised, indeed incredulous, about the 
disagreament. On the following trial he disagrees 
again, while the others remain unanimous in ther 
choice. The dissenter becomes more and more 
worried and hesitant as the disagreement continues 
in succeeding trials ; he may pause before announcing 
his answer and speak in a low voice, or he may amile 
in an embarrassed way. 

What the dissenter does not know is that all the 
other members of the group were instructed by the 
experimenter beforehand to give inoorreot answers in 
unanimity at certain points. The single individual 
who is not a party to this pre-arrangement is the 
eo He is placed in a 
position in which, w he is actually giving the 
correct answers, he finds himself ina 
minority of one, opposed by a unanimous and 
arbitrary majority with respect to a clear and simple 
fact. Upon him are brought to bear two 
forces : the evidence of his senses and the unanimous 
opinion of a group of his Also, he must declare 
his judgments in public, before a majority which has 
also stated ita position publicly. 

The instructed majority occasionally oor- 
rectly in order to reduce the possibility that the 
naive subject will suspect collusion against him. 
There ard eighteen trials in each series, and on twelve 
of these the majority responds erroneously. 

How do people respond to group pressure in this 

situation ? First, there are the statistical results of a 
series in which a total of 128 subjects from three 
institutions of higher learning were placed im the 
minority situation described above. 
- Of the 128 put to the test, a considerable per- 
centage yielded to the majority. Whereas in ordinary 
circumstances individuals matching the lines will 
make mistakes leas than 1 per cent of the time, 
under group pressure the minority subjects swung to 
acceptance of the misleading majority’s wrong judg- 
ments in 36-8 per cent of the selections. 

Individuals differed in response. At one extreme 
about one-quarter of the subjecta were completely 
independent and never agreed with the erroneous 
judgments of the majority. At the other extreme, 
some individuals went with the majority nearly all 
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the time. The performances of individuals in th» 
experiment tend to be highly consistent. Those wh 
strike out on the path of independence do not, as: 
rub soccunib to ie TOA on? cen cece an ariana 
series of trials, while those who choose the path o 
compliance are unable to free themselves as th 
ordeal is prolonged. 2 

The reasons for the startling individual difference 
have not yet been investigated in detail. At thie 
point only some tentative generalizations from talk 
with the subjects, each of whom was interviewed & 
the end of the experiment, can be reported. Amonp 
the independent individuals were many who hel 
fast because of staunch confidence in their ow» 
Judgment. The most significant fact about them wa 
not absence of reeponsivenee* to the majority but + 
capacity to recover from doubt and to ro-establiat 
their equilibrium. 

Many of the individuals suspected that the majority 
were ‘sheep’ following the first responder, or that thi 
majority were victims of an optical illusion; rever 
theless, these icions failed to free them at thr 
moment of decision. More disquieting were the 
reactions of subjects who construed their difference 
from the majority sa a sign of some general defi. 
ciency in themselves, which at all costs they mush 
hide. 

Which aspect of the influence of a majority is more 
important—the sire of the majority or ita unanimity t 
The experiment was modified to examine thi 
question. In one series the size of the opposition war 
varied from one to fifteen persons. Tho resulte 
showed a clear trend. When & subject was oon. 
fronted with only a single individual who contra- 
dicted his answers, he was swayed little: he con- 
tmued to answer independently and correctly im 
nearly all trials. When the opposition was increased 
to two, the preasure became substantial: minority 
subjects now ted the wrong answer 13-6 per 
cent of the time. Under the preesure of a majority 
of three, the subjects’ errors jumped to 31-8 per cant. 
But further increases in the size of the majority 
apparently did not increase the weight of the pressure 
substantially. Olearly the size of the opposition is 
fae CHR Up toe DOE E - 

i bance of the majority’s unanimity had 
striking effect. In this experiment the subject was 
given the support of a truthful i 
another individual who did not know of the pre- 
arranged b among the rest of the group, or 
& person who was instructed to give correct answers 
throughout. 

The presence of a supporting partner depleted the. 
majority of much of its power. Its pressure on 
the dissenting individual was reduced to one-fourth. 
Most interesting were the reactions to the partner. 
Generally the feeling toward him was one of warmth 
and closeness; he was credited with inspiring 
confidence. ` 

Was the partzier’s effect a consequence of his 
dissent, or was it related to his accuracy ? There was 
now introduced into the experimental group & person 
who was instructed to dissent from the majority but 
also to disagree with the subject. 

Again the results are clear. When a moderate 
dissenter is present, the effect of the majority on the 
subject decreases by approximately one-third, - and 
extrames of yielding disap . Moreover, most of 
the errors the subjeots are moderate. To this 
extent the subjects broke away from the majority 
even while bending to it, 
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On the other hand, when the dissenter always chose 
> line that was more flagrantly different from the 
wdard, the resulta were of quite a different kind. 
ve extremist dissenter produced a remarkable freeing 
the subjects ; their errors dropped to only 9 per 
at. Furthermore, All the errors were of the moderate 
riety. It was concluded that dissent per se increased 
lependence and moderated the errors that oocurred, 
d that the direction of dissent exerted consistent 
ects. 


SCIENTIFIC EXPLORATION OF 
THE BELGIAN AFRICAN 
NATIONAL. PARK OF THE 

GARAMBA 


By Dre TRACY PHILIPPS 


[ 57. years before the Seoond World War, King 
Albert of the Belgians founded the Belgian 
rican National Parks and the National Parks 
stitute,in Brussels for their scientific study; his 
entific adviser was Dr. Victor van Straelen, who 
is until 1054 director of the Royal Institute of 
atural Sciences. Dr. van Straelen is president of 
e National Parks Institute, where he oarries out 
th foresight and energy the founder’s purpose, and 
whom the preliminary of the Garamba 
pedition is dedicated by ita members. Nominated 
r the King of the Belgians as British member of 
e Institute, I have for my five-year term taken 
rb in the scientific administration of the Belgian 
rican National Parks; “the continuing British 
embers are the Hon. Sir Evelyn Baring, Lord 
iliam Percy and Lord Willingdon. 
The conservation of natural resources, including 
e recording of their inter-relation, is the more 
atio of the Institute’s two main objectives. In the 
alm: of the natural sciences, the Institute's more 
mamio part is for the improving of natural know- 
lge of how to rqoonstitute Nature's ill-used or 
er-used forces, and how to re-deploy them by 
w methods towards "delivering mankind from 
e bondage of ignorance” of himself and his 
rroundings. rei 
No organization offers betber o ity than the 
agian Afmoan National Parks for uninhibited 
wervation of natural surroundings, of what grows 
ere and of what lives there, inter-related and 
fluenced by the total environment. These reserves 
xe most carefully chosen at the conjunction of 
eat zoological and botanical zones, and of the 
eeting places of three main atmospheric currents. 
i , the Garambe Reserve lies within Emgler's 
idanic province, which extends roughly from the 
megal River to the foot of the Ethiopian plateau. 
he Institute’s aims at establishing & 
jentifio inventory of the fauna and flora of the 
serves of which the Government has confided to it 
6 administration. Thanks to the work already done 
1 this plan, it oan be said that the areas occupied 
r the Institute's four national parks between the 
wt-known part of the African tropics. Only the 
ost careful and systematic exploration enabled these 
suls to be reached, and elements of remarkable 
terest to be placed at the disposal of organized 
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science. Among the publications issued by the 
Brussels Institute durmg the eight years there 
can be counted 1,834 new zoological species. These 
are headed by 561 Coleoptera. From the material 
collected by the Institute's scientific missions, sixty 
new botanical species have also bean described. 

Recently, an important exploration and inventory 
have been made in the National Park of the Garamba, 
which lies along the north-western section of the 
Congo-Nile Divide bordering the Nilotio Sudan. The 
Qaramba is situated on the confines of two great 
bio- io areas, the Guinean and the Sudanic. 
This recent exploration bas been working on & plan 
differing from ite predecessors in the other park 
reserves. The latter were virtually confined to the 
collection of zoological and botanical specimens. The 
Garembe expedition’s set out to determine 
all the characteristics of the biological environment, 
including climate and soil, and then to study the 
distribution of animala and plants in relation to these 
conditions. The insect collection alane of the expedi- 
tion amounts to some 1,500,000 specimens. The 
number is considerable in view of the sum of the 
work entailed in the tion of this fragile and 

ishable material, which cannot be ready for study 

ore 1956. It will have cost five years in mounting, 
in the ecological recording of all the conditions sur- 
rounding each specimen, and in labelling. 

Competent study of collections of this magnitude, 
essential for serious knowledge of flora and of fauna, 
present great difficulties due to sapere ERTE in 
various branches of zoology. Thus, families of 
insects collected in the Albert National Park (between 
the Lakes Kivu and Albert, and inoluding Mount 
Ruwenzori) during the rry iere of 1988-35 have 
not yet been examined for of available specialista. 
Tho size of the collections from the Belgian African 
National Parks often constitutes a big problem for 
the scientist who has to examine them. Thus, an 
American specialist has found himself charged with 
the examination of 170,000 specimens of Chloropidae, 
a little fly of which the larve of some species live in 
grass thatch or as perasites on non-vertebrate 
animals. 

It is difficult as yet to appreciate the full value of 
the resulta of the recent airan of the Garamba 
Reserve. A complete abstract of the observations 
and collections will first be essential to allow of any 
general conclusion. The botanical specimens being 
studied show very numerous species new to the 
Congo, and one family new to science. The zoo- 
logical collections from the Gerambe include 46,776 
vertebrates, of which 2,914 are mammals, 3,122 
birds, 4,641 fish, 34,511 frogs, 1,588 reptiles, and a 
number of albino bate. One bio- ical dis- 
covery has, however, been made. It bas long been 
observed that there is considerable similarity between 
the fish in the basins of the Nile and of the Congo, 
i ing any obvious present physical 
ition has now found, 
border of the Reserve, & marah 
in the north-western section of the 
e; this marsh overflows in the rainy 


on the northern 
situated in a ga 


Atlantio and simultaneously northward imto the 
Mediterranean besin through the Nile. 

Henri de Saeger, who organized and led the 
Garembe exploration, feels that there is good reason 
for ievi that the resulta will be found to 
have brought to science an exceptionally rich con- 
tribution. 
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ORGANIZATION OF DEFENCE 
RESEARCH IN THE UNITED 
STATES 


URING the past three years the expenditure of 
the United States Department of Defense, 
the Atomio Energy Commission and the National 
Advisory Committee for Aeronautics on research 
and development has been at an annual level of 
2,000 million dollars. These activities have recently 
been reviewed by a Sub-Committee of the Committee 
on Business Organization of the Department of 
Defense, and this sub-committee has communicated 
ite findings to the Commission on Organization of 
the Executive Branch of the Government, by which 
the report has been approved for publication*. The 
Sub-Committee was with appraising and 
evaluating such research and development activities 
and determining the degree of overlapping and the 
cost of such activities in the Department of Defense 
and other agencies conducting research related to 
defence. So far as the Atomic En Commission 
is concerned, the Sub-Committee limited ita survey 
to research and development activities relating to 
atomic weapons and nuclear production ; but it 
included those activities of the National Science 
Foundation that relate to, and are co-ordinated with, 
the military research and develo 
The Bub-Committee's report gives a clear picture 
of the organization of defence research and develop- 
ment activities in the United States and of 


and recommendations should be of considerable 
interest in Britain, both to those concerned with 
defenoe research iteelf and to those concerned with 
the effective-use of scientific and technical man-power 
and the balance of the effort in research and develop- 
ment, includmg that between fundamental research 
and applied research: whether for defence or for civil 
purposes 


Prior to 1958, the Research and Development 
Board was the only organization in the United States 
Department of Defense directly concerned with the 
research and development programmes. Operating 
through a large group of committees, panels and sub- 
panels staffed by part-time civilans and officers 
from the three ente, the Board did little 
effectively to co-ordinate and eliminate duplication in 
theee programmes, and in 1953 the Board was dis- 
solved and its functions transferred to the 
of Defense, who was provided with an Assistant 
Secretary (Research and Development). In oon- 
sequence, & reel improvement in effectiveness and 
economy ap to be developing; but the Sub- 
Committee doubts whether the new pattern of iteelf 
will produce the degree of co-ordination and integre- 
tion that is desirable, although the professional 
capacity of the personnel concerned has, in general, 
been i ing and the traditional attitudes of self- 
sufficiency of each of the three Armed Services is 
diminishing. The Sub-Committee emphasizes that 
it is easential that the Assistant Secretary (Research 

* Communal: of the Exeouttve Branch of tho 
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and Development) be trained in science and te 
nology. Besides i experience in reeear 
and development and their admmistration, he shor 
be supported by an adequate staff with m 
experience, and the Bub- i also recommen 
the full development of the and Devel 
ment Policy Council, of which the Assistant Secreta: 
is chairman. It did not consider, however, that t 
creation of a further Assistant Secretaryship (Applic 
tions Engineering) was sound and recommended th» 
if combined operation of the two proved unsat 
factory, as it anticipates, the ctions of the tr 
should be in into the office of one Assista 
Secretary. It also recommended that the Secreta 
of Defense should wisely and fearlessly use ] 
authority to withhold apprepriated funds from ax 
research and development project to promote integi 
tion of the of the three Departmens 
prevent duplication and encourage effectiveness ax 
efficiency in the use of research and developme 
funda. 
Substantially all the basic research of the 

ment of Defense is carried out under contracts 

in tho civil economy. This policy is approved X 
the Sub-Committee, which nevertheleas considers ti 
level of 20 million dollars in 1954 too low and recor 
mends that it be significantly increased. Expenditu 
on basic research in the physical sciences by tJ 
Atomic Energy Commission is regarded as more near 
in balance with the scope of its activities and with tN 
size of ita development programmes. Arrangemen 
for inating these basic research programm 
with that of the National Science Foundation a 
regarded as excellent, and the present organizatic 
of the Department of Defense is considered + 
ad for i ifying duplication in research ar 
development of weapons if used with continui 
alertness and energy. The organization does no 
however, provide adequately for the mitiation : 
radically new approaches to systems of weapons, ar 
the appointment of a standing committee of cutetane 
ing scientists and technologists, reporting direct) 
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could canvass periodically the needs and oppo 
tunities for gcc g to radically new system 
of weapons. the Weapons Systems Evaluatic 
Group of the Joint Chiefs of Staff is potentially « 
Dict sre On Hee QOTSR DUAE OE Te 
value, the Sub-Committee recommends that th 
Group be shifted to contract work with & universit 
or non-profit organization, and that it then be e: 
panded to an adequate size. An administrative revie 
of the operations and contributions of the hundre 
of committees and consultants used by the Depar 
ment of Defense and the military departments 

and those found to be ineffecti 
should be discontinued. Maximum use should t 
made of the National Research Council in establiahin 
such committees. 

Criticiam of the civilian administration of tł 
research and development operations of the thre 
military departments is severe, and the Sub-Con 
mittee recommends the establishment of an office < 
Assistant Secretary for Research and Developmer 
m each of the three military departmenta. Tt 
Assistant Secretary should be trained in science ap 
technology and experienced in the oonduct ap 
administration of research and development an 
should be assisted by a small staff with simile 


qualifloations. 
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on the research and development 
pocrations of the three Armed Services, the Sub-— 
ommittee considere that too large a proportion— 
me 50 per cent in 1954—of the Army’s appropriated 
ands for research and development is expended on 
«tivities within the Army’s own facilities and that 
larger proportion should be shifted to the civil 
conomy. It commends the new organization plan 
seated in December 1954, but emphasizes the need 
or strong staff control and for staffing the organiza- 
don with officers and civilians of the highest technical 
ompetenoe. Of the Navy, it emphasizes the import- 
noe of strong administrative for the new 
unotions of the Office of Na Research in oo- 
rdinating and integrating the research and develop- 
«ent programmes of the Navy, and for providing a 
Maff of size and technical competence, 
though the Navy has gone far to develop such officera. 
"he military organization of the Air Force for research 
nd development appears to be sound, but the Sub- 
'ommittee was concerned at the tation of 
army and Navy research and development pro-. 
rammes; whereas the Army pattern is potentially 
Adequate to minimize the consequent deficiencies, 
hat of the Navy is not. 
Some 39,000 military personnel and 63,000 civilians 
in the 1954 research and development 
ffort of the three military de ts; and while 
all three departments are giving much attention to 
Xreonnel problems and bave excellent training 
sroblemes, in view of the increasing national shortage 
f scientists and engineers, the Sub-Committee 
‘eoommends that each department should make a 
'ealistio examination of ite growing needs for technical 
Xfoers and, if necessary, expand its programmes to 
vrovide for an increased number of officers trained 
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in research and development. Each should algo revise 
its policies for such officers go as to permit adequate 
specialization: the average period af two to three 
years for the technical assignments is too shart. T 
scales should be more nearly competitive wi 
industry, Se eee ie Ed eed 
in the Civil Service should be materially increased. 
Where & choice is possible, however, research and 
development should be carried out at that place in 
the United States where the work can be done most 
efficiently and effectively, and it is suggested that 
some 125-150 million dollars of the programme for 
1954 should have been done in the civil economy. 

Generally, the Sub-Committee commends the 
organization for, and the operations in, the military 
applications of atomic energy, and particularly the 
Atomic Energy Commission’s policy of staff control 
and co-ordination with operation by civilian oon- 
tractors. It is concerned, however, that the Depart- 
ment of Defense’s assignment of “cognizance” to a 
I i © weapons may 
opment gramme 
and the relations with the Atomic Energy Commission. 
Unqualified approval is given to the work of the 
National Advisory Committee for Aeronautics; but 
it is emphasized that the ity of the work in ita 

may suffer if -levels for professional 

positions there are not made more nearly competitive 
with industry. The Sub-Committee antici that 
adoption of its recommendations could bring in the 
next five years a 25 per cent increase in the effective- 
nees and efficiency of the present effort in research 
and development; but it also suggests that in the 
present rapidly developing technical situation serious 
consideration should be given to the adequacy of 
the present level of expenditure. 


THERMAL REACTION BETWEEN HYDROGEN AND NITROGEN 
DIOXIDE 


s; By Dr. P. G. ASHMORE and B. P. LEVITT 
Department of Physical Chemistry, University of Cambridge 


HERE hag been little publiahed work on the 

reaction between hydrogen and nitrogen dioxide, 
dthough there have been many studies of the effect 
of nitrogen dioxide on the reaction between hydrogen 
ud oxygeni. Ashmore has reported? sensitized 
gnibions of mixtures of nitrogen dioxide and hydro- 
sen, and Pollard and Holbrook have kindly informed 
ws of work in Bristol which shows that the two gases 
gnite at temperatures above 500° O., and that the 
xoduots of ignition and of the slow reaction are 
uitric oxide and water. The present communication 
rutlines resulta, to be published fully later, of 
+ photometric study of the reaction at about 
t00° O. 
Parallel light of wave-length 4450—5000 A., which 
s below the photochemical threshold? for nitrogen 
lioxide, passed. through a plane-ended, cylindrical, 
Pyrex’ reaction veesel (20 om. long, 4 om. diameter) 
nd fell on a 931-4 photomultiplier tube ; the output, 
vhen amplified as suggested by Sweeti, was pro- 
ortional to the logarithm of the light abeorbed and 
nce to the molecular concentration of nitrogen 
üoxide. The photometer was calibrated accurately 


at 102° O. against nitrogen dioxide in the reaction 
vessel. The linearity and absolute response at 400° 
C. were shown to be satisfactory by immediate com- 
parison with admitted quantities and algo by oom- 
parison of kinetic and rium studies for the 
reaction ZNO, = 2NO + O, with published data’. 
The &beenoe of any photochemical effect on the 
hydrogen — nitrogen dioxide reaction was confirmed 
by duplicate runs with a neutral density filter (of 
i per cent transmission) first between the light 
source and the reaction vesel, and then between the 
latter and the photomultiplier. 

Fig. 1 shows typical plota of the concentration of 
nitrogen dioxide against time for a wide range of 
hydrogen with 10 mm. of nitrogen dioxide 
present initially, at 411° C. The rate of disappearance 
of nitrogen dioxide is more rapid the more hydrogen 
is present. It is also initially more rapid the more 
nitrogen dioxide is present. 

Nitric oxide has & strong inhibiting effect, as shown 
in Fig. 2; im these experiments, mixtures of nitrogen 
dioxide and hydrogen were run into nitric oxide 
already in the reaction vessel. The affect cannot be 
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Nitrogen dioxide (mm. of meroury) 





800 400 
Tineo (seo.) 


Fig. 1. Decay of concentration of Ae dorida: with. ime. 
TOn. Gf RR miM Indies tod pressirės of hydrogen, at 


due to the termolecular reaction between nitric oxide 
and oxygen, for calculations based on 

date’ and observed rates for the bimolecular decom- 
pomtion show that several tens of millimetres of 
oxygen would have to be present, whereas the 
amount there is negligible. 

The effect of several tens of millimetres of oxygen 
appears to be negligible initially, but reduces the rate 
late in the reaction. The effect of water vapour is 
also alight except near the end of the reaction, when 
it appears to accelerate the rate of disappearance of 
the nitrogen dioxide. 


Nitrogen dioxide (mm. of mercury) 


100 
Time (sec.) 


Tig. 2. Inhibiting effect of nitric axide. 5 mm. of 
mm. of Hydrogen end eo ee 
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Reolprocal of initial rate (mm.~? seo.) 
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0 10 20 50 40 5 
Nitrite oxide (mm. of mercury) 
Fig. 8. Plots of the Initial rate of the tnhibited reaction 


concentration of nt&!o oxide added. AD runs have 
1 Tr cfnirogeni diario and the nd loa od niponire of 


There is no detectable preasure change (< 0-1 mm.’ 
in the reactions with high ratios of hydrogen t 
nitrogen dioxide, even when retarded by added nitric 
oxide. With 10mm. of nitrogen dioxide and 40 mm. oj 
hydrogen, & preesure increase of 0-2 mm. took place 
rapidly ; this is almost certainly dye to the bimolecular 
decomposition of nitrogen dioxide takmg place while 
ite concentration is high. The absence of appreciable 
pressure &greos with the stoichiometric 
tion, H, + NO, = H,O + NO. An exact analysis on 
the products has been unsuccessful due to the diff. 
culties of determining small quantities oï 
water vapour; but attempts have shown the bulk, 
at least, of the products to be nitric oxide and water, 
as found by Pollard and Holbrook. Calculations for 
the reaction 3NO, + H,O = 2HNO, + NO show 
that the equilibrium concentration of nitrio acid ir 
negligible under all reaction conditions‘. 

The plota of the logarithm of nitrogen dioxide 
concentration against time are reasonably linear for 
the first half-minute with high hydrogen to nitrogen 
dioxide ratios; the initial rate of disappearance 
of nitrogen dioxide could thus be 
and the calculated initial rate of the bimolecular 
decompomtion of nitrogen dioxide subtracted 
to give the initial rate of the reaction under 
study. 

Fig. 3 shows plots of reciprocal initial rates against 
nitric oxide added ; these are straight lines of repro- 
ducible slope, and rather less reproducible intercept, 
for each ratio of hydrogen to nitrogen dioxide, sug- 
gesting the relation: 
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from the slopes of Fig. 8, and also from plots of 
dtiel rates against hydrogen with no nitric oxide 
lded, suggest an order for the initial rate, with 
pect to hydrogen, between 1 and 1:5. The order 
T hydrogen in A is at least unity, but it is hard to 
acide how the remainder is apportioned between 4 
nd B. This may be cleared up when the photo- 
eter output ds ‘conplifisd and fed io a “high speed 
»»rder instead of the resent short-period galvano- 
(eter. 


iv 
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Large pressures (about half an atmosphere) of 
oxygen reduce the initial rate by about 50 per cent, 
of which calculations show an appreciable part to be 
= 2NO,. However, 


Society for & grant towards 
the cost of the photometer, and Dr. B. A. Thrush for 


em advice on e Mix eges [July 12 
Tiene re ii B., pi 175, 
Bes 11086) at for fer othar n Ocist, B. H., erix, 
. Phys., 7, T19 (1930 


R P. G., Essearch, 7, E35 (1964). 

"Norrish, B. G. W., J. Chem. Soo., 1158 (1919). 

‘Sweet, K. H., Maectromios, 106 (Nov. 1946). 

! (Hauque, W. F., and Kemp, J. D., J. Chem. Phye., 4, 40 (1088). 
ea. ee ae ome. Chem. Soo., H, 48 


EFFECTS OF HYPOTHERMIA ON BEHAVIOUR 


By R. K. ANDJUS*, F. KNOPFELMACHER}, Pror. R. W. RUSSELL and AUDREY U. SMITH 


National Institute for Medical Research, Mill Hill, London, and Department of Psychology, 
University College, London 


recently it was generally believed that 
+15° O. was the lowest level of deep body 
emperature compatible with the survival of non- 
ibernating, homoiothermic animals. However, in 
951 Andjus! reported the reanimation of adult rata 
fter ooo to much lower body tem 
uring which pA respiratory cardiac 
rrest had occurred. Since then, improvements in 
ea fer nd Aene rate Poblet iod fo exu 
ypothermia have been described, and it is now 
ossible to maintain body temperature below +15° C. 
or as as 70 min. with an expectancy of complete 
eoovery In & very high per cent of the cases**. 
Previous studies have been concerned 


eneral observations. regarding the behaviour of the 
rhich showed impaired 


4+ approximately +15° C. ar at 0° to -- 1* C. Animals 
xposed to the severe treatment recovered reflexes 
nd posture within two hours of re-warming, and 
fterwards showed apparently normal activity. 
\lthonugh there was some reduction in food- and 
r&ber-intake during the first 24 hr. after reanimation, 
here was a return to the normal level or above 
tween the second and fifth days. Within two or 
hree days it was difficult, if not impossible, to dis- 
inguish between the behaviour of control and 
er ies Ole ee Pee 
colony. Observations of breeding perform- 
wor zu n pare eere teat 
ertility ; but the majority of animals had progeny 


hat the very drastio treatment to which the animals 
ad been subjected was not reflected in any serious, 
ermanent impairment of their normal behaviour 
vetterns. 


of Bolenee, Universi 


* Faculty of Belgrade. 
t Department of Paychology, reed of Melbourne, 


l habit, 


This is a pre preliminary report of research designed 
to study, by means of certam standardized procedures 
of comparative psychology, the effects on two 
esl a of behavi and memory—of 

uoing the deep body temperature of nan-hibernat- 
ing, homoiothermio animals. Fifty-six hooded rate 
from the animal colony at the National Institute for 
Medical Research were used as subjecta in two 
bi sale In the first, two of rata were 
jected to identical treatments except that the deep 


body temperature of one ahs Sigs lowered to 
between +1° and 0° O. before groups began 
paria Miei ese ae s osculis The second 
i sd pori 
animals : a cunt and? fe erri groups, 
the deep body temperature of animals in one of 
latter being reduced to between +13-4° and -+ 18°5°C 
and that of the other to between +1° and 0° C. 
Except for the ‘hypothermia’ phase of the design, 
all groups in this second experiment received identical 
eee es order: training on 4 
UM e D Me e 
training on a serial problem-solving task. 
Deep body cooling was done in two stages. The 


first involved the animals by anoxia and 
hypercapnia as well da ioi. byposhorln until Hey 
became flaccid and io with colonic tem: 


tures at or below +20° C. Animals to 
tem: as low as +18-4° C. re-warmed spon- 
when left at ambient temperatures of 
+20° C. Other animals were subjected to a second 
in the cooling procedure, Se ee 

cs trea were lowered to between 0° and 
+1° 0 y use of the technique of Andjus and 
Lovelock, these animals were resuscitated com- 
letely even after 60-70 mm. at body temperatures 
below +15° O., and after 40-60 min. without 
detectable heart-beat, circulation or respiration. The 
results of research by other investigators'-* gs ls 

that cerebral electrical activity may have 

arrested for as long as 1j-2 hr. Despite this extreme 
cooling, there is no evidence’ of the neurological 
damage to the brain described by other investigators’. 
The results may be summarized as follows. Animals 
whose body temperature had been lowered to 


1016 : 


+ 1°-0°C. ahowed a significant impairment m 
problem-solving performance when compared with 
control animals. On the other hand, no significant 
differences were found between the performances of 
oo ug eis end those cooled to +418-4° 
-5° €. with such physiological processes as 
heart-beat and respiration, a bode temperature of 
Ppprozinately +15° C. appeared as a ‘crucial point’ 
below which performance on later learning tasks 
was impaired. Our results suggest that this may 
have been & temporary effect, since the degree of 
impairment decreased as the interval between body 
cooling and testing increased. 
Although our roeults show a consistent trend 
towards poorer retention following hypothermia, the 
among i tal and control groups 
were very small, and m no instance were they statis- 
tically significant. These resulta support evidence 
reported by Ransmeier* that severe hypothermia, 
not folowing immediately after practice of a habit, 
has little or no effect on measures of memory. This 
similarity of resulta is interesting, particularly since 
Ransmeier’s evidence was based upon tthe behaviour 
of hibernating mammals followmg induced hypo- 
thermia. Physiological effects of hypothermia at the 
levels employed are differant in such animals from 
those shown by the rat and other nan-hibernating 
mammale—heaert-beat, circulation arid respiration 
being arrested in the latter but not in the former. 
The fact that suppression of these physiological 
cesses and of electrical signs of brain activity 
uring hypothermia appears to have little or no 
effect on memory is difficult to explain in terms of a 
‘dynamic’ physiological model!*, in which long-term 
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memory is dependent upon the continuous norm 
activity of the central nervous system. 

Speed of locomotion and amount of food intal 
were observed in both experiments, and no significa: 
differences were found among the various groups » 
animals dumng the periods in which the behavior 
measures were bemg taken. This suggests that tl 
resulta rted above cannot be accounted for : 
terms of drien in locomotion or 1n caloric intal 
resulting from the different experimental treatment 
to which the various groups were subjected. 

Within the limite of our experimental prooedur 
wo have failed to find evidence that arrest of vite 
metabolio processes as a result of extreme hyp 
thermia produces any very serious permanent effect 
on an animal’s behaviour ono$ it has been successfull 
reanimated. This conclusion is, of course, limite 
to the types of behaviour we have studied, althoug 
it conforms with our previous observations mao 
during the course of research on physiological chang: 
accompanying the lowering of deep body temperatur 
Before final generalirations are made, it would sea 
desirable to asseas the ible affects of hypotherm» 
on other types of viour and other species : 
subjects. [July 22 
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CHEMISTRY AND INHERITANCE OF FLOWER COLOUR 
IN THE DAHLIA 


By Das. E. C. BATE-SMITH, T. SWAIN and C. G. NORDSTROM 


Low Temperature Station for Research In Blochemist 
Department of Scientific an 


S a result of the work of Lawrenoe, Boott-Mon- 
crieff, Price and ourselveg!-*, ib is known that 

the following classes of pigments are concerned in the 
variations of colour in the garden dahlia (D. variabilis) : 


Magenta, purple, orimson and scarlet shades: 
anthocyanins. 

Yellow shades: chalkones, and aurones® (benryl- 
eee) 

vory' shades (that is, white petals oe 

yellow when fumed with ammonia); flavones an 
flavanones. 

Intermediate shades are produced by combmations 
of these basic pigments. 


Lawrence! distinguished the following four basic 
genes as responsible, singly or in oombination, for 
all the colour variations in the species: A, light 
anthocyanin pigmentation; B, heavy anthocyanin 
pigmentation; Y, yellow pigmentation; J, ivory 
Pigmentation. He interpreted the bottom recessive 
condition a b y $ as that present in ‘white’ flowers, 
that is, those not becommg yellow when fumed with 
ammonia. Lawrence and Scott-Moncrieff mention, 
however, that the petals of some at least of thease white 


and Biophysics, University of Cambridge and 
Industrial Research 


genotypes give a pale straw or maire colour whens 
treated, the substance le giving a grea 
reaction with ferric chloride and being ''probabl, 
tannin”. 

It has been of especial interest to us to ascertai 
the identity of the substances present in the petals o 
‘white’ varieties, since it seamed that this informatio 
would be cesantial to the understandmg of th 
mechanism of variation of flower colour in th 
species. 

D. variabilis is an allo-octoploid species. Fact 
of the genes for flower colour may be present in an: 
number from one in the ‘simplex’ to four in th 
‘quadriplex’. The ea A, B and Y are expresses 
in the simplex and higher condition, but the gene . 
must be at least duplex for it to have an effect 
Without deliberate selection, therefore, recessiv 
white genotypes appear exceedingly rarely, bu 
‘whites’ can usually be found in a fair-sized plantm 
of mixed coloured seedlings. A fron 
one such ‘white’, DJ/18, was illustrated in the firs 
of our publieations* ; but this plant failed to surviv 
and the present work was carried out with a chanc 
seedling of the dwarf Ooltness strain, here name 
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Mare White’. This plant also failed to survive rte 
cond winter, alth divided and the portions kept 
several different storage places. It seems that 
ene recessive genotypes, as might be expected, are 
nsiderably lacking in vigour. However, in ite 
cond season, three two-way crosses were made 
toween ‘Clare White’ and other single-flowered 
wieties, and altogether 122 seedlings were raised 
ym the six families. Two of the other parents were 
bright red and a yellow Coltness variety, and the 
ird a patterned variety, with a purplish eye, shading 
rough red-mauve to blue-mauve at the tip. This 
lend’ variety had itself been raised by crossing the 
aia dee varieties ‘Chancellor’ (crimson-brown 
ith a deep purple- -brown eye pattern) and ‘Mrs. 
‘liam Clark’ (blend, shading from gold at the base 
rough salmon to red-mauve at the tip) The 
metic constitution of these parents was not known, 
ad could only be inferred from the distribution of 
«our forms in the progeny. The numbers of these 
ere, of course, not sufficient for accurate genetic 
tation of the data. 
Of the 122 seedlings, twenty-three were pheno- 
ically white. Fourteen gave an overall yellow 
doas when fumed with ammonia, two a patterned 
allow (shaded from base to tip) and seven no yellow 
at on longer treatment became maire-ooloured and 
ien deep chestnut-brown. Moreover, eight also 
at of the first fourtean became a deep chestnut- 
rown when kept for several minutes in ammonia. 
s was therefore evident that the situation was more 
smplicated than a simple division into ‘white’ and 
vory’ genotypes; there a to be an inter- 
iediate group which might described as 'ivory- 
hite’. The petal p ts of each of the seedlings 
ere therefore snarls prs paper chromatography. 


Identification of the Phenolic Constituents 


All the substances with which the present discus- 
on is concerned occur in the tissues of the plant 
smbimed as glycosides or (in the case of caffeic 
ad other substituted cinnamic acids) as esters. It is 
egessary to consider here, however, only the nature 
f the phenolic residues obtained by hydrolysing 
10 tissue with 2 N &queous hydrochloric acid at 100° 
nd extracting with a small volume of amy! alcohol 
f. Bate.Smith!*) The petal tube and lower part 
f the petal were nob included in the examination, 
ms in normal flowers these invariably contain 
igment. The chromatographic solvent 
ls was water/glacial acetic acid/concentrated 
LE acid in the proportions (vol) 10: 80 : 3 
Forestal solvent), in which the anthocyanidins do 
ob fade and the different constituents are well 
yparated ; delphinidin and idin, for example, 
ave Rp values 0:30 and 0-68. With a knowledge 
à the constituents to be expected, chromatograms 
inspection in visible and ultra-violet 
ah, B Bae MEQUE th eee, The 
lentity of individual constituents was proved, as 
coasion required, by $^ situ ultra-violet spectro- 
hotometry on the paper! or by elution of strip 
hromatograms run on Whatman No. 3 paper’. Syn- 
hetic specimens of all the substances identifled have 
een available for comparison. 
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Phenolic Constituents of ‘White’ Genotypes 


The main constituent, and that responsible in 
m degree for the chestnut-brown reaction of the 
etals when fumed with ammonie, proved to be 


NATURE : 


1017 


eriodictyol, in some instances accompanied by 
naringenin in leaser amounts. The ‘ivory-white’ 
genotypes were found to contain, in addition to these 

vanoneg, the flavonols quercetin and (in lesser 
amount) kzmpferol It is to these constituents and 
not to luteolin and apigenin that the ‘ivory’ reaction 
in these forms is most often due.  Luteolin and 
apigenin were occasionally present as well as flavonols 
and flavanones. The presence of quercetin and 
kæmpferol was, for reasons discussed later, completely 
unexpected. Once having been detected in the 'ivory- 
whites’, in which they were present in considerable 
amounts, smaller amounts could be recognized on the 
chromatograms of ‘white’ varieties, and it became 
clear that the ‘white’ and ‘ivory-white’ forms differed 
only in the relative amounts of flavanone and 
flavonol that they contained. The flavonols also 
appeared sporadically among the coloured—especially 
the paler-coloured and the colour-patterned—progeny 
of these crosses. They were not, however, present 
in any of a number of larger-flowered, commercial 
varieties examined. 


Influence of Parentage on the Occurrence of 
Flavonols In the Petals 


The common parent, ‘Clare White’, was a true 
‘white’ genotype in Lawrence’s sense and contained 
only a trace of flavonols. The families from the red 
and yellow parente, respectively, contained the same 
relative numbers of ‘whites’ and 'ivory-whites'. The 
‘blend’ crosses produced only one white phenotype, a 
‘white’, contaming a moderate amount of flavonol. 
The genetic equipment permitting the appearance of 
flavonols in the offspring resulting from crossing with 
‘Clare White’ would seem, therefore, to be shared by 
all three of the non-white parents. What all four 
parents had in common, distinguishing them from the 
commercial varieties examined, was their derivation 
from the Coltness strain; but it cannot be deduced 
from this that ib was in iteelf responsible for the 
presence of flavonols in the petala. Perhaps because 
of their rarity (and perhaps also their lack of vigour) 
no ‘whites’ or ‘tvory-whites’ other than DJ/18 of 
non-dwarf habit have so far been encountered. 


Significance of the Presence of Flavonols In ‘White’ 


Genotypes 

There is no reason for disagreeing with Lawrence 
and Boott-Monorieff's interpretation of the ‘white’ 
condition in flowers of D. variabilis as recessive to 
coloured (including therewith 'ivory') It is reason- 
able to suppose (cf. Boale!*) that, of two allelic genea, 
that one will be dominant which effects the more 
elaborate of the two processes expressed, and of all 
the flavonoid compounds found in Dahlia, the 
flavonols, being the ‘most completely oxidized, 
should be those requiring the most elaboration in the 
process of synthesis. Yet it ig in a bottom recessive 
situation that they appear, together with the more 
expected (because most reduced) flavanones. A 
certain amount of further information has been 
obtained by way of a study of the flavonoid com- 
pounds in the leaves of a number of genotypes and 
varisties. 


Phenolic Constituents of the Leaves of Dahlia 
Varletles 


Flavonols, leuco-anthocyanins, and complex sub- 
stances yielding caffeic, »-poumario, ferulic and 
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sinapic acids! are the commonest phenolic constitu- 
enta of leaves. Of these phenolio constituents, the 
Compositae do not oontain leuco-anthooy&nina 
(Cosmos bipinnatus possibly excepted) ; but the others 
are commonly present, and D. variabilis is not exco 
tional in this respect. It was found that, irrespective 
of the colour of the flowers, the leaves of all 
genotypes contained quercetin, butein, caffeio and 
ferulio acids, and probably kempferol. Of many 
hundreds of species of planta, i ding those of a 
number of closely related Compositae, the leaves of 
Dahlia only have been found to contain butein. 
Kæmpfərol, in Forestal solvent, is overlam by the 
-more I ins coloured butein, and when the latter is 
present cannot be detected by imspection. Its 
presence in a ical leaf was confirmed, however, as 
were also the identities of quercetin and butein, by 
elution from a strip chromatogram as described 
above. 

The situation in the leaf, therefore, as compared 
with that in the petal, is that the former 
phenolic constituenta—caffeio and ferulio acaids— 
not present (or not conspicuously present) in the 
latter; it contains quercetin, found in the petals of 
rare recessive forms only ; and it contains a constitu- 
ent, butein, present in the petal only when a particular 
gene is present in dominant condition. 


Theory of Factorlal Balance tn Dahlia 


Lawrence and Scott-Monorieff obeerved the follow- 
ing 
B alone, either cyanin or pelargonm is produced ; 
Y im presence of A or B may suppress the formation of 
cyanm; I in presence of A or B may suppres the 
formation of pe nin; & gene H is preeent the 
inheritanoe of whi like that of 4, B, Y and I, is 
polysomio; H cumulatively inhibits the expression 
of Y. There may also be a gene inhibiting the 
expression of I. 

As a working hypothesis, rt may be assumed that 
dominant allelic genes acting in the petals modify a 
situation present generally throughout the soma. 
If this is go, the action of Y should be solely that of 

ing or modifying the action of genes A, B 
aed I allwiig basm Eder td anoei id We T 
geliotype. The actions of A, B, and J in the petal will 
presumably be mainly exerted upon processes which, 
in the leaf, lead to the formation of flavonols and 
chlorogenic acid (the form in which caffeio acid is 
usually present in the plant tissues). 

At this point it is necessary to consider the 
differences in structure between the various sub- 
stances produced by the action of the postulated 

es. 

P The most significant difference between the 
yellow pigments and all the others us tho absence 
of a substituent hydroxyl group from the posi- 
tion corresponding to 5 in the flavonoid skeleton : 


8 [6] 0. , 
; 1 T8 
6 5» 
4 
h 


Both the aurone, TE and the chalkones, 
butem and 2’,4,4’-trihydroxyohalkone, lack this 
substituent, and it must be through active inhibition 
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of the oxidation of this carbon atom that the epista 
of Y is expressed. 

The specific actions of 4, B and I are concern: 
only with oxidations at positions 2, 3, 4 and 3’, ain 
all the substances affected by them are oxidized : 
positions 6, 7 and 4’. The following equivaleno 
should be noted: (1) &urones and anthooyanidb 
are at the same level of oxidation as the correspondi 
flavones, the equivalent of one oxygen lower the 
flavonols ; (2) chalkones are at the same level. 


oxidation as the seg once flavanones, ti 
equivalent of one oxygen lower than (1). 

The action of the individual ‘genes is seldo 
absolute. We have observed that there is wic 
variation between apparently identical phenotyp 
in the relative amounts of their constituent pigment 
and while this might be capable of quantitati 
explanation in terms of the polysomic action of tl 
five postulated genes, A, B, Y, I and H, it seen 
more likely that the ultimate result is achieved b. 
competitive action in which physiological (edaphk 
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factors oan play & considerable (of. the muc 
lower intensity of anthocyanin pigmentation in lat 
autumn). Ib seems worth whi howeve 


that the balance can be shifted between 4’ and 3’,4 
hydroxy substituted molecules (cyanidi largon 
din, eriodictyol-naringenin) and between those mor 
or lees oxidized at position 3 (sulphuretin-buteir 
luteolin-ericdictyol) both dependently and inde 
pendently. It is worthy of consideration whethe 
these particular oxidations may be carried out b, 
I enzymes, the ability of which to act >» 
t upon & precise pattern of glyooeidatio 
of the molecules made available as a result of th 
presence of i dominant alleles. A hint o 
the likelih of this being the case is i b, 
the report of the presence in Cosmos sul. of a» 
enzyme capeble of epee Boa to aurone! 
by the ability of phenoloxi to act on phenol 
substrates gly y substituted in certain pos 
tions, but not on the same substrates substituted i> 
other positions®; and by the decolorisation by 
normal green beech leaves of anthocyanins presen 
in extracta of leaves of the oo beech!*, : 
We gratefully acknowledge assistance given by 
Sir Ronald Fisher and tho staff of the Department o 
Genetica, University of Cambridge, in raising anc 
growing planta ; by Mr. W. J. O. Lawrence and Dr. D 
Lewis, of the John Innes Horticultural Institution 
for helpful discussion; and by the British Counci 
and the Agricultural Research Council in providing 
financial support to one of us (C. G. N.). The work 
described in this paper was carried out as part of the 
programme of the Food Investigation Organization 
of the Department of Scientific and Industria} 
Research. 
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No notios is taken of anonymous communications. 


Anode and Cathode Arcs 


Anos which are in genéral less than one micron in 
iagth oocur at the opening and closing of low-voltage 
witches. These arca are initiated and maintained 
y fleld emission currenta. They are of two quite 
stinct kinds which are most readily distinguished 
g the marks which they leave on polished surfaces. 
One type, which we call an anode aro, produces a 
coular prt on the anode and a general roughening 
(the opposed cathode. Photomicrographs of single 
iode-type arca were published! before the second 
pe of aro was discovered. In Fig. 1 is shown the 
ufaoe of a cathode after the occurrence of a single 
© of the second type, which we call a cathode aro. 
he corresponding anode often shows no mark 
hatsoever. 

A feature of the cathode arc is the way in which 
accentuates scratch lines on an imperfectly polished 
irface. At high ification in an electron micro- 
xpe (Fig. 2), each line on the cathode is found to 
e made up of 4 number of single pita, each 
19 result of the explosion of an original roughness 
y field emission current of very high density flowing 
irough it. Each pit overlaps one of ite neighbours, 





2 
current of 4 amp. for 0 45 asec. 
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Table 1. OHARACTERISTIOS OF ANODE AND CATHODE ÁROS 
(polished palladium electrodes) 


' Bteiking potential » 400 V. | Never 
po » 
Striking potentia] « 800 V. pum ales LER 


4 Aro voltage 
5. Striking feld 


6. Metal transfer by radio- 
active tracers 





indicating that an arc was moving intermittently 
along the original scratch. p> 
Some of the characteristios of the two types of 
arcs are summarized in Table 1. For palladium 
electrodes, both cathode and anode arcs occur at 
striking potentials of 800 V. and lower, with anode 
arcs favoured by clean surfaces and cathode arcs 
favoured by dirty surfaces. At 400 V. and higher, 
only cathode aros occur. The difference in metal 
transfer given on line 6 of Table 1 is of importance in 
ing the direction and size of the erosion 
of electrical contacts. It would appear that the con- 
fusion associated with erosion measurements in the 
past is resolved when we identify the type of aro 
responsible for the erosion. 
Experimental details, together with a theory of the 
mechanisms of the two types of arcs, will appear in 
a forthcoming paper. 


L. H. GEIMER 
W. 8. BoYLE 
Bell Telephone Laboratories, Inc., 
Murray Hill, 
New Jersey, 
Aug. 29 
1 Germer, L, H., and Haworth, (1948) ; 
y rk D EE 


Neutron Yields from Americlum—Beryilium 
Alloys 


Tua neutron yields from two americium — beryllium 
alloys have been measured. The alloys were prepared 
by the reduction of americium  trifluorido with 


powdered beryllium metal in vacuum, according to 
the reaction : 


2M1AmF, + zBe + 24m.(a — 3)Be + 3BeF, 


The berylium fluoride readily distilled, ving a 
fluoride-free alloy. 

The a-radioactive purity of thgémerioium was 
> 99-09 per cent. The total inactive impurities were 
< 0-5 per cent. Americium trifluoride was prepared 

flucrinating americium dioxide with & mixture of 
dry hydrogen fluoride and hydrogen at 650°C. in 
platinum. The americium trifluoride was mixed with 
Pe Lu MUS por See ee and heated 

beryllium oxide crucible at & preesure of 
fs UA DES. The chemical reaction was 
followed by observing neutrons from the nuclear 
reaction *Be(a,n)!90 ee a boron trifluoride counter 
connected to & Marooni scaler 

The resulta of one beryllium reduction of americium 
trifluoride are illustrated in Fig. 1. A mixture of 
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25:9 mgm. of americium as the tri- 
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Table 1. NEUTRON YINLDÓ FROM TWO AXEEICIUM-BERYLLIUM ALLOYS 





fluoride and 279-8 mgm. of beryll- 
ium was weighed into a beryll- 
ium oxide crucible. When this 





loose-packed mixture was in poesi- 
tion in the cold furnace, the neu- 
tron counting-rate was 38,250 
counts/min. The rate of neutron- 
emiasion remained unchanged at 
675°. When the furnace tempera- 
ture was raised to 900° the count- 
ing-rate increased slowly, indicating that the ameri- 
oium — beryllium alloy was forming. At 1,125° the 
alloy formation was rapid. After eight minutes a can- 
stant counting-rate indicated that the chemical reduc- 
tion was lete. On raising the furnace temperature 
to 1,875°, the alloy was molten, the neutron 
count inareased tly to 9,100 counts/min. and 
remained at this when the alloy was cooled to 
room temperature. The resulting ahiny ingot weighed 
275-0 mgm. A comparison of ita y-activity with that 
of the reduction indicated that 5 + 1 
cent of the initial of americium had di 
during the heating period to oolder parte of the 
furnace. The estimated americium content of the 
ingot from these measurements was 24-0 + 0-5 mgm. 
‘Later, the ingot was dissolved in dilute hydrochloric 
acid. The total americium a-activity in the solution 
was 2:97 + 0:05 x 10° disintegrations/se0., as de- 
termined by a-oounting aliquots from three independ- 
ent dilutions. The calculated beryllium — americium 
atom ratio in the alloy, using Harvey’s value! of 470 
yr. for the half-life of americtum-241, was £63: 1. 

A second alloy was prepared at 1,125°, with a 
beryllium —americtum atom ratio of 14:1. The 
product was sintered and crystalline. An X-ray 
powder diffraction pattern of this alloy served to 
identify AmBe,,, an intermetallic compound iso- 
with UBe,,* and NpBe,,*. AmBe,,, 
beryllium-rich, is face-centred cubio with a, = 
10-283 + 0-002 A. and space group 0}-Fm3o, Since 
the ratio of y-intensities of source 1 to source 3 was 
1:09 + 0-01, the americium a-aotivity in source 2 
was estimated at 8-24 + 0-07 x 10° disintegrations/ 
sec. 

The neutron yields from the two alloys were 
determined by direct comparison against standard 


6,000 
4,000 


2,000 


Measurements of the neutron emisnon-rate during the 
T aria of an americium trifinoride — beryllium mixture to a 
sintered, and cventaally molten, amerjxum —berylium alloy 











Bureau of Standards Ra-y-Be source by activatic 
of a rhanganese sulphate solution (Hanna, G. C 
and Runnalls, O. J. O., unpublished). 
The neutron yields are indicated m Table 1. 
An approximate method for calculating tl 
maximum theoretical neutron yield from these dat 


has been suggested by Dr. A. P. Baerg (private con 
munication), as follows : 


Maximum theoretical neutron yield =n" Fant NS: 


where n is measured neutron yield, N is the rath 
of beryllium to americium stoms, Spo is atomi 
stopping power of beryllium (0-68), and Sim : 
atomic stopping power of americium (4-0). 

The values quoted for the atomic stopping 
relative to air were obtained by extrapolate ming, 
data for a-particles of about 6 MeV. . Th 
calculated maximum theoretical yields were 78-7 an 
74 neutrons/10* «-particles for sources 1 and 


y. 
The abrupt increase in neutron yield from source 
on raising the temperature from 1,1285? to 1,375° à 
attributed to the conversion of solid AmBe,,-ric 
aggregates in solid beryllium to a homogeneous liqui 
solution of americium in beryllium. The ipitatio 
of &mericium-rich aggregates would be expecte 
during the solidification of the molten alloy. Sine 
no measurable decrease in the yield of neutrons we 
observed, however, when the fiquid solidified, th 
particle size of the aggregates must be amall compare. 

to the range of the a-perticle. 

A detailed report on neutron yields from actiniun 
plxtonium, americium and curium alloys will b 
published later. It should be noted, however, tha 
the neutron yield for PuBe,, measured in the aboy 
manner is 88-7 + 1-2 neutrons/10* a-particles. 1 


.one assumes that the specific activity of the pluton 


ium used by Stewart! was 1-4 x 10* disi tione 
min, the neutron yield from her PuBe,, souro 
was ~ 40 neutrons/10* «-particles. 

We wish to thank Dr. J. P. Butler, who lie 
the americium, and Mr. J. Baird, who pre th 
americium trifluoride. 


* Baenxigec, N. O., and Rundle, E. H., Acts Orpet., 8, 258 (1040). 

O. J. O., date Oryst., 7, $12 (1054). 

* Livingston, M. 3., and Bethe, H 8., Rew. Mod. Phys., 8, 272 (1037. 
. Res., 98, 740 (1965). 
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A inge roduced in the Bombardment 
f ryllium by Deuterons 


LE 
tain a thin-terget yield-function for neutrons! for 
«o "Bo(d,n)"B reaction from 0-7 to 1-5 MeV. of 
baron casey! 
ihn Dees uer Coed Wee 
ittons, 8 om. in diameter and 1:5 cm. thick 
ased from Isotope Development, Ltd., "y 
ath a oxide reflector in a thin aluminium 
ox, on 6260 HMI photomultiplier tubes. A cathode- 
-lower, a Bell amplifier, an integral disoriminator 
ad a sceler were used. The efficiency for fast neutrons, 
om 0:5 to 5 MeV., ia about 1 per cent; for gamma 
„ys ibis very low. The geometry used is shown in 
ig. 1. The neutron counters were as near as 
ossible, so that the angle of detection was 90°+ 25° 
ith respect to the deuteron beam. A Oockcroft— 
Walton accelerator with a maximum voltage of 
‘S MeV. was used. The beam of deuterons was 
eflected through 80° by a magnetic analyser. The 
IBe(p,y) reaction was used for calibration. 
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Oounta/125a copper (arbitrary unita) 


A 





1,800 


1,500 
By (keV.) 
Fig. 1 


Bombarding currenta were measured by a new 
sorrent integrator with low impedance input (pre- 
xigion better than 1-0 per cent)". The deuteron beam 
was collimated with a tungsten foil slit*. Beryllium 
targets, 20-60 keV. thick, were prepared by evapore- 
tion. of beryllium in high vacuum on to a copper foil 
of 0.05 mm. thickness. Target thicknesses were 
letermined by weighing on a microbalance. Fig. 1 
ihows the measured excitation curve (a), together 
with the curve of Evans et al.! (b), taken at 0°. Reson- 
ince at 1,000 keV. is indicated by the shape of the 
surve. The mean values of counts of two detectors 
were always taken and the curve is & result of many 


repeated measuramenta. 
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Details of this work will be described in the 
Bulletin of the Boris Kidrich Institute of Nuclear 
Soienoes, Belgrade. 

Fanon Borat 
BEANISLAV LALOVIO 
Boris Kidrich Institute of Nuclear Boiences, 
Belgrade. 
May 24. 
* Brana, J, B., Malich, O. W., and Risser, L R., Phys. Res., 76, 1161 

"pir pst Bi hs Soy ar es an e 

* Budde, R., and Huber, P., Helv. Phys. Acta, 28, 40 (1966). _ 


Amplification of I-cm. Waves in the 
Helium Negative Glow 


Ix the course of detailed examination of the 

attenuation of microwaves in the negative glow of 
an abnormal discharge in helium, we have o 
a negative attenuation. This occurs in a very narrow 
layer near the beginning of the negative glow and is 
& function of the gas pressure and the current density 
in the discharge tube. 
A discharge tube 50 cm. long with two aluminium 
electrodes of 5 am. diameter contained helium at 
pressures of 1-8 mm. mercury. A low-powered 
klystron beamed 1-25-cm. waves at right angles to 
the discharge tube with the electric vector of the 
waves parallel to the axis of the tube. The transmitted 
radiation was detected by means of a crystal detector 
and a sensitive galvanometer. Changes in attenuation 
were measured by means of a calibrated precision 
attenuator. The whole microwave assembly was care- 
fully aligned and could be moved parallel to the 
discharge tube. The attenuation, because of the 
discharge, was measured at each position al has 
tube as the difference in readings o 
calibrated attenuator when the discharge was ps 
and aff. 

Fig. 1 shows the attenuation in db.jam. as a 
function of the distance d from the cathode for a 
dicharge quent Di 15 bes a pare oF 
3-5 mm, mercury. Near the beginning of the negative 


Attennaiion (dh.jom.) 


O 100 
d in mm 


60 80 





Tig. 1. Attenuation in db./em. as a fonction of the distance d from 
the cathodes 


1022 ° 





0 20 40 | € 
a (mm) 
2, Xieciron density as a fonction of the distance d from the 
calculated an the basie of a oolli&on-frequmncy of 
2:3 x 10° x gas pressure ın mm. mereury 


glow, with d approximately 13 mm., we obeerved 
consistently a negative attenuation, or amplification, 
of the same wave-length in a very narrow layer. 
A secondary dip in the attenuation is found at about 
27 mm. from the cathode. These changes are un- 
likely to be due to selective interference or diffraction 
effects because (a) they are independent of the 
distance of either the Ing or receiving antenna 
from the di tube, and (b) no such effecta are 
found when the polarity of the voltage is reversed. 
If one assumes a collision-frequency of 2-3 x 10* x 
gas pressure in mm. mercury for helium!, one can 
readily calculate the electron density in the negative 
as a function of d. This ia shown in Fig. 2. 
extrapolation of this curve into the region of 
amplification indicates an electron density N of 
about 7 x 10!!/o.c. at d approximately 13 mm. The 
electron density calculated from the frequency 
at 1-25 dm. is 7-8 x l0!*[o.c., in close agreement. 
The secondary dip is at an electron density correspond- 
ing to a plasma frequency of about 2-5 cm. 
dens end with ths Dresecre. The observed ampli- 
floations are in very similar regions to the oscillations 
in narrow sheets 
observed Merril -—~——— -- -- 
and Webb* and other 


tube, it is being ampli- 
fled by the longitudmal 
oscillations. The sec- 
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due to the coupling of a harmonic of the plasm 
oscillations with the electromagnetic fleld. . 
The resulta of our experiments may have a bearir 
on the explanation of the pro tion of solar am 
fa oh 


stellar io waves and on the practic. 

application of amplification of microwaves of cent 

metre and millimetre wave-lengtha. 
Z. GurrmaR 
W. Low 

De t of Physics, 
brew University, 
Jerusalem. 
June 30 


Brode, W. . 
Merrill, H. J., and Webb, H. W., P. 
Tonks, L., 


Investigation of the Fatigue of Metais- 
by X-ray Scattering 

Ir has generally been conoluded! from ioo 
X-ray studies of the fatigue of metals th 
diffraction patterns do not give direct informatio: 
of the fatigue damage. 

Some promusing results, however, have now bee» 
obtained in an X-ray study of fatigue by a low-angl 

ing techni ing the optically focusin; 
camera Thy Vrackat Individual selectex 
grains in a polyorystalline oo foil, the orientation 
of which had been deteriined Dy Taar eens 
ware examined after a preliminary ile stress ant 
efter subsequent amounts of cyclo ing. Th» 
irradiated area was 100u x 50i. The modifloation 
in the low-angle scattering patterns from a typica 
grain are illustrated in the’ accompanying photo 
graphs. . 

The pattern (Fig. 1) after a single tensile strom» 
of 6 tons/in.', equal to the maximum loading ir 
oyclic ing, - shows my @ hint of diffractio: 
streaks ; but fatiguing for 1 hr. (8,000 cyoles/min 
and mean stress of 3-2 tons[in.!) two streaks am 
readily apparent (Fig. 2). A farther 1 hr. of fatigue 
Sn ee ee ee 
ment of the pattern as shown in Fig. 8. 





The enlargement of the reprodnoliona is given by the scale. à smaller beam stop was used in Fig. 1 
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ith differing amount of fatigue. 
stained suggest that the holes are disk-like in shape, 
ith a diameter of the order of 100 A. Within the 
nite of experimental error, the holes lie on 
ll) planes on which slip had taken place. Ib is 
uggested that the holes result from the plastic 
xformation within the grains caused by cyolio 
ressing, and that it is these holes which finally 


æd as a criterion for estimating fatigue damage. 


A. Franks 
.J. HOLDEN 
National Physical Laboratory, 
Teddington. 
Bept. 2. 


O. B., Metals and ARoys, 8, 18 (1037). Kies, J. A., and 
a. W., NAOA tart No. A ums 


Eranks, A., Proc. Phys. Soc., B (in the prem). 


Photochemical Processes in Solids at 
Room Temperature 

ALTHOUGH this subject has received little study, 
he situation of the ‘reactive sites’ (excited molecules 
r free radicals) as ‘embedded’ in the solid matrix 
aay be expected to lead to unusual kinetic effecta. 
‘he molecular structure and close packing of the 
iatrix should exert a profound effect on the collisional 
nd energetic interactions of the reactive molecules. 
'"henomena such as energy transfer and Francok- 
tebinowiteh recombination should be most efficient 
1 specific cases, although generally this may not be 
he case. Wilson’, applying the Laplace transforma- 
ion technique, has considered recently the mteraction 
f diffusion and reaction kinetics for a series of 
beoretioal cases. We report here some results of 
rork with nylon polymer filma, which have a bearing 
n this subject. 

When thin nylon polymer films (approximately 
Ou thick) are irradiated by an unscreened Hanovia 
1.250 U mercury aro in the presence of oxygen, & 
sw absorption band detec centred around 
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9900 A., which shows the following unusual features, 
ilustreted in Fig. 1. (1) If the incident radiation is 
cut off and the film stored im the dark, the band 
continues to increase in intensity with an initial rate 
greater than that immediately prior to storagp. 
(2) The increase in the band intensity in the dark is 
found to be a constant fraction of the total intensity 
change, at all stages of reaction. (8) On re-irradiation 
the band intensity falls rapidly to a value correspond- 
ing to that immediately prior to the dark period ; 
this 2000 A. band ia quite clearly resolved and there 
is no Saar hee fic sy eben ca opr 
product is formed in the dark from that in the light. 
The following simple reaction scheme can explai 
this behaviour : 


Nylon c. Bo +0; bel; (1) 
B: + M —— BM; k [B'] [M] (2) 
BM =. BY + M; bl, [BM] (3) 


where I, and J, are the intensities at frequencies v, 


. and v, respectively, B' and O° are free radicals, M 


is & molecular species (probably oxygen), and BM 
the product detected spectroscopically. The kinetics 
of such a system of consecutive reactions cannot be 
solved easily unless the simplifying assumption is 
made that the rate of primary photolysis is much 
Blower than the other reactions involved. The 
system is then described as being in ‘progressive 
tum’, for which the kimstics have recently 
been considered in some detail (Ford, R. A., unpub- 
lished work). In intermittent light & system of this 
type will show exactly the same characteristics as 
those found with the nylon films. Further, the 
kinetios lead to a relationship between rate and light 
intensity of the following type when I, and I, are 
increased in proportion : 
1 r D 
Eel, | d[BM]ld: ~ Kke 


where o is J,/I, and K is the equilibrium constant 
for reactions 2 and 8; thus there is & linear relation- 
ship between the reciprocal of the rate and the 
reciprocal of the light intensity, which is confirmed 
experimentally for the nylon films. 

The characterization of the species BM is very 
difficult because of its instability and very low 
concentration. However, ite sensitivity to light and 
the evidence of chemical analysis after prolonged 


BO Blow. veral workers! have observed such 
phenomena. Recently, Porter and Norman’ have 
reported work in rigid glasses at 86° K., and Bijl and 
Rose-Innes* in ‘Perspex’ films at room temperature. 
Deoxygen&ted solvents were used for the rigid glass 
and the temperature was so low that chemical 
reaction other than photolysis was virtually ruled out. 
Thus the of the simple free radicals were 
detected. owever, our resulta that for 
solids at room temperature rapid diffusion of oxygen 


1024 ° 


will result in only the oxygenated radical being 
detected. This was probably the case in work by 
Bijl and Roae-Innes. 

It therefore appears that the diffusion processes 
in solids may be separated kinetically into two classes 
with rates of a very different order: (1) very slow 
diffusion of organic free radicals and their oxygenated 
derivatives ; (2) much mare rapid gaseous diffusion. 
The effects described by Wilson! appear likely to 
ocour only in the case of the former processes. 

If this unusual behaviour in nylon films is due 
to oxygenated radicals, one would expect it to be a 
fairly general pepper although it may be 
unique for soli 


effects have been reported for polystyrene by Reiney 
et ai. But it was then thought that a different 
product was obtained in the dark from that in the 
light, and therefore their results were mterpreted 
differently. However, no new band was clearly 
-resolvable in their spectra, which leaves their 
interpretation open to doubt. 

I wish to acknowledge an interesting discussion 
with Dr. E. J. Bowen, and the permission of British 
Nylon Spinner, Ltd., to publish this communication. 

Roger A. Forp 
Research Department, 
British Nylon Spinners, Ltd., 
outhshire. 


; Wilson, J. H., J. Chem. Phys., 28, 384 (1954). 
G N., 2 ea an 
aeo ME 
* Norman, I., and Porter, G., Natwre, 174, 508 (1054). 
‘Bul, D., and Rose-Innes, A. O., Naiwre, 178, 82 (1064). 
B. G., J. 


* Rainey, M. J. AL, and Aehhammer, 
Wak! Bur, tand Bl. 188 (1008). 


A Simplified Method of preparing Pure 
ono-, Di- and Tri-glycerides 


Grvamgrpus of known structure are usually 
prepared by PARE one or two hydroxyls of aleari 
and esterifying the remaining hydroxyl or hydroxyls 
with fatty-acid chlorides. Thus monogtycerides are 
lone by the action of a fatty-acid chloride on 
carol according to the well-known method 
of Fischer of ala, whereas mixed di- and tri-glycerides 
have bean synthesized by Verkade and co-workers* 

by the use of triphenyl-chloro-methane. 

However, the reactivity of primary 


esterification without recourse to blocking. This 
technique has been employed to a limited extent in 
the past". Selective eaterifloation has now been 
developed in this laboratory into a general method 
covering the whole range of glyoeride syntheses. One 
of the difficulties has been to bring into a homogeneous 
solution glycerol, fatty-acid chlorides and chloroform 
(used commonly as solvent in such reactions). The 
difficulty has been overcome by the addition of 
N,N-dimethyl formamide, which ensures the miscibil- 
ity of glycerol with other componenta. 
Monoglycerides can now be prepared directly from 
fatty-acid chlorides and a large exceas of glycerol 
(5-10 mol. of glycerol per 1 mol. of fatty-said 
chloride) To obtain monoacid aa’-digtyoerides, 
l mol. of glycerol is esterified with 2 mol. of a fatty- 
acid chloride in a single step. In both cases sufficient 
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dimethyl formamide is employed to obtain a hom 
geneous mixture at about 10° O., with pyridine : 
catalyst. Diacid diglyoerides are produced in ti 
reaction between a monoglyveride and another fatty 
acid chloride used in kd semi) equimolar pr 
portions. By extending this procedure to the pr 
paration of mixed triglycerides, all three isomers : 
triglyceride containing stearic, palmitic and ole 
acid radicals have been obtained in good yields E 
direct esterification. Their characteristi+ 
conformed with those of the triglycerides synthesize 
by Prof. P. E. Verkade‘, who kindly supplied sampl 
of his products. Although Fischer’s and Verkade’ 
methods have been indispensable in establishing th 
configuration and properties of synthetic glyceride 
for purposes seleetive direct esterifloatio 
of glyoerol might be useful. 
It is hoped to publish experimental details of th 
work elsewhere. 
L. HAETMAN 
Fats Research Laboratory, 
Department of Scientific and Industrial Research, 


A Industris, 09, 230 (1952). 


A., Bor., 48, 
M. mid; Pa Ert 


,And 
. Rec. Trav. Okumn., 08, 803 (1045). 


Molecular Orbital Theory of the Relative 
Reactivities of Substituted Aromatic 
Molecules towards Radical Addition 


Ta results obtained recently by Farenhorst an 
Kooyman? on the relative reactivities of substitute 
anthracenes towards radical attack lend support t 
the validity of the simple molecular orbital theor, 
of radical reactions. The resulta show (Table 1) tha 
substitution at the 9-position enhances the activit: 
towards radical attack at the 10-position irrespectrv 
of the polarity of the substituent group. 

Two theoretical criteria have been used for th 
description of radical reactions : first, the free valeno 
F; at atom r in the unperturbed ground-state", anı 
secondly the radical localization energy AR, require: 
to localize a free electron at position r, calculate: 
according to the technique introduced by Wheland! 
Now it has been shown‘ that in the simplest molecula 
orbital theory the change in free valence P, in passin, 
from a parent alternant hydrocarbon to the mono 
substituted derivative 18 an even function of th: 
electronegativity of the substituent group. That i 
to say, the sign of the change in free valence at an) 
atom of the conjugated molecule is independent o 
the sign of the electronegativity of the substituen 
group referred to a conjugated carbon atom. In th 
present case, the free valence F, at atom 10 increase 
in passing from the parent hydrocarbon to any of th 
9-subetituted derivatives of Table 1. Thus the pre 





Helaitve rate-constants for 10- tion 
55 70° 





Anthracens * Q. 

Unsubstituted 100 1:00 
9-Methyl et 2-06 
9-Hthy — 
9-01 164 102 
9-Br 1 83 128 
9-00H, 2-09 208 

£24 3 94 
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obed increase in free valence is paralleled by the 
served increase in activity of the 10-position. 

Similarly, it has been shown’ that change in 
salization energy AH, in passing from the parent 
rdrocarbon to the monosubetituted derivative iB 
30 an even function of the electronegativity of the 
betituent group. In the present case, the locelization 
ergy AE,, at atom 10 is reduced in passing from 
e parent hydrocarbon to all 0-substituted deriva- 
vem. Again, the observed increased activity at the 
)-position. parallels the predicted reduced activation 


ergy. 

To emphasize the signifloance of these results, ib 
ay be pointed out that, for example, the charge 
maity qıs (which is used as an index for ionio 
activity) at atom 1Q would increase for 9-sub- 
ituents lees electronegative than carbon and 
x»rease for those more electronegative. Similarly, 
w localization energy for electrophilic attack at 
ie 10-position would decrease for 9-substituents 
ag electronegative than carbon and increase for 
oge more electronegative. These quantities are, 
. fact, odd functions of the electronegativity ab the 
»sition of substitution’. It may be noted thas 
w dependence upon eleotronegBiivity in the trest- 
vent described here is deduced analytically, and 
1e result is free from the usual arbitrary choice of 
arameter. 

The new experimental resulta bear out the earlier 
ork of Hey and Williams’ on radical attack upon 
anzene derivatives, which also support the simple 
iolecular orbital theory in that the effect of various 
ibstituenb groups is independent of their iby. 
here exists, however, one interesting y. The 
mple theory predicts an increase in free valence at 
1e ortho- and para-positians and a decrease at the 
ta-position for all substituenta'. Hey and Williams 
ave found, however, that all three positions are 
stivated, except in the case of pyridine, which mani- 
wted an increased relative rate factor in the a- and 
-positions and a decreased value in the B-poeition. 
here are good reasons for believing that the simple 
ieory, which represents the effect of a substituent 
y a change of coulomb integral at the position to 
hich it is attached, uoces adequately the 
arturbation produced im charge distribution at 
ositions for which the effect is nob small, ided 
crease in electronegativity, and electron-donating 
y & decrease, at the position of attachment. The 
gna of the changes in charge density and free 
alence, indeed, are then oorrectly represented 
mpublished calculations). The changes produced 
b meta-position are, however, always small, and 
ero the simple theory is generally not adequate. 
iub for the particular case of pyridine, the hetero 
tom N is coincident with the position of substitution 
nd the simple theory is strictly valid. It is interesting 
> note that in this case‘ the A(meta)-position is, in 
ict, deactivated, as predicted by the theory. 


H. H. Geaanwoop 


Adsorption of Methylene Blue by 
High-Silica Sands 


HigH-arLidA sands from which the intergranular 
material has been washed away have been found to 
adsorb considerably more methylene blue per unit 
of superficial surface as determined by the air 
permeability method! than was adsorbed by crushed 
quartz . A sample of the latter material 
(from B.D.H.) took up 1:2 x 10+ mgm. of dye per 
sq. cm. superficial surface, and this figure agrees well 

with that calculated by Gaudin and Rizo 
Patrón! for the adsorptive capacity of a quarts surface 
for positive ions to suggest that the surface acceastble 
to methylene blue was very nearly the same in extent 
as the superficial surface for this material. The same 
was not true of most sand samples. Values for the 
surface accessible tq methylene blue calculated from 
the figure obtained for crystal quarts were found 
in some instances to be many times the superficial 
surface. 

Sixty-five samples from forty-five localities, eight 
of them outaide the British Isles, have been examined. 
Forty-eight of the samples had values of between 
2 and 5 for the ratio superficial to acceesible surface, 
eleven had ratios greater than 5, and the remainder 
had ratios lees than 2. The extreme range was about 
0-5—15-9. 

From the following evidence the adsorptive layer 
seems to consist of finely divided silica, that is, the 
grain surfaces are involuted to a greater or losser 
extent. (l) 40 per cent hydrofiuoric acid reduced 
the adsorptive capacity to a very low figure, and a 
marked reduction was effected by solutions contain- 
ing as little as 0-1 per cent hydrogen fluoride. (2) N 
sodium hydroxide reduced the adsorptive capacity 
of all but one of the samples examined ; subsequent 
washing with dilute acid to remove any adsorbed 
sodium ions did not mcrease the adsorption of dye. 
(8) Attrition and comminution reduced the ratio of 

cial to accesible surface. (4) Sand coated 
artificially with Fe,0, or Cr,O, adsorbed very little 
methylene blue. 

That the adsorptive layer did nob consist of silicic 
acid‘ or hydrated silice seems to be proved by the 
behaviour of the sands on ignition at 700° O. Nineteen 
samples were ignited, and of these, eleven showed 
reduction in adsorptive capacity (which could be 
attributed to sintering of surface impurities), three 
were unchanged, and five adsorbed more dye than 
previously. : 

Sands which were ngly stained with iron 
generally adsorbed most dye, and rather surprisingly 
the ive capacity was not increased by ex- 
traction with 11 N hydrochloric acid, except in a few 
cases. Of twenty-six samples extracted, only four 
adsorbed more dye after treatment, fourteen adsorbed 
leas, and the remainder were unchanged. Most of 
the sands carried Fe,0, or Al,O, on the surface of 
the silica grains. AlO, was detected, on the paler 
sands, by the pink colour obtained with aurine 
tricarboxylate*. 

It does not seem possible to &ooount for the 
reduction in adsorptive capacity after acid treatment 
by assuming that hydrogen ions were taken up from 
the acid solution and so prevented subsequen} 
adsorption of methylene blue*. Samples which had 
been extracted with hydrochlomo acid and then 
ignited at 500°C. showed no regular change in 
adsorptive capacity. Of eight samples so troated, 
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two showed a slight Increase, two were unchanged, 
two showed & alight decrease, and two showed a 
marked decrease. It seems reasonable to suppose 
that adsorbed hydrogen ions would be driven off 
below 500° O., with a increase in adsorp- 
tive capacity for methylene blue. 

We are led to conclude that the obgervation that 
acid extraction does not in general lead to increased 
dye adsorption must be acoounted for by the in- 
accessibility to methylene blue ione of the sites 
occupied by the basic compounds on the silica sur- 
face, The reduction in adsorptive ity observed 
in many cases may arise from disruption of i 
adjacent to the positions occupied by the basic oom- 
pounds, or of capillaries of which these latter form 
structural units, leading to a gensral ‘smoothing out’ 
of the surface. 

, Q. Mrragmgrn 


P. Poorm 
H. D. Ssmanovna 
Research Laboratory, 
British Industrial Sand, Ltd., 
Holmethorpe, Redhill, Surrey. 
June 17. 
! Lea, F. ML, and Nurse, B. W., J. Soc. Chem. Indust., B8, 377 (1030), 
1 Gaudin, A. X c NM Trans. Amer. Inst. Mining Hing. 


M do 
Ratohie, P. D., J. App. Chem., 4, 473 and 483 (1064). 
and King, D. T., Nature, 175, 514 (1085). 


Radioactivation Analysis of Phosphorus 
in Silicon 

In a previous communication], a radioactivation 
method for the determination of arvenic in ‘high 
purity’ silicon was outlined. Further work on trace 
impurities in this element has resulted in the develop- 
ment of a techni for estimating submicrogram 
quantities of phosphorus. 

On irradiating a silicon sample with thermal 
neutrons, the following reactions take place. 
Bi (wy) 8 EU "P (,.-2-02hr. (1) 


"P (ny) "P PT ng iyi 14-3 days (3) 


It can be seen that phosphorus atoms are produced 
by the decay of gilioon-81 and that these are then 
activated according to equation (2). As these 
phosphorus-81 atoms are produced exponentially 
during irradiation, they are subjected to varying 
irradiation times and eo the activity they produce, 
when extrapolated to zero time, merely indicates an 
apparent phosphorus concentration. The following 
expreasion has been derived for this concentration : 
Cupra EET X10. 0:09 Ts 

0-69 N (1—exp —0-69 TJT ym 

in parte per million 


"c ore bee x 
(barns), T is half-life of phosphorus-82 (sec.), T'ẹ is 
irradiation time (sec.), and .N is Avo 's number. 
The above relationship indicates the apparent 
phosphorus concentration varies as the neutron finx 
and irradiation time, Bo that irradiation conditions 
horus in the submicrogram range must be 
chosen to give optimum analytical oondi- 
tions. We have selected an irradiation time of one 
week aba pile factor of ten for routine determinations, 
when equation (8) gives 0-0011 p.p.m. of apparent 


for 
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phosphorus, although under these conditions iW 
total phosphorus-31 impurity introduced into sili« 
by redicactivation is 0-0024 p.p.m. (4-7 x 1( 
atoms/gm. silicon). 

We have used the following method for separath 
the active chemically. Sufficient time 
allowed to elapse after irradiation for the silicon-: 
activity to have decayed to a negligible amount (o» 
to two days for a sample of 0-5-1 gm.). The sili 
is slowly dissolved in a hydrofluorio-nitrio acid mr 
ture with disodium hydrogen phosphate present » 
carrier, the rate of reaction bemg controlled + 
addition of nitric acid. After complete removal - 
the silicon as the gaseous silicon tetrafiuoride, tl 
solution is reduced to amall bulk, perchloric acid 
added and taken to ing to remove hydroge 
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fluoride. Dilute hydrochloric acid is added to tl 
solution and the aa present is precipitate 
as MgNH,PO, with magnesia 


pena nea eer 
tha Drootpitate is fliers, wantiod end zodiseslved vi 
dilute hydrochloric acid. The ammoniw 
phosphate is again brought down as before but > 
the presence of citric acid, and the whole is allowe 
to stand for & further 24 hr. It is then’ 
washed and slurried into a crucible and i t 
1,100° O. to constant weight. The Maio. thu 
formed is finely ground and transferred to a countin 
tray to be counted and 

Red phosphorus and disodium hydrogen phosphad 
were tried as standards. Known amounts were seale 
in silica ampoules and irradiated with the silico 
samples. They were dissolved and the phosphat 
extracted as already described. Although agreemer 
was obtained between the two standards, disodium 
hydrogen phosphate was selected as the more sui 
D M es ERAT NH O eee et 
which it could be dissolved. 

Samples of ‘pure’ silicon from various sources, fc 
use m semi-conductor devices, have been examine 
by this technique and found to contain phosphoro 


impurity ranging from 2-0 to 0:004 ppm. Th 
distribution of p within a ' ' ging) 
eryBtal has also been in by metho 


Crawley 
J. A. JAMES 
D. H. RrcHABRDS 
Research Laboratory, 
British Thomson-Houston Co., Ltd., 


Rugby. 


! James, J. A, ee Te cee 

a Hoffman “Chemical Analysts of Iron ar 
8 HOS are 1931 

* Burton, J. AL, Physics, 90, 845 (1054). 


Alpha-Oxidation of O : 4-Dichloro- 
phenoxy)alkanenitriles and 3-Indolylaceto- 
nitrile within Plant Tissues 


BrorocicAL and chemical investigations carried ot 
here on the plant growth- activity < 
c-aryloxryalkanecarboxylio acids have establiahed th 


-importance of B-oxidation as a mechanism by whic 


these acids are degraded in plants’. As & logic 
extension of this work, the oorrespondmg nitriles wet 
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speared and examined in the wheat cylinder 
«ngation teat (Table 1, Fig. 1) and pea curvature 
rt (Table 1). Extracts of the wheat and pee tissues 
d of the solutions used in these tests were then 
oarately examined by paper chromatography in the 
ascending manner using butanol/ammonia/water 
00:6:86 at 20°0.). The chromatograms were 
vided transversely into ten equal segments and 
oh was assayed for growth-regulating activity by 
© wheat test. Authentic 2: 4-dichlorophenoxy- 
etic acid was also run in each experiment. By 
ch means 15 waa le to correlate activity of the 
betance Robin dein with the production of 
© diehlorophenoxyaoetie acid, a compound highly 
tive in the wheat cylinder test. In every instance 
aere growth- ing activity was shown, chrom- 
ographic evidence for degradation of the compound 
2 : 4-dichlorophenoxyacetic aojd waB obtained. 
ru, when the homologous series of acids used in 
280 ta (RO(OH,),COOH) was treated 
‘th both wheat and pea tissue, an alternation m 
tivity associated with B-oxidation! was accom- 
«ied by the appearance of 2: 4-dichlorophenoxy- 
‘etic acid when n waa 1, 3 and 5. 
The nitrile series, RO(OH4)&CN, however, behaved 
lite differently. Thus, m the pea test, only 2 : 4-di- 
dorophenoxyacetonitrile (n = 1) was active and 
us correlated with the production of the correspond- 
g acid. No actrvity was shown in the pea test by 
ty of the higher homologues, and this was in agree- 
ent with the fact that no 2 : 4-dichlorophenoxyaoetio 
id was found im solutions of these compounds 
sated with pea tissue. In view of the inactivity of 
8e members where n is 8 or 5, rtt would seem that 
e —CN -- —OOOH conversion does not readily 
cur in these higher nitriles in presence of pea 
sue. - 
In the wheat cylinder test, all members of the 
trilo serica showed significant activity (Fig. 1), and 
: 4dichlorophenoxyacetic acid was produced in all 
sea in amounts corresponding to their activities. 
ae ad pekabo is readily explicable m the alternate 
re es (n = 1, 3 and 5) in terms of hydrolysis 
by f-oxidation ; but the production of the 
cry Aiea Menton ig of the nitrile series (n — 2, 4 
id 6) must involves type of side-chain breakdown 
t hitherto recognized in plant biochemistry. The 
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Table 1. GgowTH-ERGULATING ACTIVITY IN Two Taers OF 14 
DIOHLO2OFHEWOXY)4ALKAWE-OsRBOXYLIO ACIDS, ROY OH, 
AXD NrrRILEB, ROX 








* Within concentration range of 0 01-10 p.p.m. 


T1:4-Diohlorophonoryaoeilo acid detected by paper ohromato- 
graphy and bioassay. 


fact that B-(2: 4-dichlorophenoxy)propionitrile (n = 
2) is partially converted to 2: 4-dichlorophenoxy- 
acetic acid shows that a one-carbon fragment can 
be lost. A similar degradation in the other nitrile 
homologues with n = 4 and 0. followed by B-oxida- 
tion, would explain the production of the 2:4di- 
chlorophenoxyacetic acid in these cases. 

In a parallel investigation we have studied the 
breakdown of 8- -indolylacstonitrile within and 
wheat tissue using similar chromatographic tech- 
niques. The negligible activity of this compound in 
the pee test was consistent with the absence of 
3-indolylacetic acid on the chromatogram, a result in 
agreement with the work of Thimann*. On the other 
hand, it was readily detected on the chromatogram 
from the wheat cylinder test, in which the nitrile was 
highly active. The presence of 3-indolylacetic acid 
was proved by ita Ry value, bicassay, and the pro- 
duction of distinctive colours with Ehrlich and other 
reagonte. In all experiments where pea or wheat 
tissues were treated with the nitrile, however, the 
chromatogram showed a distinct red spot of 
Ry = 0-12 when sprayed with Ehrlich reagent 
followed by concentrated hydrochloric acid. This 
new compound was shown to be an acidic substance, 
inactive in both the wheat and pea teste, and it 
possessed the samo Fy values (0-12 in butanol/ 
ammonia/water ; 0-20 m teopropanol/ammonia/water) 
as 8-indolylearboxylic acid. When run mixed with 
an authentic specimen. of this substance, a single spot 
was obtamed. Further evidence of ita identity was 
provided by ultra-violet absorption spectra measure- ' 
ments kindly carried out for us by 
Prof. E. A. Braude. 

In view of the above findings, 
it was reasonable to 3- 
indolyloarbaxylio acid to pres- 
ent in some of the plant tissues 
where the acetonitrile occurs 
naturally. Other chromatographic 
studies carried out here by Dr. 


revealed that 8-indolylearborylio 
acid is present bara substance 


nitrile in germinating 

The conversion of s 8-indolyl- 
acetonitrile to 8-indolylearboxylie 
acid in pea and wheat tissue 
represente a similar typo of de- 
gradation, —CH,0N — —COOH, 
to that indicated in the 
phenoxy nitrile e i disg- 
cussed above. In both cases the 
loas of a one-carbon fragment 


MUN occurs.  Binoe the a«-methylene 
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group ‘becomes converted to carboxyl, the process 
may be as one of a-oxidation. Various 
mechanisms by which such conversions may take 
place are now being studied. The resulta of prelim- 
inary experimenta on the behaviour of the correspond- 
P CM ea both in the phenoxy and indole series 
indicate that the amide is not an important inter- 
mediate product in such «-oxidation. 

The possibility that aliphatic nitriles may be 
metabolized in the animal body by a mechaniam 
involving oxidation of the a-methylene group arises 
from the work of Lang* and Adeline‘. More recent 
work of Pattison’ on the toxicity to rata of c-fluoro- 
&lky!nitrilee provides further evidence of such break- 
down. Thus, in the animal there is evidence that 
“certain nitriles may be metabolized by & process of 
«-oxidation followed by f-oxidation of the resulting 
acid. The work indicates that a similar 
sequence of breakdown reactions may occur in plant 
biochemistry. 

These resulta will be published in detail elsewhere. 


R. O. Sauuay 
F. TAYLOR 
R. L. Wane 
F. WIGHTMAN 
Wye Co 
(University of )» 
- Nr. Ashford, Kent 
July 28 


‘ILang, B., Arch. Bep. Path, Pharm., 84, 347 (1804). 
Sa W- Oerscedo, L. R., and Sherwin, O. P., J. Biol. Chem., 
79, 461 (1936) 


* Pattison, F. L. M, Nauro, 178, 1130 (1963). 


Inhibition, Restoration and Enhancement 
of Proteolytic Action by Polylysine and 
Polyglutamic Aci 


PornYaLBOTROLYTES of high molecular weight have 
been shown to inhibit & variety of enzymes in what 
Spensley and Rogers! have called macroanionic and 

-macrocationie inhibition. This n is prob- 
ably due to an interaction of the polyelectrolytes 
with the enzyme or the enzyme-substrate complex. 
electrolyte poly-L-lysine has been reported by 


Katchalski, 
been shown to combine reversibly with albumin to 
form insoluble complexes which dissolve in the 
presence of exceas of either component’. We have 
also studied the inhibition of the proteolytic action 
of pepsin by the macrocation, poly-r-lysine, and the 
reversal of this inhibition by exoees polylysine, and 
. the inhibition of trypain by the macroanian, poly- 
glutemio acid, as well as the restoration and enhanoe- 
ment of in action by exoees polyglutemio acid. 
Poly-t-lysine (average molecular weight 2,100) 
was added to pepain (26y per ml.) in 0-001 M acetate 
buffer at pH 4-7 and the per cent transmittance of 
the solution was determined at 4004. The complex 
was then added to the substrate and peptic activity 
determined by the method of Anson‘. The results 
obtained from these experiments are shown in Table 1. 
Poly-r-lysine wag observed to inhibib pepsin com- 
pletely at low concentrations, but at higher oon- 
centrations of the peptide, 98 per cent of the original 
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Table 1. HFFBOT OF POLY-L-LYAINE ON PEPSIN 


0 

0 

0 

18 

100 

100 

98 

46 
w. 

2 





enrymaiio activity was restored. At the same tir 
it was observed that polylysine and in form 
insoluble complexes st low concentrations of t! 
polyelectrolyte, which dissolved when the conoentz 
tion of the peptide was increased. Addition of t) 
peptide to the substrate rather than to the enzyr 

id not inhibit the proteolytic activity of pepei 

The inhibition of trypsin (100y per ml) tl 
macroanion, polyglubamio acid (average molecul 
weight 2,580), was carried out in much the san 
manner as the inhibition of pepsin by poly-1-lysb 
except that phosphate buffer 0-005 M at pH 7-5 w. 
used. The per cent transmittance of the solution w 
again determined at 400u, and the tryptio activin 
was followed by the method of Anson‘. Polyglutam 
acid was found to inhibit the proteolytic action 
trypsin at low concentrations, whereas at higher oo 
centrations of this peptide the activity was not on 
restored but also greatly increased. At the highe 
concentration of peptide used, a molecular ratio of i 
to 1, the activity of trypsin was increased almo 
three-fold. An insoluble complex was-shown to for 
at low concentrations of polyglutamio acid; tb 
precipitate dissolved when the concentration of t} 
peptide was increased. A summary of the resul 
obtained is shown in Table 2. 

The inhibition of the two enzymes is similar, ar 
it is probable that a common mechanism existe f 
both cases. At low concentrations of the peptid 
the enxyme and the peptide must combine, probeb 
due to electrostatic attraction, to form 1 
which aggregate to give the precipitates. itic 
may then be due to either the masking of the acti 
site of the ensyme or the precipitation of the enzym 
When. the concentration of the peptide is morease 
the complex dissolves and enzymatic activity 
restored. The mechanism for the enhanced proteolyt 
action ue by B aspi spe acid is unknow 
It may due to action of the added ion 
charges on the soluble po io acid — trypei 
complex in increasing the rate of combination wil 
the substrate. 

This communication is published with the approv 
of the Director of the Wisconsin Agricultural Exper 


Table $£. JMrraor oF POLYGLUTAMIO ACID OE TRYPAN 








0 — 100 0 
13 044 76 70 
36 0:8 45 75 
06:25 1:0 50 80 
12-5 351 TT 80 
25 064 100 85° 
50 18 100 75 
Activation 

100 26 100 250 
200 5a 100 290 





November 26, 1955 


ent Station. The work was supported in part by a 
search grant from the Herman Frasch Foundation. 
_Eva E. Darimer 
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KCN , and Neumann, H., Nahmre, 178, 908 
B. To gamam, Mein and Alberty, E A., J. Biol. Chem., 


es. 
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ffect of 2,4-Dichlorbphenoxyacetic Acid and 
-Maleic Hydrazide on Potato Proteins as 
shown by Paper Electrophoresis 
Previous studies! have shown that 2,4-dichloro- 
henoxyaoetio acid increases the total protein content 
ı potato tubers and that maleic hydrazide upsets 
Xl-division in the meristematio rone in tuber eyes". 
he present work was concerned with changes in 
otato tuber proteins, resulting from plant spray 
eatments with 2,4dichlorophenoxyacetic acid 
*,4-D), maleio hydrazide, and a combination of the 
wo chemicals. Analyses were made immediately after 
arvest and after sixty days storage. 
Potatoes used in this experiment were of the Red 
[oOlure variety, grown at the San Luis Valley 
tal Farm near Center, Colorado, during 
16 1953 season. There were four plots, each replicated 
iree times. Treatments were as follows: (1) maleic 
ydrazide (MH-40, U.S. Rubber Co.) at 8 lb. per 
xe active ingredient; (2) alkanolamine salts 
thanol and isopropyl series) of 2,4-dichlorophenoxy- 
»tio acid (Dow Chemical Oo.) at 0-5 Ib. per acre, 
ivalent; (3) alkanolamine salt of 2,4-di- 
ie eu oe ee 
alate hydrazide (M.H—40) at 3 Ib. per acre sprayed 
t hr. apart in that order; (4) control, no treatment. 
The treatments were applied as plant sprays when 
te tubers were about } in. in diameter. At harvest, 
ibers were selected, at random from each treatment 
id frozen. Comparable samples were stored for 
ae in e un cellar (average temperature 
they were also frozen. The tubers 
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curves showing fractions in 
4,1) Sam treated with malaio 
A) Untreated o at harvest. (3,1) 
de; days epore gt, 

60 (0) trea 
4-D at harvest, nireated 


sample at harvest. (D,1) ina OG with malelo hydraxide 

and 2,4-D; after 60 days s (D,2) Untreated sample 
after 00 days storage 

from each sample were allowed to thaw and the juice 

was concentrated to one-fifth ite original volume by 

lyophilization. 

A Wieland-type of instrument modifled by Grass- 
mann and Hannig* was used for produ rone 
eleotrophorograms.  Cacodylio buffer of pH 6-93 
(above the isoelectrio point of the potato protein) was 
used in the instrument. The ionic strength was 0-1. 
A 0-02-ml. aliquot of concentrated juice was prpetted 
an a buffer-dampened filter-paper strip (Whatman 
No. 1), lg in. wide. The instrument was run for 
six hours at 800 V., 5 m.amp., after which the 
strips were taken out and dyed in amido-black 10B 
(Farbenfabriken Bayer, Leverkusen, Germany) for 
10 min. Upon coming out of this bath, the stripe are 
dyed a dark colour. Three 10-min. baths of 5 per 
cent phenol were used to de-stain the strips of paper, 
followed by fixation in 10 per cent concentrated 
glacial acetic acid in absolute methanol. 

The relative amounts of protems in the tuber juices 
were measured by a densitometer (Welch and Co., 
‘Densichron’) using the electrophorograms. Since 
the amido-black stains proteins proportionately to 
the concentration, the optical density curves were 
plotted for each treatment. The total area (proteins) 
under the curves was measured with a planimeter 
in square inches. 

A typical optical density curve for each of the four 
treatments is shown in Figs. 1 and 2. The dotted 
line in all cases representa the untreated samples. 
Bix probable protein fractions appeared in the electro- 
Phorograms of the untreated samples (Fig. 1A). 
Aftor aixty days of storage (Fig. 1,B) the main 
tein fraction decreased and the fastest-travelli 
fraction increased. Groot ei al.‘, using a Tiselrus 
electrophoretic apparatus, showed there were two 
protein fractions m potato juice. The main fraction 
was a globulin known as tuberin and a second 
fraction was called tuberinin. A third fraction was 
suggested but waa not named. In 1953, Schwarze! 
used paper electrophoresis and obtained one large 
and four amaller bands, a total of five different pro- 
tem fractions. Fig. 1,4 shows six fractions. The atxth 
ane is probably the unnamed protein suggested by 
Groot, and may be part of the wide band shown by 
Bchwarze. A similar change occurred at harvest in 
the samples treated with 2,4-dichlorophenoxyaoetio 
(Fig. 1,0) and after storage (Fig. 1,D). Maleic 
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Table 1. RELATIYR AMOUNT OF: PROTELES IN Rep HoCLURE Potato 
JUICE, MEASURED BY THE AREAS ER THE OPTICAL DENWITY COURTES 














Dia 
(Fig. 2,4) 


very littl change at harvest 
ut appeared to prevent the shift after 
storage (Fig. 2,B) which oocurred in the controls. 
ure to change in the maleic hydrazide samples 
may be the basio reason why maleic hydrazine 


prevents sprouting, whereas 2.4-dichlorophenoxy- 
acetic acid (at 0-5 lb. per acre) does not prevent 
sprouting in potatoes. Oombination effects (Fig. 2,0 
and D) resembled those of 2,4-dichlorophenoxyacstic 
acid used alone. 

The relative amount of proteins in the taber juice, 
as measured by the areas under the optical density 
curvee, is shown in Table 1. 

The results indicate that all three treatments 
increased the total protein in potato tubers, as com- 
pared to the untreated sample, based on protein 
increase resulted fram the combination treatment. 
After sixty days of storage, the maleic hydrazide 
decreased, and the 2,4-dichlorophenoxyaoetio acid 
increased, the total protein as compared to the con- 
trol. The combination treatment produced little 
change on the total i As indicated m an 
earlier paper’, this study has further substantiated 
the fact that treatment of Red McClure potato planta 
prior to harvest with 2,4-dichlorophenoxya&ootio acid 
increases the protein content of the tubers. 

This work was 8 i 


Juss L. Forra 
Colorado icultural and Mechanical College, 
Fort Collins, Col. June 23. 
` Payne, a G., Fults, J. L., and Hay, R. J., Amer. Potato J., 89, 46 
n Aale aasde. (UB. ahia Oo M 
DAT on € .B. Do Rangatuet, Chem, 
* Qrassmann, W., and Hi Neterwiss, 
mann, W., and Knode AL. Ded ud Waa AO ed. 33 (IB) 
iG H. H., Janssen, L W., Ken Costerhurs, and Tra 
BN Pil Bem! Bioplgs c! 10410 (IT) PC » 
A P., Neiwwise., 48, 21 (19053). 


Growth of Sarcoma 37 Mouse Ascites 
Tumour in Peritoneal Fat 


THERE are no previous reports that ascites tumours 
grow in or on tissues before fluid and cells increase 
in the peritoneal cavity. Therefore, it is thought 
to be of interest to present evidence that such growth 
takes place in peritoneal fatty tissue. 

In early of a sarcoma 87 mouse ascites 
tumour, histological sections invariably showed 
sarcomatous infiltration of peritoneal fatty tissue. 
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Afterwards similar infiltration was revealed befo 
ascitic fluid had accumulated. As & result of the 
findings en experiment was carried out in whi 
8-1 million sarcoma cells were inoculated inta 
peritoneally into male mice that were killed 
intervals after inoculation. The perttoneal fluid w 
‘collected and measured ; if the amount was lees ths 
0-1 ml ib was recorded aa such. The sarcoma ce 
in the fluid were counted in a hmmocytometer ar 
recorded in millions per ml. From these results tj 
total number of sarcoma cells in each peritoneal flu 
was estimated. Histological sections were prepan 
from the fatty timmue in the peritonenm between t 
stomach and spleen and from the bodies of f 
attached to the gonads. Theizesulta, ADS UNO 
Table 1. 


Table 1. INCREASE OF BAROOMA OELLS AKD OF FLUID IN THe PE 
TONHAL "CaviTY amp IXHLTRATION OF PERITOXEAL Fat AF: 
INTRAPHRITONRAL 
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INOCULATION OF MALE Mics WIH 8:1 MILLI 
BAROOMA OELLS 















Rhe casu oo) 


Ay. < 68 

Range < 86 to 11:6 

8 Av 112 
Range 06 to 121 















It can be seen that during the first twenty-tw 
hours there is no significant increase in the numb 
of cells over those inoculated and no accumulatic 
of peritoneal fluid. During the first period (6-10 hr 
it was necessary to examine many sections from eac 
mouse; but, in some sections from each, saroorm 
cells could be recognized within the fatty tissue itse 
by their very large sire, basophilic cytoplaam an 
large vesicular nucleus. Some cells could be see 
applied to blood vessels, some to fat cells and som 
were in mitogis. In sections removed from m 
killed between 18 hr. to 22 hr, sarcoma cells wei 
more numerous, sometimes occurring in groups r 
placing fat cells. Between 80 hr. and 48 hr. thm 

to be an imorease in the total number : 
cells in the i fluid, and two of the si 
mice had more than 0-1 ml. of fluid. Sections ghowe 
that groups of sarcoma oells were in the fatt 
tissue and small vascular sheets of them replace 
fat cells. At 72 hr. there was a definite increase i 
sarcoma cells in the fluid, and three of three mic 
had excess fluid. Sections showed vascular shee! 
of sarcoma replacing relatively large areas of fatt 
tissue. 

These resulta show that invasion and multiplicatic 
of sarcoma 37 ocells takes place in peritoneal fati 
tissue before there is an increase of cells or fluid in tt 
peritoneal cavity. This suggests that intraperitoneal] 
inoculated sarcomas cells invade fatty tissue, whe 
they can obtain nutriment for multiplication fro 
nearby blood vessels. 

These findings permit the explanation that th 
ascites tumour initially in fatty tissue an 
when growth is sufficiently advanced, cells pass int 
the peritoneal cavity. If this is the mechanism ( 
growth of this tumour, the hypothesis that the cel 
multiply actively while freely suspended in peritone 
fluid remains to be proved. 
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I am indebted to Dr. Franks, Banting Institute, 
ronto, for the sarcoma 37 and to Hansi Kroeker 
d Miss Melville and staff for technical assistance. 
POURSUIT Uit coe NOH. 
noer Institute of Canada. 


Department of Pathology, 
University of Manitoba, 
Winnipeg. 
July 11. 


Perr WARNHR 


A Proprioceptor in the Body 
Musculature of Lepidoptera 


Duzrsa a study of muscle histolysis in saturniid 
yths!, sense organs were found in association with 
3 iIntersegmental muscles. So far as we can ascer- 
n, they are of a type not previously described for 
ects. They resemble the receptors discovered by 
exandrowicz* in the Crustacea. Hach receptor oon- 
ta of a modified muscle fibre in which the striations 
» faint, but which is capable of oontraction. In 
> final instar larva of Antheraca pernyi, there is & 
ir of theee tore in the meeo- and meta-thorax 
d in abdomi ts 1-9. The receptors lie 
the dorsal longitudinal muscles? and are attached 
the epidermis at the intersegmental folds. They 
raigb metamorphosis and are present in the 
domen of pupa and adult, but so far they have 
t been located in the thorax of these stages. Near 
3 middle of the fibre, a swelling is formed by an 
oid sac filled with an unidentified substance which 
ing with some nuclear stains such as hematoxylin 
d celestin blue. Attached to the receptor ab this 
int is & single large sensory neurone the dendrites 
which enter a fibre tract running the full length 
the receptor. The fibre tract appears to be com- 
sed of connective tissue fibres. A rich motor 
1ervation is present, with nerve endings at intervals 
along the organ. Similar receptors have been found 
Plaiysam4a ceoropia, Telsa polyphemus, Sanna 
Hert and Actas selens. 

Ihe function of the receptors of the pupa of 
pernyi has been, investigated oscillographically. 
ter exposure of a single with a suitable 
gth of nerve, a strip of cuticle ing the receptor 
removed from the pupa. Flaps of cuticle from the 
‘ghbouring segments are left at either end of the 
paration. These flaps are clamped in an apparatus 
signed for stretching and relaxing the receptor. It 
asiste of & ‘Perspex’ trough with a fixed clamp for 
3 end of the cuticle strip and an adjustable p 
the other end. The adjustable clamp is attached 
a metal rod which can be looked when the prepare- 
a a The bracket for the 
lis in turn & to a solenoid which causes the 
i and clamp to fliak to and fro in the direction of 
an a ee i PN p dn The amount 


pios eon 

eot Ringer's solution’. 
piura chus impulse discharge oan be 
worded from this preparation. The duration of 
pulse is &pproxunately 5 msec. at room tempera- 
*, and the discharge frequency depends on the 
ion. Frequencies of about 80 impulses/aec. are 
nmonly found when the on is seb up with 
ninimum of tension. The activity con- 
Mende abc Gate Stretching 


the ion evokes an immediate increase in 
the frequency, and the higher level of 
activity is maintained while the stretch laste. There 
is a certain amount of adaptation; but the time course 
of the adaptation is very slow. After cessation of 
stretah, there is a marked post-stimulatory depression 
followed by a ual return of the impulse activity 
to the initial di frequenoy. 

The presence in insects of proprioceptor organs 
closely resembling both in structure and in mode of 
function* thoee recently discovered m Crustacea 
appears to be of consi le interest. A detailed 


` study of the histological structure of the organ and 


of the quantitative aspects of ita responses is in 
progress, and the resulte will be published elsewhere. 


L. H. FrxLAY80N 
OTTO LOWENSTEIN 


1 Finlayson, L. H. (in the press). 
* Alexandrowica, J. B., J. Mier. Soi., 7e: S1 oo EIS 
Gn: 93, 315 ; J. Mar. Biol. Assos. EL, 277 
* Hpbrossi, B., and Beadle, G. W., Amer. Nat., 70, 218 (1086). 
Dicere Furzhpan, H., and Florey, B., J. Egg. hol, 


Sodium, Extrusion in Muscie 


Taa extrusion of sodium from the living cell against 
a concentration gradient has been demonstrated by 
Steinbach!, Desmedt"! and Maizels*. The mechanism 
af such an extrusion is often referred to as a ‘sodium 
pump’. We have repeated the above experiment 
with nerve and muscle; but we find it difficult to 
obtain consistent resulta, because toad (Bufo marinus) 
tissue does not always lose potassium and gain 
sodium in the cold. This pump is not entirely act- 
ivated by temperature change, as the above authors 

to stress that extrusion of sodium does not 
take place unless the external potassium is increased 
above physiological level. 

In the course of work on ionio equilibrig*ss, we had 
occasion to investigate the level to which the intra- 
cellular sodium would fall when the tissues wero 
placed in Ringer solution of which half the sodium 
had been ‘replaced by sucrose. A pair of muscles 
(or nerves) is allowed to equilibrate in normal Ringer 
solution for 2 hr. (longer for nerves), and then one 
member is analysed and the companion transferred 
to Ringer solution in which half the sodium has been 
replaced by sucrose. It is found that the mtra- 
cellular sodium decreases to half that of the control. 
It will be apparent from a study of Fig. 1 that this 
sodium has been extruded against a chemical gradient. 
We have found that this ‘pump’ is extremely reliable 
when contrasted with the vagaries of the Stembech 
pump. 

A survey of the time relationships shows that the 
sodium extrusion may be complete (in small muscles) 
nih m Gas ee usually within 

no further ionio alteration takes place 
during the following three hours. 

The ‘pump’ described differs in one particular 
respect from that of Steinbach in that the potassium- 
levels remain constant throughout the whole of the 
experiment, wbereas aocording to Steinbaoh there is 
& concomitant pumping in of potassium when the 
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(a) @) (e) 
Rode Morte aant, ed etn mea de 
tata ded). 


Sodium content of muscle is calculated on an intracelular basis 


cold muscles are warmed. Thus our experiment pro- 
vides another example of the non-reciprocity of 
sodium and potassium movements (for other examples, 
un 4). 

The independence of the movements of sodium and 
potasstum ig further emphasized* when we consider 
the action of metabolic inhibitors on the extrusion of 
sodium into the half-sodium Ringer solution. 

The nature of the ‘pump’ has been investigated 
in the following manner: 

Cold : the extrusion of sodium is entirely inhibited 
. by reducing the temperature to 5°0.; but the 
potessium-level is unaffected. 

Monotodo acetic acid (1 mM): prevented extrusion 
of sodium and caused considerable loss of potassium. 
The tissues were bunched and failed to contract on 
stimulation. 

Sodium fluoride: toad muscle appears to be 
resistant to the action of this inhibitor, but at high 
concentration (80 mM) the extrusion of sodium is 
inhibited without affecting the potassium-level. 

Calum lack: as the level of calcium will be 
reduced by sodium fluoride, the effect of calcium-free 
Ringer solution was tested. Extrusion of sodium 
was not inhibited and potassium remained constant. 

2:4Dintirophenol : the extrusion of sodium is not 
inhibited by 2:4-dinitrophenol at a concentration 
of 107* M, although the muscles showed marked loen 
of i and failed to contract on stimulation. 

ide: this inhibitor was also without effect on 
the extrusion, but at a concentration of 8 mM caused 


marked logs of potassium and bunching of the: 


tissue. 

Yohembine : did not affect the extrusion of sodium 
or alter the potassium level; but at 5 x 10~ M the 
muscles failed to respond to stimulation. 

Oyanide (5 mM): did not affect the extrusion of 
sodium, or alter the potaasium-level. The muacles 
contracted well on stimulation. 


Te woe: arpoa probable som th ede tans: 


of mhibitors + the energy for the extrusion of 
sodium is dertved from the glycolytic part of the 
respiratory cycle. 

There was no extra oxygen uptake by the muscle 
during the extrusion of sodium. 
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The resting and action potentials were follow 
by means of internal micro-electrodes. During + 
Mp ord dices adt OD eee 
Be ee pen (88 mV.). Within & f 

of p M. us AA ate hale 
solution the action potential fell from 132 mV. 
115 mV. There was no t rise in acti 
potential, although sodium was extruded fre 
the cell until the original gradient was restored, wh: 
is in contradistinction to the resulte of Desmedt’. 
F. H. Shaw 
BurgLEYy E. Srwo» 
t of Pharmacology, ^ 
University of Melbourne. July 14. 
1 Bteinbaeh, H. B., Amer. J. P. 167, 284 (1961). 
1 Demedi, J. H., J. Physiol., 181, T91 (1059). 


* Malxela, ML, J. Physiol., 108, 347 (1049). 
"n F. H., and Btmon, Shirley, H., Aus. J. Bey. Bial., $3, 


! Simon, Shirley, BL, Aux. J. Map. Biol., 33, 178 (1085). 
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Adenosine Triphosphate in the Adrenal 
Medulla of the Cow 

Duesma investigations on the specific adrer 
medullary granules containing adrenaline and m 
adrenalinet, it was found that these structures ha 
high contents of acid-labile D In prelb 
inary experiments with ion-exchange chroma 
on ‘Dowex 2’ using formic and hydrochloric 
eluting & fraction was obtained in which t 
main part of the acid-labile phosphorus was recover 
Judging from the ultra-violet absorption and t 
ratio pentose: acid-labile phosphorus: total ph: 
phorus, the chief compound in this fraction seem 
to be adenosine triphosphate. Therefore the meth 
of Cohn and Carter! for separation of adenom 
phosphates was apphed to adrenal medullary extrac 

The medulla of cow suprarenal glands, remov 
from the body 40—60 min. after killing the anima 
was extracted with 10 per cent trichloroacetic ac 
in the cold. The barium and aloohol-insoluble ph: 
phorus com: were precipitated together by + 
method of age’, dissolved in 0-1 N hydrochlo 
acid and the barium removed with sulphw 
acid. The solution was brought to about pH 8 
with ammonium hydroxide and the phosphorus om 
pounds were adsorbed on a ‘Dowex 2’ oolun 
(200-400 mesh, chloride form, 40 mm. x 13 mn 
flow-rate 0:5 ml.[min.). They were eluted (flow-ra 
1 ml/min.) according to the method of Cohn & 
Carter* (two experiments) or ing to the mo« 
floation of this method by Deutech and Nilsson‘ (fi 


experiments). Fractions of 25 ml. were collecte 
analysed for morganio p horus, acid-labile phe 
phates, total phosphorus pentose, and the ulta 


determined by the method of Martin and 
Acid-labile phosphorus was estimated after hydroly 
(8 min.) in 1 N hydrochloric acid at 100° O. Pentc 
estimations were carried out according to the meth 
of Albeum and Umbreit*. Optical densities we 
measured in a Beckman spectrophotometer, Moc 
DU, the molecular extinction coefficient of adenoe1 
triphosphate at 257 mp (14,200) being used. 
Only 7-14 per cent of the acid-labile phosphor 
(P, in Fig. 1) appeared in the fractions eluted wi 
0-01 M hydrochloric acid — 0-02 M sodium chlori 
and with 0-01 M hydrochloric acid — 0:05 M sodit 
chloride. The remaining part (86—08 per cent of t 
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Fig. 1 
cal acid-labile phosphorus of the barium and 


sohol-insoluble ph orus compounds) was eluted 
th 0:01.M hydrochloric acid—0:2.M sodium 


loride (Fig. 1). The ultra-violet absorption and 
e molar ratios : acid-labile phosphorus : 
tal phosphorus of these latter fractions indicated 


at the eluted compound was adenosine triphosphate. 
te identity and purity of the preparations were 
ecked after isolating them as the barium salt from 
oled fractions and converting the salt to the free 
id with “Dowex 50 (hydrogen form) by paper 
romatography and by counter-current distribution 
Blyses. 

Ry values, identical with those of adenosine 
phosphate isolated from rabbit muscle, were 
tained by two-dimensional paper chromatography 
cording to Deutsch and Nilsson’. 

Craig counter-current distributions were carried 
t with 11 mL of each phase tube in system 6 


ed by Plaut, Kuby and for separation of 


\osphoric esters by solvent partition. 

It would appear from Fig. 2 that the i 

rves, calculated from pentose and ultra-violet 
sorption, agree well with the theoretical ones. 
Moreover, the calculated partition coefficient is in 
xu uogreeement, with that obtained for adenosine 
phosphate isolated fram rabbit muscle. The parti- 
m coefficients obtained under our experimental 
nditions (10-1) have been compared with those 
ported by Plaut, Kuby and Lardy* (15), and the 
Terence seems not to lie beyond the limita of error. 
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In the seven 1 the following amounts 
of adenosine triphosphate were found, calculated on 
the basis of the phosphorus contente : 520, 445, 585, 
500, 420, 595 and 400 mgm. (free acid) per 100 gm. 
wet weight of cow medulla. Preliminary experiments 
ee eee ee eei 
is i to the perticular granules containing 
adrenaline and noradrenaline in the cytoplasm of the 
medullary cell, and that no appreciable breakdown 
occurs during several days in granules isolated and 
suspended in 0-8 M sucrose and kept at 4° O. 

The large amounts of adenosine triphosphate and 
ita stability in the cow suprarenal medulla suggest 
that this tissue may be a suitable source for large- 
scele preparation of this substance. 

The investigation has been supported by a grant 
from Statens Medicinska Forskningsråd. 


Bovo: Niuson Research Department, 
Department of Histo A A.B. Leo, 
University of Lund. Hälsingborg. 
June 20 


1 Hillarp, N.-À., and Nikon, B., Adaq Pkyetol. Scand., 28, 11 (1064). 
* Oohn, W. H., and Carter, O. H., J. Amer. Chem. Soo. , 78, 4278 (1050). 


Filterability of the Swarmers of 
Rhizoblum and Azotobacter 


ALTHOUGH the existence of tiny, motile swarmers 
as a stage in the life-cyoles of the nitrogen-fixing 
bacteria, RAseobium and Asotobacier, has been known 
for many years, recent authoritative reviews! have 
cast doubt upon the genuineness of the omenon. 

The ability of the swarmers of Rhtsobtum to pass 
through a Chamberland candle has bean recorded?; 
but those of Azotobacter are not known to have been 
filtered 2 

In the oourse of some obeervations upon the life- 
cycles of these bacteria, the swarmers of both genera 
have been separated fram the vegetative cells by 
filtration, and from the filtrate new cultures have 
successfully been made. This offers conclusive proof 
of the validity of the complex life-cycle in both cases. 

It appears that much of the previous work in this 
field has been carried out without consideration of 
the size of the filter-pores or that of the gonidia to 
be filtered. Microscopio examination showed that 
the size of the gonidia was about a quarter of the 
width of the vegetative cell, that ie, 0:3 micron in 
the case of Rhisobium gonidia and 0:8 micron with 
Asotobaoter. ‘Binterware’ sintered glass filters were 
employed. These were cleaned with concentrated 
nitrio acid each time they were used; then, after 
washing well with water, the filter, filter flask and a 
container for the filtrate inside the filter flask were 
autoclaved before use. 

Cultures were grown on potato agar and the growth 
emulsified with Ringer’s solution. A coarse filter 
(No. 2) was first employed in order to remove the 
large aggregates of particles. A manometer and an 
air-leak were fitted to the pump so that the pressure 
could be controlled at — 500 mm. 
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With Rhizobium cultures 4 
No. 5 filter was used. This has 
a pore size of one micron and will 
pass particles up to 0-8 micron. 
Results were rather variable ; 


de445. 
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sometimes it was possible to A B C 
filter the gonidial stage, at other Initial a = Sin. a = Itin Q = iin. 
times it was not, shone ie radius OF s l san E = (Sin l = j2In 
scopic examination sho t 8 - 4 a op a d 
gonidia were being produced. ! 
These variations may possibly 4-1 Y= È Wot 


be due to the close size of the 
swarmers and the filter pores. 
In the case of Azotobacter, con- m 5 
sistent results were obtained with — . 
a No. 4 filter, which will pess 
particles leas than 3 microns in 
diameter. Young cultures were 
used as controls. These were 
examined microscopically to 
ascertain that were not 
producing gomdia. It was found 
that filtrates from these cultures 
contamed no viable cells, where- 
as filtrates from the gonidia- 


Erosion affer | hr. 


2hr 
Ahr 


OD IT 


ween Tee 


of flow 


producing cells gave & heavy D E 
growth on subculture. By cen- a m Bin. a= lin 
trifuging the filtrates and exam- l = atin. 1.12 
ining microscopically, it oould be af m t 96-45 
shown that no vegetative cells ayn } a 

had through the filter. d X 


Failure in the peet to filter 
Azotobacter gonidia would appear 
to be due to workers using 
filters that were too flne; de 

*, for example, used filters 
with & pore size of 0 75 micron. 
This would certainly not allow 
the passage of Azotobacter gonidia. 


J. C. LAWEHNCE 
Department of Bacteriology, 
University of Birmingham. 
July 5. 

1 Allen, H. K., and Allen, O. N., Bact. Rewe., 14-15, £78 (1050). Jensen, 
H. L., Bact. Rør., 18, 106 (1954). 

1 Bowley, W. F., and Hutohineon, H. B., J. Agrio, Res., 10, 144 (1080). 

Ictus, W., and Leonowit»eh, E, £. Bak, IL Abi, 88, 216 


1 do Regel, 8., £. Bak., II Abt, 86, 44 (1032). 
J. Agric. Re., 8, 401 (1920). 


BS 


Lóhni and smith, 


Erosion in Meanders 


Sscompany flows are developed when a non- 
uniform stream passes through a bend, the plane of 
which contains the vorticity vector of the entry 
flow!. The importance of such secondary velocities 
im the erosion of mver meanders was pointed out 
originally by Thompson’, and large transverse 
secondary velocities have been observed in the flow 
of air through pipe bends, at Cambridge and else- 
where’. 2 

Experiments have been conducted in Cambridge 
on & water flume to investigate the rate of erosion 
in meanders of different amplitude. Tho cross-section 
of the channel at the begmning of each of these 
experiments was an equilateral triangle of side 4 in, 
and the water velocity was 6-8 in. per sec. duri 
the experiments. A standard mixture of sand 
aluminous cement was used to form the meanders. 

Fig. l shows the shape of the meanders in the first 
experiment, and the nature of the erosion obeerved. 


= Erosion offer lár. 
[n] E 


» 2h O 6 nis ain. 
» Ahr. 
a Shr 


Fig. 2 


The rate of erosion was greatest for the samalle 
meander (C) and least in the largest meander (4 
The walls of the channel were eroded on the outex 
of the meander bends; but almost all the erosic 
was confined to one wall of the channel, namely, t? 
wall on the outside of the initial bend curvatur 
The high-velocity water near the surface would 1 
displaced towards this wall by secondary motion | 
the initial bend’, 

In a second experiment, the initial curvature : 
each meander was reversed, and the direction + 
any secondary rotation therefore also reverse 
Fig. 2 shows the development of the meanders an 
indicates that erosion was now completely confine 
to the other side of the channel; that is, once aga 
the aide towards which the high-velocity part of tl 
stream should be diverted by secondary motion 1 
the initial bend. A longer settling length between 
large and a small meander was used in this secon 
experiment; but the small meander (E) was erode 
more rapidly once more, the erosion starting in eec 
meander on the outeide of those bends of the san 
radius of curvature as the initial radius of curvatur 

These investigations were made in oo-operatic 
with the Ouse Catchment Board. 


J. H. Honrooax 
Department of Engmoering, 
University, Cambridge. 
July 21. 
1 Hawthorne, W R., Proa. Roy. Soc., A, 806, 374 (1961). 
1 Thompson, J., Proe. Roy. Soe., 98, 356 (1870). 
Denga, Wy ife g datg Arming OES fupe 


1obenberger. 4 
(1051); J. Math. end Pkyrios, 38, 24 (1952). 
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\ SUPPORT FOR SCIENCE 


LTHOUGH the Appleton Committee, in report- 
ing on the supply of teachers of mathematics 
id science in Scotland, rejected the suggestion that 
or conditions in many school laboratories is a 
ason. for the lack of recruits to science teaching, it 
d not deny that some achool buildings are old and 
attractive and that some laboratories are sparingly 
quipped. Moreover, if the standard of school science 
rildings and equipment is, in general, as satisfactory 
England and Wales as the Appleton Committee 
und it to be m Scotland, the indications are that 
we standard is likely to deteriorate rapidly in the 
wence of special assistance. The maintained 
condary schools are able to look to public funds to 
ble them to extend their laboratories and to 
iprove their equipment and facilities for science 
aching; and Sir David Eooles has said enough in 
ent months to justify them in facing the impending 
alge’ with some confidence that their resources will 
> increased sufficiently to enable them to cater 
ficiently for the anticipated and desired increase 
. scholars studying science. 
The independent schools in Britein have no such 
mfldenoe, and any expansion must be financed out 
‘their own resources. They are reluctant to raise 
wir fees further, although these have not risen 
vough to cover the whole oost of running and 
‘panding the schools. If indeed fees have not yet 
ached the limit, that limit must shortly be set by 
© same factor of increasing taxation in the higher 
vels which is already drying up the private bene- 
ctions and endowments which in the past brought 
1e schools into being, and have made possible the 
itateanding education for which they are famous. 
These schools, with ther fine tradition of scholar- 
ip in the humanities, represent a valuable potential 
uroo of scientists and technologists, But first it 
IIl be necessary to overcome the reluctance apparent 
them to enter on such careers; a‘ reluctance to 
hich the Advisory Council on Scientific Policy and 
wakera in both Houses of Parliament in recent de: 
ites on scientific and technical man-power, the ahort- 
re of science teachers and similar themes have 
rected attention, as well as Sir Alexander Todd in 
s address to the Parliamentary and Scientific Oom- 
ittee last July on the scientific man-power prob- 
m. For that reason alone it is fitting thas industry 
would come forward and assume some of the 
sponsibility which private individuals are in- 
easingly unable to discharge. The Industrial Fund 
r the Advancement of Scientiflo Education in 
hoola, which as announced in Nature of November 
p. 860, has been established by seventeen chemical, 
eotrical and mechanical companies, is 
tended to provide funds for the considerable 
pansion in the provision of &nd equip- 
ent which is required if the independent schools 
id direct grant schools in the United Kingdom, the 
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TEACHING IN SCHOOLS 


Channel Islands and the Islo of Man are to make 
their fitting contribution to the increased supply of 
scientists and technologists that the nation needs. 

This initiative was warmly welcomed by the 
Minister of Education, Sir David Eccles, in the 
course of a reply to & question in the House of 
Commons on November 1 regarding the improvement 
of facilities for advanced science teaching in the 
schools. In that reply Sir David said that since 1045, 
about a thousand new laboratories had been built or 
started in maintained grammar or technical schools. 
In a written reply on November 10 he estimated the 
cost of these as £1-5 million in technical schools, just 
under £3 million in grammar schools and £9 million in 
modern secondary schoole. He expréased the hope that 
authorities will continue to use their freedom in minor 
works to improve science accommodation; but he 
said he is ready to consider on their merita projects 
which could not be executed for less than £10,000. 

Whatever reservations may be held as to the effect 
of the establishment of the Industrial Fund for the 
Advancement of Scientific Education in Schools on 
the supply of science teachers, it cannot be other 
than beneficial and will enable the schools to offer 
opportunities in science to an increasing number of 
boys and girls. This is desirable not only from the 
point of view of publio or industrial administration, 
but also from that of the production of scientists or 
technologists, as Sir Henry Tizard emphasized in his 
Haldane Memorial Lecture last March. Moreover, it 
should be noted that the examples of research carried 
out in schools cited by Dr. A. G. Lowndes in his 
paper at the Birmingham meeting of the British 
Association were carried out in independent schools. 
The improved facilities which this new Fund may 
make possible in such schools should assist the 
recruitment of first-class science teachers, and Mr. 
J. T. Stock haa recently directed attention to this 
aspect. In a recent note m The Times Educational 
Supplement, ho described the results which have 
followed the granting to him and a colleague at 
Norwood Technical College, in consequence of the 
Ministry of Education Orrcular 04 of 1946 on Research 
in Technical Colleges, of five hours a week relaxation 
of teaching duties for research in chemistry. Some 
90 per cent of this work, largely on the design 
and development of micro- and gem1-micro-apparatus 
and techniques, has been carried out with equipment 
and materials normally available in schools. 

This particular work has received a fair amount of 
recognition, notably in exhibits at the Science 
Museum and at the International Oongreas on 
Analytical Ohemistry at Oxford in 19523 and in a 
B.B.O. Science Review telefilm ; but ite importance 
in the present connexion is its demonstration of the 
potentialities of research with a modest official 
allowance of time. The factor is certainly one not to 
be discounted lightly ; and it is even possible that, 
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as regards the recruitment of science teachers and 
the supply of scientista and technologista, the great 
value of the establishment of the new Fund will lie 
in the increased prestige which is thereby given to 
science and to technology as careers. Indeed, if ita 
full effect is to be felt, it is important that soientiste 
should make every effort to overcome whatever 
obstacles continue to hinder the ablest boys and 
girls in the independent or the grant-aided schools 
from taking up a science career. Equally, of course, 
it is important that other firms should follow the 
lead of the institutors of the Fund. 

In this connexion it is worth recallmg the provoca- 
tive remark mado by Bir Henry Tizard thirty-five years 
ago, and which he quoted in his Haldane Memorial 
Lecture, that the fame of the old School of Greats at 
Oxford was not really due to the intrinsic merits of 
the two subjecta studied, but rather to the fact that 
men who took high honours in it had been specially 
selected at school to read classics because of their 
outetanding ability. Bir Henry went on to argue that 
any other two subjecta would serve equally well for 
the training of the mmds of men who are going into 
the Civil Service and other professions, provided that 
they are equally difficult and well tanght, and to 
suggest that in this scientific age one of the subjects 
of Modern Greats should be science, and the other 
modern philosophy, history or economics. The sug- 
gestion was even then taken quite seriously ; but ite 
relevance to the teaching of science in the independent 
echools is in streasing the importance of quality. If, 
as there seems to be some reason for believing, in 
spite of the increase in the number of university 
students since the War, there has been no propor- 
tionate increase in the number of those obtaming 
first-class honours, ıt i8 of the utmost national 
importance that a reasonable proportion of the 
ablest students entering the universities each year 
should study science. 

To ensure this, there must be no undue bias 
against science in the schools ; and every effort must 
be made to sep that the opportunities of sciense and 
technology as careers are fairly presented, and that 
ihe claims of science and technology as intellectual 
disciplines are fully understood by headmasters and 
their staffs. On them must reat a large responsibility 
for guiding the ablest young minds under their care 
to oonsider the claims of a career in science or 
technology ; but it is no leas important that such 
careers should have the prestige and status in the 
public mind which can be as important ag remunere- 
tion in attracting recruits of high quality. The 
decisive factor is often the influence of the science 
master himself. If the new Fund, by furthering the 
provision of laboratories and eauipment and im- 
proving teaching conditions generally, imcreases the 
prostige of science and those who teach it im the 
schools, then it may well help to attract teachers of 
ability and enthusiasm. In this way ib may make a 
decisive contribution, not so much to the early 
removal of the shortage of science teachers, as to 
ensuring that a fitting proportion of the ablest minds 
in the sixth forms of schools each year turn to science 
or technology as & career. 
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ISOTOPES IN THE SERVICE OF 
GEOLOGY 


Isotope Geology 

By Prof. Kalervo Rankama. Pp. xvi4-535. (Londo» 
P n Press, Ltd.; New York: MoGraw-H 
Book-Oompany, Inc., 1954.) 75s. net. 


1950 Prof. K. Rankama proposed the ter 
‘isotope geology’ to cover the investigation 
geological problems by means of research on tX 
occurrence and natural history of isotopes, ar 
especially the variations of their relative abundance 
Some of the vast possibilities of this fascinating ar 
rapidly expanding field of discovery are ben 
actively explored by several enthusiastic teams : 
workers, and already the output of literature h» 
become an accelerating stream with which only 
n esa Sele pen pen: Geologists hay 
erefore good reason to be grateful to Prof. Rankan 
for giving them this admirable account of the prix 
ciples of the subject and for making so readily avai 
able the results achieved up to very nearly the da: 
of publication, The book is divided into two part 
of which the first is a remarkably lucid account : 
the physical and chemical principles involved in tl 
various methods and techniques, while the second 
devoted to and i all tk 
relevant information about the isotopes of most : 
the elementa, with special reference to actus 
examples of isotope fractionation m Nature_and tk 
geochemical processes responsible. Part 2 is muc 
more than & compilation of date and a guide to tł 
literature—although im these respects alone it 
invaluable—for on every appropriate occasion th 
author discusses the geological significance of tb 
resulta and directs attention to the many critical gay 
where more data are urgently required. Indeed, fe 
books can have been written in which so man 
opportunities for productive research are freely pr 
sented. For example, we can now clearly see how t 
solve some of the more tantalizing problems of petri 
genesis and ore deposita, while at the same tim 
realizing that each successful forward step will requi 
organized and patient team-work, and the expenditur 
of much time and money. Thè stimulating effect 
of this book should help to shorten the time very sul 
stantially by adding to the numbers of eager worken 
Among the problems to which useful contribution 
have already been made, the measurement of gec 
logical time stands out as by far the most familia 
and successful. During recent years the radiocarbo 
method has made it practicable to begin the oor 
struction of a world-wide ‘atomio calendar’, goin 
back perhaps some thirty thousand years, whic 
would provide an ‘absolute’ chronology if the funde 
mental assumption of long-term constancy of cosmic 
ray intensity could be justified. Dating of sample 
already dated by varves is the obvious requirement 
but as yet this has not been systematically carrie 
out. Indeed, if E. Anteva (J. Geol., 68, 499 ; 1955). 
correct in conoluding that the radiocarbon age fc 
the celebrated Two Creeks forest bed (11,400 year 
is at least 8,000 years too young, the method wi 
eventually disprove the assumption and show ho 
the intensity of cosmic rays can be ‘calibrated’ ove 
the period that has been measured by varves. A 
the other end of the known time-scale, the Spe 
based on the accumulation of radiogenic isoto 
lead have been successfully applied to the dating ( 
meteorites, by the use of techniques that would hax 
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med little short of miraculous & few yoers ago. 
the many topics involved in geochronology—and 
yw outside, such as the ‘age’ of the elements them- 
ro&—are treated competently and critically, with 
trm and frank asseasment of the difficulties that 
re still to be overcome. For example, in discussing 
Biber or mbt tho deter of dear of the eadiocetive 
slides have varied with time, Rankama pertinently 
piod As Ee 
asurementa of ic haloes is not infallible, 
oO ris ae tsa a dee eee 
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wrously gives me credit for having made the first 
structive suggestions involving ‘isotope geology’, 
ved on tho inference that the isotope of calcium 
erated by the radioactive isotope of potassium 
uld increase during geological time about twenty- 
‘en times as fast in ag in basaltic rocks. 
that time (1932) it seemed to be quite practicable 
determine the abundance-ratios that were needed 
decide whether various rocks had been formed by 
ferentiation or not, and if not, whether some such 
(eas as replacement or transfusion had operated. 
is optimism was based on the mistaken belief, 
m current, that the radioactive isotope of potas- 
m was of mass 41 and that ite decay product was 
cium-41. It was not until 1935 that Nier showed 
» active nuclide to be potassium-40. In the 
orim, ag Rankama records on p. 815, “the method 
8 actively inveetigated by the magneto-optio 
thod developed by F. Allison in the United States, 
5 no resulta were published". Tt was very fortunate 
us that we were oautióus enough to abstam from 
alishing, and it may be of interest to place on 
ord how we eventually came to realize that, what- 
x was being measured, it was not calcium-4l. 
er a period of two years I sent ‘scores of analysed 
k-powders to Dr. Allison for the determination of 
loium-41'. The resulta were dramatically exciting 
1, despite a few disturbing discrepancies, I felt 
Se ee E 
eee ae Oe eee ot 
of tracing the source of the 


n diis Me cipi tud fossils 


‘ratio of 'calotum-41' to total calcium had increased 
tematically during geol time. Alas, there 
3 no increase! The rian ratios did not 
‘ar appreciably from the values for modern shells 
l sea water. This pulled us up with a painful jerk ; 
1 the discovery about the same time that no such 
xpe as calcium-41 is detectable by the mass 
ctrograph (the decay product in question being 
ofum-40) raised what were then, and still are, 
uperable difficulties against making a fresh start 
h the right isotopes. Increase of the ratio of 
ontium-87 to strontium-86 with geological time 
raid be much more easily detectable in marine 
mical sedimenta, as Wickman pointed out in 1048 ; 
i Bankers hàs still to report that even this highly 
mising method has so far failed to yield satis- 
tory results. 

Hore positive progrees in tracing the origins of 
ks, minerals, natural waters and gases has been 
ieved by determining the variations in the isotopio 
stitutions of such elements as carbon and oxygen. 
e chapters on these elements are consequently 
ong the longest and most informative. Baertschi’s 
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investigations are notable for their demonstration 
that both oxygen-18 and carbon-13 vary considerably 
in metamorphic limestones, ranging from tho rela- 
tively low values cha?aoteristic of sedimentary types 
to the higher values given by carbonatites of igneous 
origin. The high values oocur at contacts where, 
presumably, m quantities of juvenile oarbon 
dioxide, water, , traversed the rocks and effected 
isotope e ' during their Various 
investigators have found that oxygen-18 tends to be 
more abundant in granitic than m basaltic rocks, 
which is not what would be expected if these rocks 
were related by differentiation. The heavy isotope of 
silicon also tends to concentrate slightly in the more 
silicio rocks. However, much more evidence of this 
kind is required for a variety of elementa, in critically 
Mute mese rade aTe rd 
before firm conclusions can be reached, and here 
co-operation of field geologists is essential. Ran- 
kama’s chapter on magnesium—twenty linee, only— 
reflects a paucity of date for a very common element 
that is lamentable in view of the many problems 
connected with stony meteorites, ultrabasic tocks and 
basalts that still await solution. 

Im applications that are already under way 
include the assessment of the -temperatures 

corresponding to the growth itions of carbonate 
shells of Jurassic and later ages (the ‘carbonate 
thermometer’) and of the distributions of climate so 
implied. Similarly, the isotopic constitution of sul- 
pm d dM QS 

the mineral crystallized; for example, in hydro- 
thermal deposits the crystals béoome relatively 
enriched in sulphur-32 as the temperature decreases. 
A study of marine sulphates and sulphides of various 
ages has suggested to Thode and others that organic 
fractionation of sulphur did not oocur on an appre- 
ciable scale until towards the close of the Pre- 
Cambrian. Here there is a hint that the eerlier 
atmosphere may have been deficient in free oxygen 
and that the later rapid development of oxidizing 
conditions may have favoured the extraordmary 
efflareacence of Cambrian life-forms. While sounding 
& cautious note of warning, Rankama comments on 
blems and the urgent ` 
need for much more de research. 

The book has & bibliography of more than thirteen 
hundred items, an index of authors and an unusually 
detailed and efficient subject index. The only criticiam 
as to style is that the author has picked up the 
bad habit of using the word ‘date’ as if ib were a 
singular noun. It may not be out of place to direct 
the attention of ishers’ readers to this all-too- 
common fault. Few misprints bave been detected ; 
one that should perhaps be mentioned occurs in 
equation 75.27 on p. 883, where ™*U should be ***U. 
There is & related mistake in the reference to me on 
p. 388, concerning which I need only say that I was 
not guilty of having paid no attention to the isotopic 
constitution of uranium im my calculations. 

Prof. Rankamas is to be congratulated on a very 
impressive achievement, and the publishers on the 
production of a handsome volume that is worthy of 
its contenta. The book will be found invaluable by 
scientific workers in a wide variety of subjects besides 
geology and geochemistry, and many of its readers 
will doubtless join with the reviewer in the hope that 
supplements embodying the resulta of current and 
future researches in the same fields may be prepared 
at intervals by this distmguished author to wham we 
owe go much already. ARTHUR HOLMES 
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PHYSICAL MEASUREMENT 


IN GAS DYNAMICS AND 
COMBUSTION 


Paa Measurements In Gas Dynamics and Com- 
ustion 

Edited by R. W. 

and H. 8. Taylor. (High 
Jet Propulsion—Vol. 9.) 
N.J.: Princeton Uni ; London : Oxford 
University Press, 1955.) 84s. net. 


d ies: great advances in aeronautical science have 
been accompanied by remarkably fast ae 
ments in experimental techniques for studying 
various of the flow of gases. The first part 
of this ume, which is the ninth of a series of 
twelve on high-speed aerodynamics and jet 
sion, deals with methods of measurement of 
preasure, temperature, velocity and state of turbu- 
lence. Developments in the usual methods, such as 
schlieren photography, interferometry, hot-wire ane- 
mometry, piexoelectrio .preasure gauges, temperature 
measurements from infra-red radiation, and shielded 
ieiuna oe are described. A number of inter- 
eating, sometimes surprising, recent or possible 
techniques are also examined: these include the tise 
of active nitrogen for following density o at 
very low di ied the use of ultra-violet or X-ray 
tion spectra to measure density ; determination 
of ve. from the quenching of glow discharges ; 
study of PEE and wave-length distribution of 
soattered light for mist condensation problems; the 
use of light reflected at grazing incidence to determine 
the thickness of a shock wave ; and the determination 
of the surface temperature of projectiles in flight by 
coating them with a temperature-senaitive phosphor. 
The second part of the book deals with measure- 
menta on combustion gases ; this is restricted to 
physical methods, aa another volume, on ''Oombustion 
Processes”, is in preparation. There are chapters 
ee ee temperature measure- 
menta, determination of burning velocity, flame 
spectroscopy, the use of mass and analysis 
of the structure of the flame front. Standard methods 
are again covered, and some new techniques are 
discussed; these include developments in the 
spectrum-line reversal method of temperature 
measurement to give the temperature of complex 
flames, and the use of line broad and Doppler 
shift to give pressure and gas velocity in rooket- 
motor flames ; io determination of effec- 
tive rotational temperature; and the study of the 
thick reaction rone of flames at very low pressure. 
The sections in the part of the book on gas dynamics 
tend to be rather short and specialized, so that the 
effect is like a series of articles in a review journal, 
such as Reviews of Modern Physics, rather than & 
unified book. The combustion section, although 
limited to physical measurements, consists of longer, 
more comprehensive articles. Dr. E. F. Fiock's on 
burning velocities is very clear and includes new 
results; Dr. F. P. Bundy and Dr. H. M. Strong's is 
particularly good on the pio temperature 
meastrements; Dr. W. T. Reid’s on flame photo- 
phy is eagy to read but incomplete ; Prof. G. H. 
Dieke gives a good account of developments i in photo- 
electric spectroscopy as applied to flames; and Mr. 
N. Thomas streases the value of the new techniques 
for the detailed understanding of flame structure. 


B. Lewis, R. N. Pease 
Aerodynamios and 
xvi+578. (Princeton, 
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The rapid developments in the many aspects 
this field of research made the book necessary. 7 
inevitable time-lag in publication is probably 
sponsible for some omissions; there does not app 
to be any mention of quantitative neutral-wee 
schlieren photography, or of studies of flame struct. 
from measuremente of refractive mdex made with 

The book comprises twenty-four articles 
twenty-two authors. Generally the standard is hi 
and theese articles, at an advanced level, in which 
many developments in techniques are discussed, 
weloome. Most of the articles are naturally ret: 
specialized, so that most people working in some p 
of this extensive fleld wil find a few artioles 
considerable value but also others which cenm 
easily be read. There is a single collected subje 
index for the whole book, but no author-index. 3 
full references at the end of each article are, of com 
valuable. A. G. Garbo? 
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MALARIA IN RETROSPECT 


Man's Mastery of Malaria 
By Dr. Paul F. Russell. (University of Lond; 
Heath Clark Lectures 1953.) Pp. xv 4-808 + 24 plat 
(London: Oxford University Press, 1955.) 25s. D 
HE sixteen which have elapsed since 1 
start of the Second World War have seen gr 
developments in the control and treatment of malar 
In Oeylon the case-rate per 1,000 living has fal 
from 574 in 1040 to 11 in 1958. In Greece the to 
deaths from malaria in 1942 were 1,856; in If 
there were only 14 deaths from this disease. In Ita 
Bicly and Berdina malaria has been practica 
eradicated. An illuminatmg commentary on impro 
ments in treatment is given by the fact that, ea aod 
in Italy, Sicily and Sardinia approximately 300,( 
cases resulted in 8,407 deaths in 1919, in 18 
approximately 400,000 cases resulted in only $ 
deaths. Since 1948 there have been no malar 
deaths in the Italian Republic. Results of this nat: 
are conducive to a sanguine attitude, and an exp 
assessment of the position is therefore to be welcom 
Dr. Paul F. Russell devoted his Heath Clark Lectm 
to this subject in 1958, and in their published fo 
they provide an excellent résumé of the history 
the- disease and_an authoritative discussion of 1 
results of recent measures. 

Malaria has a venerable history. Empedocles 
supposed to have delivered the city of Selinus fr 
pestilence by diverting two nei streams 
that they cleansed the mouth of the river. In Rom 
times malaria was associated with marshes, and 
the Campagna and elsewhero Roman engine 
carried out much los gave exc 
lent deeoriptions of the olini features of malai 
sacas Gata iu modus enicued ri 
stagnant waters in producing "e 
xb e die warum core PY OS, Ves Varro, Oolu 
ella, Galen and other classical authors, the Pont 
Marshes were not sui drained until 1 
ten-year task which ended in 1940, and success 

in Greece is even more recent. 

In case of the malaria parasite there was a 
an unconscionable lapse of time between the fi 
glimmerings of recognition and the period wł 
practical use could be made of the discovery. 1 
characteristic pigment was seen in spleen and br 
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otons by Lanoiai in 1716 and by Bright in 1831. 
hey did not associate the pigment with malaria. 
oth Virchow and Frerichs described the pigmented 
lls and associated them with malaria. Frerichs and 
elafleld (1872) probably described tbe parasite— 
.© plaamodium—without recognizing it. In 1880 
lphonse Leveran recognized the fact that these 
xhies were living ites, and as & result of his 
liant studies and the work of the Italian investi- 
tors, Marchiafava, Celli, Golgi and their col- 
borators, part of the life-history of the vivax and 
1artan ites was known within the next few 
are. Yet in 1886 Osler was definitel das el 
itil he had found the crescent forms for hi . 
uring all this period there was much speculation on 
te means whereby the ite was transferred from 
1 infected to an uni individual. Moequitoes 
1d been suspected from ancient times, but Beau- 
srthuy (1854) was probably the first medical writer 
) state that they were vectors. In 1882 King, of 
fashmgton, D.O., listed nineteen reasons why 
\osquitoes must be considered responsible, and he 
as so convinced of his rightneas that he recom- 
ended that the whole city of Washington should be 
ivested in & closely woven metal screen as high 
i tho Washington Monument. Manson’s brilliant 
vosquito—malaria hypothesis (1804) is well known ; 
ub it is perhaps not so frequently realized that he 
tigsed the fact that the parasite, sucked from man 
y the mosquito, was later injected directly mto 
aother individual. He thought that the spores of 
19 malaria parasite were liberated by the mosquito 
to water, which was later drunk by the individual 
ho became infected. Ross devoted three years of 
tensive research to the discovery of the malaria 
»roxoites in the salivary gland of a mosquito, and 
though he worked out fully the life-cycle of the 
wlaria parasite of birds (proteosoma), by ill-luck he 
"s denied the final of the man-to-mosquito- 
;»man cycle, which was made by Italian workers in 
398. 
For nearly fifty years after these crucial dis- 
j»veries there was doubt ing what actually 
pened after an infected mosquito bit an uninfected 
dividual. In 1908 Schandinn described how the 
»oroitea penetrated the human red-blood cor- 
usclea; bub no one else had ever seen this phen- 
nenon. It was not until just before the Second 
7orld War that it was discovered in birds that-the 
yorozoites developed into pre-erythrooytio forms in 
ie liver, spleen and bone-marrow, and that these 
wms then developed into unpigmented exoerythro- 
tio forms before they invaded the blood corpuscles. 
he demonstration of these phenomena in the human 
ibject demanded a healthy imdividual who was 
ilg to be infected experimentally and then to 
ave & small portion of his liver removed for histo- 
gical examination. In 1948 and 1949 this important 
emonstration was made for Plasmodium vivax and 
'. falotparum by Shortt and his colleagues. The 
icubetion period was thus explained, and & better 
tarting-pomb was provided for the testing of new 
herapeutic remedies. 
Much has been written on the history of cinchona 
‘om ita introduction to Europe in 1032. Pelletier 
nd Oaventou discovered quinine and cinchonine, 
wo of ita four basic alkaloids, in 1820, and the other 
wo, quinidme and cinchonidine, were discovered 
ithin the next twenty-five years. Although obviously 
secifies for malarial attacks, all these substances 
ave certain disadvantages. Some of these have been 
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obviated by the newer synthetic drugs, such as 

i mepacrine, chloroquine, proguanil and 

Despite the great strides which have been 

made, the ideal drug for both prophylaxis and treat- 
ment has probably still to be synthesized. 

In this sphere of prophylaxis, enormous progress 
has been made by destruction of mosquito larve and 
by preventing bites of adult insects. In the destruc- 
tion of larve, oil was first used by Dunlap in 1798, 
and paris green was introduced in 19010. The work 
Bp Gorges during dance oe eee 
was a magnificent example of what could be done by 
persevering work of thia nature. In the campaign 
against the adult moequito, DDT was a discovery of 
the highest practical value. 

In these valuable lectures Dr. Russell has presented 
a very detailed summary of the history of malaria in 

which can be understood by anyone who 
knows the beresb elements of protoroology. He 
avoids the clinical features of the disease and con- 
centrates on the parasite, the mosquito, and the 
results of prophylaxis and treatment. The word 
‘summary’ is used advisedly. The literature of the 
subject is enormous, and Dr. Russell's very extensive 
bibliography is merely a token of what is available. 
It need scarcely be said that it is very carefully 
selected. Though Dr. Russell is perhaps not quite at 
home with the older material, he is a complete master 
of the modern literature. It is surprising that the 
Oxford University Press has allowed a number of un- 
Man gee terms to slip through—such as 'editorialired' 


im one English university and printed at the 
another. It ia disconcerting also to find in^ 
that the title of an article m a journal is italicized 
as though it wero a book—though the conven- 
tional practice is always used in the bibliography. 
Otherwise, the production of the book comes 
up to the high standard of previous Heath Clark 
Lectures. 


Tn his preface Dr. Russell specifically explains that 
the title of his book does not necessarily mean that 
malaria has been eradicated. There are, indeed, some 
small clouds on the distant horizon. Although 
malaria parasites were exposed to cinchona and its 
alkaloids for three hundred years without showing 
signs of drug resistance, some strains have now begun 
to show this property. Further, in some areas these 
strains have been spreadmg—for example, Plas- 
modium falciparum in Malaya and P. vivaz and P. 
malarias in Indonesia, At present this resistance can 
be overcomes by the administration of full doses of 
poe ee ee 

the next move. Agam, certain ies of mos- 
sr a M Ge 
and Java this method of prophylaxis is no 

longer possible. There are many sociologists and 
demographers who hold that the great advances 
made in the control of malaria will lead to epidemics 


of that disease, or alternatively to over-population 
and famine. In the final part of his book Dr. Russell 
skates gracefully over this ali ioe without 
attempting to make much way. Perhaps he 
dqes not intend to, since the itimate goal of the 
medical man is yet far distant. . Russell estimates 
that at the present time 250 million suffer 


attacks of malaria yearly and 3-5 million dio of it. 
In this field there is still sufficient work in hand for 
the Rockefeller Foundation, of the staff of which Dr. 
Russell is a distinguished member. 

E. ASHWORTH UNDERWOOD 
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PROTEIN SYNTHESIS IN ISOLATED CELL NUCLEI 


By Dr V. G. ALLFREY and Dr. A. E. MIRSKY 
The Rockefeller Institute, New York 
AND 
SYOZO OSAWA* 
Blological Institute, Nagoya Untversity 


T? experimente described previously, it was noted 
that nuclei prepared from the thymocytes of the 
calf can actively incorporate p1-alanine-1-“O into 
their proteins when incubated $n vitro. This activity 
of the isolated nucleus required that its deoxyribo- 
nucleic acid remain intact: the incorporation of 
amino-acid was seriously impaired by 

of the nucleus with deoxyribonuclease. A 
recovery of deoxyribonuclease-treated nuclei could 
be observed when a supplement of calf thymus 
deoxyribonucleic acid was added to the incubetion 
mixture!. 

The present communication is concerned with the 
further investigation of protein synthesis by the 
isolated nucleus, with the role of deoxyribonucleic 
acid (DNA) in this prooem, and with the capacity 
of the thymocyte nucleus to meet ite energy require- 
ments through the synthesis of high-energy phosphate 


bonds. 
el Dua cee of wei 


A rapid procedure for the 
from the thymus of the 
described!s*, In ite essentials, the E cre beue 
a controlled homogenization of the tissue in cold 
0-25 M sucrose solution containing a small amount 
of calcium chloride. “Coarse fibre is removed by 
filtration through gauze and through flannelette, and 
the nuclei are separated by fractional centrifugation 
and thoroughly washed. In the experimenta about 
to be described the nuclei were prepared in 0:25 M 
sucrose containing 0:0020 M calorum chloride. 
Nuclei so isolated meet a surprising number of the 
requirements which we consider desirable and necess- 
ary before a study of their biochemical attributes is 
undertaken. First, in overall composition and in 
enzymic constitution these ‘sucrose’ nuclei are the 
equivalent of nuclei prepared from the thymus under 
non-aqueous isolation conditions, that is, by a modi- 
fled Behrens’ prooedure*^*. The latter nuclei are 
selected as a standard of comparison because their 
parity has been established RA chemical, enzymatic 
and immunological teste, and because only non- 


r¥s aqueous conditions of isolation preclude an exchange 
materials between 


A of water-soluble 


- 


*"jn gucroee 


nucleus and 
z, cytoplasm. A detailed comparison of thymus nuclei 
' isolated in sucrose with those p by the 
Behrens’ has shown that nuclei isolated 
ve retained their water-soluble enzymes". 


Li The deoxyribonucleic acid content is the same 


(2-5 per cent DNA-P) for nuclei pared by the 
two procedures, which indicates thas their overall 
protein content is also the same. 
cleanliness of the ‘sucrose’ nuclei comes from careful 
examination of such, preparations under the micro- 
scope. We have made use of ordinary light, phase- 
contrast, interference and electron microscopy. The 
electron microscope is of particular value for disoern- 
ing and estimating the extent of contamination by 
* Fallow of the Rookefaller Foundation. 


intact, small thymocytes. The proportion of ew 
intact cells in nuclear preparations is relatively lo 
For example, two preparations examined in this wr 


have shown 45 and 77 small thymocytes per thouse: 
nuclei, ively. Thus the electron micrograp? 
support demonstration by other optical az 


chemical methods that there is no groes contamin- 
tion of the nuclei with whole cells or cytoplasm 
debris*. However, it should be noted that oaref 
microscopic examination often reveals small bite : 
strands of adhering to some of the nuck 
'The extent of this contamination cannot be estimat« 
quantitatively under the microscope, but nucleic ac 
analyses and measurements make ib ole 
cuo E ue quM NE 
below 10 per cent. 

Nhan a suspengiantof Gubler du -puffered. euona 
medium is shaken at 87°C., in the presence . 
Dnr-alanine-1-1*( -or glyoine-1-140, there is a rap: 
incorporation of the isotope into nuclear protem 
It should be mentioned that what is actually measure 
in most of the described is the avera 
specific activity of the proteins which are precipitats 
in 5 per cent trichloroacetic acid (TCA). Nucle 
acids are extracted and removed with hot trichlom 
acetic acid and lipides are removed by successi 
treatments with hot aloohol, alcohol-chloroform 
ether mixtures, ether, and acetone. The remainm 
rotem is h in acetone, collected o 

ter-paper ta, and the carbon-14 aotivit 
measured using a Geiger-Müller tube and scalin 
circuit! More than 94 per cent of the carbon-] 
activity of the isolated protein remains after trea 
ment with 0.25 N sodium hydróxide for two houn 
and more than 89 per cent remains after reactio 
with ninhydrin. 

The time course of a typical moorporation exper 
ment is given in Fig. 1. It can be seen that after a 
initial lag period of 10-15 min, !*O-amino-aoi 

tion lmearly up to 90 mm. an 
Wee eee eee oe The phenomenon is asrobis 
The incorporation of '*O-alanine or + ine in a 
atmosphere of ni is negligible (Table 1). Th 
upteke is also inhibited by 10-* M sodiu 

and by 10* M dinitrophenol. Methylen 
blue (23:5 x 10-*.M) has no effect on amimo-aci 
ineorporation. The addition of a supplementar 
energy source leads to a slight morease in nuclee 
activity. For example, gluooee or a-ketoglutarat 
added to the incubation medium raises the level c 
isotope inoorpor&tion by 10-20 per cent. 

One of the moet striking effecte on nuclear aminc 
acid Derby is that produced by sodium, ioni 


Nuclei by the procedure described require 
sodium ion supplement to the medium in order t 
synthesize in actively. The effect of varied sodiuz 


concentration on the level of amino-acid 
shown, in Fig. 2. There is a well-defined maximum s 
about 0-068M. The specificity of the sodium require 
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Fig. 1. The time course of of alantne-1-^0 Into the 
of : flasks contained 1 mL 
on (100 wet weight) of nuolei per ml. 
of 0:25 M suorose — O ,0 5 mL of 0-1 M sodium 
—0:25 M sucrose buffer at pH 7:3, 0-4 ml of O1 M 
ginoose 625 of N&Ol per ml, and 0 1 ml. of DI- 
alanine-1-*0 on oon! 0-5 = 0 008 mo. per ml. 
The flasks were shaken in a bath for indicated periods 


and the uptake then halted by the addition of an equal 
af 10 cent &rlohloraoetio anid. Ths protein was prepared and 
its 14 acttvity determined as previously deseribed (ref. 1) 


went is emphasized by a series of experiments summar- 
ed in Fig. 3. In these tests an attempt was made to 
ibatitute all or part of the sodium in the incubation 
dium with an equal amount of potassium. In all 
iseg the total salt concentration was kept constant. 
; 18 evident that when all the sodium is replaced 


ible 1. HrrmoT oF AXOXIA, OYANIDR, DIXPTROPHENOL AND ADDED 
NTAPOLPEES UPON JO-LABELLED AMINO-ACID INCORPORATION HY 
ISOLATED CALF THYMUS NUCLBI 
















Conditions of experiment 





. Nucleitn O, 
Nuele! in N, 


. Nuecle! without added dt- 
Noole in 2 x 107* M dl- 
nitrophenol 








Xuole! without added di- 


mtrophenol 
Nuoleitn 1 x 107* M ti- 
nitrophenol 


. Nuecle: without added 


oyanide 
Nuolet in 0 001 M sodium 
cyanide 


Nuclei without added 
metabolito 

Nucleo! + 40 aM glucose 
Nuel + 40 &M akoto- 
glutarate 
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cent of the optimal value; increasing the Nat/Kt 
ratio results in & oo i increase in the 
amount of amino-acid incorporated. The extreme 
dependence of the synthetic activity of the nucleus 
upon the sodium ion concentration has made it 
necessary to oonirol rigorously the sodium-level of 
the incubation medium, In all the i 
described below supplementa of sodium chloride were 
added to bring tho final sodium ion concentration to 
0-068 M. The relationship between the sodium- and 
potassium-level in the medium and that within the 
nucleus is at present being ileal ep 

fe ee cts ee ted nucleus can 
be y destroyed either by heating, or by freezing 
and thawing. Nuclei stored at 2° O. gradually lose 
their ability to incorporate “C-amino-acids. The rate 
af decline in activity with storage varies considerably 
in different ions; but in most cases activity 
is well retained for 4—6 hr. and almost entirely lost 
after 24 hr. at 2°. Nuclei in hypertonic 
sucrose solutions (for example, 1 M) are inactive. 
Nuolei prepared in 0:25 M sucrose and afterwards 
placed in 1 M sucrose solution also lose their activity. 


Nature of the Incorporation Process 


There are several experiments now to be described 
which make it clear that the uptake of labelled 
amino-acids into nuclear proteins representa protein 
synthesis and is not simply & random or non-specific 
exchange reaction. 

The first of these experimenta i5 the demonstration 
that only the r-enantiomorph of the administered 


The ability of the nu 


to distinguish between 


pL-alanme-1-4C is eae aia into nuclear protein. . ` 
ous 
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with the pr-alanine-1-O. If both 

the D and the L forms of the !*C-alanine were utilized 

by the nucleus then both unlabelled isomers should 
compete with isotopic molecules for acceptance by 
the nucleus, and the oarbon-14 activity of the nuclear 
appeal a Rr ia lowered. Actually, 
the addition of has no such 

effect; only the L-isomer competes for Incorporatian. 

Tt follows, therefore, that only the r-form of the 

: MO.alanine administered is utilized for protein 
, Synthesis by the nucleus. 

'** A second experiment was designed to test whether 
the incorporated amino-acid is in constant exchange 
with other amino-acid molecules in the medium. If 
‘the uptake of amino-acids is indeed reversible then 
MC-alanine once inoorporated into nuclear 
should be exchanged with unlabelled r-alanine added 
to the medium after moorporation has occurred. This 
was tested in the experiments summarized in Fig. 5. 
Inoo ion of !*O-alanine was allowed to 
for 45 min. At that time a large excess of ed 
L-alanine was added to the incubation medium. In 
‘oontrol’ experiments an equal amount of unlabelled 
p-alanine was added. Samples of the nuclei were 
removed at 15-min. intervals and the :carbon-14 
activity of the nuclear protein measured in the usual 
way. It is evident from the curves that adding an 
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eightfold excess of unlabelled p-alanine has no eff 
on the normal time course of carbon-14 incorporati 
The addition of unlabelled r-alanine acta to suppr 
further incorporation of alanine-MO, as could ha 
been predicted from the previous experiment; b 
the specifle activity of the nuclear protein contint 
to rige. It follows that “C-alanine once incorporat 
into protein is not constantly replaced - | 
unlabelled alanine in the medium. Similar expe 
ments have been performed using a 200-fold euo 
of unlabelled r-alanine. No exchange was noted + 
to 180 min. after addition of the unlabelled amin 
acid, although ‘control’ experiments showed that t! 
nuclei were still actively incorporating O-alant 
over the entire period. Thus the incorporation 
labelled amino-acids repreagnts a synthetic rath 
than an exchange reaction. 


Vor. 176 


_ Role of Deoxyribonuclele Acid 
In Protein Synthesis 


Wi work of Gal and Holker bo IOS e n 
in bacterial cell residues’, and from studies 
amino-acid incorporation by a ribonucleoprote 
complex of the lrver*. ao ee 
acts to amino-acid i d 

The i cell nucleus aff 

sone isolated, cll nucleus fords « unique oppo 
the proceas of protein synthesis, and the results ha 
& special interest because they ultimately bear « 
the mode of action of the gens, and on the chemic 
relationships between the nucleus and the cytoplagr 


o 0 0/0 ——] 
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poration of the latter is markedly impaired. The results 
m Table 2 show that the degree of impairment be- 
comes more serious as more and more of the deoxy- 
ribonucleic acid ia degraded. Removal of practically 
all the deoxyribonucleic acid leaves only 15 per cent 
of the activity observed in ap iate ‘controls’. 
These findings suggest a direct of deoxyribo- 
nucleic acid m nuclear protein synthesis. 

Additional sup for this conclusion arises from 
experiments test whether the synthetio activity 
of nuclei treated with deoxyribonuclease can be 
restored by the addition of prepa! calf 
thymus deoxyribonucleic acid. In 
Gh nolal ere keitad with dao ribonuolcess mider 
. the conditions summarized in Table 3. The activity 
of the enryme was then blocked by the addition of 
citrate, and a deoxyribonucleic acid supplement was 
added. The isotopic amimo-acid was then supplied, 
and incorporation allowed to proceed for 60 min. 
The specific activity of the protein in nuclei which 
had recerved a deoxyribonucleic acid supplement was 
then compared with the protein activities in ‘control’ 
nuclei which had been treated with the enzyme in 
the same way but which had not received any 
additional deoxyribonucleic acid. The results of such 
experiments all agree in demonstrating that added 
calf thymus deoxyribonucleic acid does in fact restore 
& part of the original activity of the hucleus. 

It is a matter of considerable interest to determine 
whether nuoleio acids other than calf thymus deoxy- 


00 





b or after ribonucleio acid can restore the synthetio capacity 
ptako. has D of deoxyribonuclease-treated thymus nuclei. Several 
ierowe ; E taining such experiments are now in progress, and it has been 
35 ] z very tentatively concluded that the thymus nucleus 
Ipplies t . can distinguish between thymus deoxyribonucleic 
inlata LE and a thas from wheat germ. 


cleic acid is required for nuclear 
protein aynthovn, tho question naturally erac aà à 
ow the deoxyribonucleic acid participates in amino- 
4 number of experiments which relate deaxyribo- acid moorporation. Several experiments were 
reenact i iB i farmed: to test w hollhinf the action of deoryribonidlaic 
eus now acid requires the active participation of its free phos- 
»eriments deal with the effect of deoxyribonuclease phate groupe. Pha vere of these “ex parrricr tare 
the uptake of labelled amino-acids. When isolated summarised in Table 4. The procedure used was to 
Jei are treated with crystalline pancreatic deoxy- add varying amounta of basic compounds which are 
onuclease before adding !*C-amino-aeids, the incor- known to combine with the free phosphoric acid 





Table 2. Hrrsct or D'BOXYRIBONUOLAASE AND RIBONUCLEASE on MO-AMOMO-AOD Í[NXOOKPORATION BY THYMUS NUGOLEI 





DXuoles. 
af " o ples acid Bpecifio icd Decrease in peara Sy 
N Dean oent) Gary spree cent) 


eto adding sotoplowminoaaid o ee i 

before adding Lsotopi o amino-acid gtyoins-1-40 1 

(preincubated without DNase) » 

CU RN M a ae 
Nueled with 0-5 mgm. DNase for $0 mtn. 
"Donted" muse 
). Nudel with 05 DXase for $0 mtn. 
Rue etel mgm. ‘or 


m 


~ 








= 

















J. Nugel with 0-1 Diasec for $0 min E 
| terrae mgm. r NOM u a 
5 Nuolet prenoubeted with 0-8 mgm. DNase for 15 min. DIL-alantne-1-40 61 54 
* ' nuclei >, 109 s 
| Nuolel preinonbated with 0-125 RNase for 15 min. 1 
‘Control’ nuelel pisi EM xa i» 3 





* In all expectments the Inedbakion flasks coger’ uo mL of molear suxpension, 05 mnl. o£ 0-1 M sodium phosphates- sucrose 
Cnty ine E Opt eee ooniaining o ‘singin, Nacl and 4-10 4H,O per ml. Gne-benih tl: of maaar scritine 
indicated amomut of ensym was then added inoubaiion allowed to proceed for the indicated time. The Isotopio amfno-aotd 

i mgm.) was then added and oontinned for 60 min, ‘Control experiments were performed in the same way without adding DNase. 
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Table $ 


Conditions of experiment* 


‘Control’ nuele! (preinoubated without DNase) 


Nuas! treated with 0-5) 
adding “O-alenine + oi 





DNase for 30 min. before 


» » 
» » 


E ' nuclei without DNase) 
Nuclei treated $h 0'1 marie DH, for: 3O mii: Bolito 
adding “O-alanıne + 





trol’ molei (preincabated without DNase) 
aciei treated with O- -1 mg, DNase for 40min. before 
adding '^C-alanine 


. ‘Control’ nnole! (preincubated without DNase) 
Wuole! treated with 0*5 mgm, DNase for '$0 min. before 
adding !!-O-alanine + trato 








*In 


vuffer (pH 
coming the indicated amounts of calf 


ee oontaining 
of DI-alanine-1 solution., Incubation was 


the ı noubation flasks contained 1-0 mL of 


theee expertmenis the 
7-3) and 0-4 ml. of 0: 
the indicated amount of 


groups of deoxyribonucleic acid. The compounds 
selected included the basic dye, methyl green, and 
ine, and a lysine-rich 
Tt is clear that 
ion of small amounts of methyl green, 
protamino or histone io the nucle ‘before aiding 
isotopic amino-acid has’ little effect upon the 

u amounts lead to a partial impairment 
spa carbon-14 incorporation ; but the impairment may 
reflect osmotic or other damage to the system, since 
large amounts of added serum albumin also decrease 


the uptake. 
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Oalf thymus 
DRA added 
(mgm. ) 








DM eco conning 616 yam. Rach an di 10 men. 


DNA and 20 AM ot odium, 
60 min. ‘Contro!’ experiments 





Bo oj PRO »»o 


T4 
101 


15 

13 
13 
48 





0-5 mL of 0-1 M sodium phosphate — 0-25 M 
4H,O per ml. O T ml, af DNase solu! 
for tho Then 1 mL of D 


Indieated time. 
Jas adad, followed by 0T mL (50 Dh 


were performed in the same way without adding 


A few other observations are included in Table 
The first deals with the effect of chloramphenic 
which has been shown to block protein synthesis 
bacterial systems!4, This compound had little effi 
on amino-acid incorporation by isolated thym 
nuclei. A second observation ia concerned with i 
effect of added cortisone, which has been shown 
cause involution of the thymus 4n vivott. The additi 
of this steroid diminishes amino-acid uptake by 1 
isolated nuclei. 

Since deoxyribonucleic acid is 


for prot 
synthesis in the nucleus, and ribonucleic 


acid is need 


Tabled HYFROTS OF BASIO SupsTaAWoms, OORTISONS AWD OHLORANPHENIOOL ON !*O-ANINO-ACID INOORPORATION BY ISOLATED THYMUS NU: 


. ‘Oontrol’ nude: 

Nuolel ical green 

» +08 
.- 





. ‘Control’ nuclei 
Wuolel + 0-25 mgm methyl green 





‘Oonérol’ nuclei i 
Nuclei + 0-50 mgm. methyl green 











. ‘Oontro? muscle! 
TE Lem erm 
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r protein synthesis in the cytoplasm, the question 
vturally arises as to the role of ribonucleic acid within 
e nucleus. Attempts to relate the ribonucleic acid 
‘the thymus nucleus to nuclear protein synthesis 
we not so far been successful. Treatment of the 
dlated nuclei with ribonuclease before adding !*O- 
nino-acids has no effect on the uptake of the latter. 
owever, this result does not permit the conclusion 
ai ribonudleio acid. has cio pert in Tade protein 
ntheeis, because in the experiments mentioned only 
! per cent of the nuclear ribonucleic acid was released 
y the action of the enzyme. 
One difficulty which should be mentioned in this 
mnexion is the' problem of nuclear variability. 
uclei prepared from different thymus glands at 
fferent times of the year may vary considerably 
. their i One way in which they vary is 
. their susceptibility to ribonuclease. Several 
‘eparations (made during the winter months) re- 
ased all their ribonuoleio acid when treated with 
ip enzyme, whereas nuclei prepared more recently 
ere relatively gat The nuclear variability is 
ridenb in other ies as well: in oemotio 
opertion, aa evidenon by the tendency to form gels, 
id in the ability to retain the complement of acid- 
luble nucleotides. 
Which nuclear proteins become labelled ? The answer 
| this question depends at the outeet upon the 
cistence of a dependable and meaningful scheme of 
actionating the proteins of the nucleus. This is a 
ald of endeavour which is now in ite earliest stages 
: development, though it i to become a 
jor topic of biochemical investigation. 
We have developed a provisional fractionation 
*ocedure which is tee to the proteins of 
iymus ‘sucrose’ ei, and which. permita the 
paration of several classes of Bade of different 
‘operties, and considerable biological interest. In 
s essentials the procedure is as follows. (See flow- 
eet in Fig. 6.) The nuolei are first extracted with 
H 7-1 potasium phosphate buffer. The extractable 
*otein (Fraction 1) is about 10 per cent of the 
hole nuclear mass and contains about one-third of 
ie ribonucleic acid of the nucleus. The nuclei are 
ien suspended in 1 M sodium chloride, in which 


\ACTIOWATION OF THE PROTEINS OF ISOLATED OALY THYMUS NUCLEI 
Nudel 


extrast wiih pH 7 | phosphate buffer 





| 
(EN A +-protein) in 1Af NaCl 
on I] at 26,000 € 
3 | | 
saturate with NaCl (BNA -- prote) 
bring to pH 10 9 on IT] 
I l 
Solution 


extract with acetate buffer, pH 4-1 


remove salt (histones Gelatinons protein 
extract with acid (wraotion TT] X on ) 


ginine- and (DNA + histone tem) 
DOD, 
(nace (ehe V] 


Fig. 0. Fiow-aheet for the fiactianation of the proteins of calf 
thymus 'suorose' nune! 
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Table 5. ALANINN-1-^0 INOORPORATION DFTO DIFFERENT PROTEIN 
FrACTIONS oF THYNUS NUCLEI 


protein) 
Fraction V (non-histone protein associated 
with DNA) 





they swell and largely dissolve. The o t solu- 
tion 1s centrifuged at 26,000 g to sediment the un- 
dissolved protam. This residue (Fraction II) also 
Macc 10 por a oe ie Snes a and 
contains one-third of the total ribonucleic acid. The 
the bulk of the protem of the nucleus and all the 
deoxyribonucleic acid. This solution is saturated with 
sodium chloride and brought to pH 10-9. The resulting 
precipitate is treated with acetate buffer at pH 4-1 
to extract & histone fraction (Fraction III), leaving 
a gelatinous protein residue (Fraction IV). This 
gelatinous protein constitutes about 8 per cent of 
the nuclear mass. Its amino-acid composition and 
other properties show that it ia not a histone. After 
removing the salt from the saturated sodium chloride 
supernatant, arginine-rich and lysine-rioh histones!* 
are removed in dilute acid. The residue cantains all 
the deoxyribonucleic acid of the nucleus and a firmly 
atteched protein fraction (Fraction V) the amino- 
acid composition of which shows that it ia not & 
histone. 

When nuclei are incubated in the presence of 1C- 
alanine and afterwards fractionated according to the 
above scheme, wide variations in specific activity are 
observed in the different protein fractions. (It should 
be mentioned that the total alanine contenta of the 
protein fractions are very similar, so that differences 
in carbon-14 concentration reflect differences in the 
metabolic activity of the various proteins.) The 
resulta of such an experiment are presented in Table 5. 
Several of the findings are of particular interest. First 
is the observation that the protem (Fraction V) which 
is most closely associated with the deoxyribonualeo 
acid is by far the most ‘active’ protein of the nucleus. 
This result lends further support to the conclusion 
drawn from deoxyribonuclease experiments that the 
deoxyribonucleic acid plays & direct part in protein 
synthesis. A second point of interest is the fact that 
the level of isotope incorporation into the histane 
protein (Fraction III) is relatively low. This result 
agrees with earlier in vivo experiments” in which it 
wes noted that the incorporation of glyoine-"N . 
into the histones of mouse liver, and kidney 
is much lower than the uptake into the residual 
proteins of the chromosome. Finally, it may be 
noted that the ribonucleoprotein complex which is 
extracted m pH 7-1 phosphate buffer has a high 
level of activity. It is tempting to speculate that this 
high activity in a protem fraction of the nucleus 
which is diffusible indicates a role of this protem in 
the mechanism by which the nucleus interacta with 
the cytoplasm. 

Bince a protein component of ribonucleoprotem 
can be synthesized in the isolated nucleus the question 
arises as to whether the isol&ted nucleus can also 
synthesize ribonucleic acid, and whether the ribo- 
nucleic acids in different fractions are synthesized 
at different rates. (It has already been reported that 
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pig kidney nuolei isolated in sucroae can incorporate 
81P-orthophosphate into their ríbonuocleic acid!*.) The 
ability thymus and lymphoma nuclei to utilize 
glycine-“O for ribonucleic acid synthesis, and the 
role of deoxyribonucleic acid in this process are 
menta that O-glycine is actively inoorporated 
into the purines of the nuoleio acids of isolated 
thymus nuolei. 


. Energy-ylelding Mechanisms In Isolated 
Nuclel 
As considerable energy should be required for the 
active synthesis of protein in the nucleus, one would 
nuclei to contain an energy generating system, 
possibly involving energy-rich com sach as 
adenomne triphosphate and related nucleotides. Ib 


inhibited by both cyanide and 

To determine the overall concentration and dig- 
tribution of the nucleotides in thymus nuclei, analyses 
were first performed on the ‘standard’, that ig, nuclei 
prepared m non-aqueous media by the Behrens’ 
procedure. The cold acid extract of Behrens’ type 
nuclei was fractionated by ion-exchange chramato- 
graphy", and it was found that these nuclei contain 
.. mononuoleotides of adenine, -cytosme, uracil and 
guanine, with several uridine diphosphate 
in amount. The nucleotide analyses of the Behrens 
type nuclei are m close agreement both quantitatively 
and qualitatively with similar analyses performed on 
whole tissue, indicating that in this reapect at least 
no groes differences exist between nucleus and cyto- 
plasm (Table 6). i 

When similar analyses are performed on thymus 
nuclei isolated in sucrose solutions it is found that 
they retain 60-80 per cent of their original acid- 
soluble nucleotide content. These nucleotides are 
well retained after repeated washings with cold 
sucrose — calcium chloride solution. From the 
analyses of the nucleotides found in thymus nuclei, 


Table 6. ADRETER NUCLEOTIDE OFFANTS cy IBOLATED CAL TETNUS 
ULEI 
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& surprising observation came to light. During t 
P tion of ‘sucrose’ nuclei in the cold, t) 
nucleotide monophosphates characteristic of t) 
excised tissue sre largely converted back to tl 
energy-rich triphosphate forms which predomina 
in the living tissue. This synthesis of high-ener; 
phosphate bonds is presumably the result of extensr 
aeration of the nuclear suspension during the isolatic 


BLOXA 


ure. 
To test whether the synthesis of compounds li 
adenosine triphosphate is an intranuclear a 
or whether it requires the participation of the cyt 

the following experiment was performe 
uclei were isolated as quickly as le (25 mi 
ab 3*0.) At this time, most nu i are st 
present as monophosphates (gee Table 6). TI 
isolated nuclei were then stirred gently in the oo 
for an additional 60 mm. At the end of the expa 


“ment almost all the nucleotides had been convert 


to the triphosphate form. Since the conversion tak 
place in isolated nuclei, and occurs regardless of ti 
volume in which the nuclei are suspended, it appea 
that this is an intranuclear synthesis of high-ener; 
phosphate. Only intranuclear adenosine monophc 
phate seems to be involved because added adenosi 
monophosphate is not acted upon. The results 
Table 6 alao make it clear that the process is complete 
inhibited in the presence of 10-* M sodium cyanii 
or 2 x 10- M dinitrophenol However, it should | 
noted that certain reagents which block oxidati 
phosphorylation in mitochondria, namely, jam 
green B (2 x 10~ M), methylene blue (2-5 x 10+ M 
iino: of adenosine tri by isolat 
ymus nuchi. i 
does not occur in the &beenoe of oxygen. Tak 


relationship of this to the mitochondrial system 
being considered. 


Amino-Acld Incorporation by Lymphoma Cell 
Nudel 

The procedures described for he study of prote 
synthesis in isolated thymus nuclei have recent 
been extended to include another test syster 
Nuclei have been from the oells of a tran 
plantable mouse lymphoma [AKR lymphoma L | 
(This material was very generously given to us | 
Dr. John G. Kidd, of Cornell University Medic 
College.) The time-course of i ion of 14 
alanine by the lymphoma nuclei is included in Fig. 


In summary, nuclei from calf thymus 
@ sucrose medium y inoorporate “C-labell 
amino-acids. Ib has been shown that this is a sy 
thetic reaction which requires the i ion 
the deoxyribonucleic acid of the nucleus. Therefc 
a biochemical function of deoxyribonucleic acid 
the synthesis of protein in the chramosome. The fr 
phosphate dada leg the deoxyribonucleic acid do n 
seem to be in in the process. When the protei 
Of the milena: are Peckinnated and then clasii 

ing to their specific activities, ane finds t 
histones to be relatively inert. The protein fracti 
most closely associated with the deoxyribonucle 
acid has the highest activity. A diffusible rik 
nucleoprotein complex is also active. Together wi 
earlier observations on the inoor of amir 
acids by cytoplasmic particulates, these results sh 
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synthesis can oocur in both nucleus and 
It also follows that the nucleus can meet 
i ta of protein synthesis. In this 
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«cleus ia endowed with systems which generate 
gh-energy phosphate bonds. [July 26 
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THE VENEZUELAN INSTITUTE FOR NEUROLOGY AND 
BRAIN RESEARCH 


By Dr. GEOFFREY H. BOURNE 
London Hospital Medical College 


' 


\ITUATED in the beautiful mountains surrounding 
) Caracas, tho capital of Venezuela, and only 12 km. 
way from the centre of the city, is an Institute 
hich representa the first stage of a great scheme for 
surological research. 

On January 1, 1955, the 5,000-ft. mountain on 
hich this ‘Institute has bean placed was virgm 
rritory ; since then, the prodigious efforts of Dr. 
umberto Fernandez-Moran have resulted in the 
sttening of the top of the mountain, the building 
` an 800-kW. electric power station with 
wntrolled ee a water-supply system which 
clude an i lake of some 6 million litres 
wpecity, and what 1s described as the ‘Pilot’ unit of 
w Institute, together with residences for the staff. 
n December 2 this first section of the now Institute 
as bemg opened by the President of Veneruela, 
eneral Maroos Perez Jimenez, leas than a year from 


(o omjsyt : - DEL dts » ere 





Fig. 1. 


the arrival of the first bulldozer on the mountain 


top. 

This first stage of the plan has already cost three 
million dollars, but much more will be spent before 
the entire project is completed. This first part 
contains laboratories for research into nerve ultra- 
structure, iology, biophysics, biochemistry 


and biomathematios. In addition, there are a " 


large library, several workshops and ten residential 
unita for scientific and assistants. A guest 
house for visitors from abroad is aleo incorporated 
into the design. Further development of the Institute 
envisages & large building .for the Neurotropio Virus 
Research Unit, a large radiation laboratory which 
will be ipped with a nuclear reactor for medical 
ran id further buildings for biochemistry, bio- 
mathematics and experimental neuropharmacology. 
It is proposed ultimately to have a hospital of two 








The Venexuelen Institute for Neurology and Brain Research 
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3. Xii building of IVNIO (Venezuelan Insttute for N 
with three 


equipped electron . 
Unit; (€) Departnat for Nucleas Magnetic Resonance riches > (5 


hundred beds similar to the Research Hospital at tho 
National Institutes of Health in Bethesda, U.S.A. 
In fact, the Institute was founded last year (April 29, 
1954) by decree of the President of Venezuela as an 
autonomous government agency similar ın status to 
the National Institutes of Health, and in many 
respects to the National Institute for Medical 
Research in Great Britain. 

The object of the Institute goes beyond being 
simply a national institution ; it is hoped that it 
will become a regional research centre in neurology 
m South America and eventually an international 
research and traming centre in this field. In many 
respects it is strategically situated for this purpose, 
being only seven to eight hours away by aeroplane 
from New York and fifteen to eighteen hours away 
from Britain and Western Europe. Olose contact 
with the United States has y been established 
by the signature on June 14 last of an agreement 
between the two countries under the terms of which 
the United States will furnish Veneruela and the 
Institute with certain radioactive materials and will 
supply information on the design, construction, 
o tion and use of nuclear reactors for research. 

U.8. Atomic Energy Oommission, under the 
terms of this agreement, haa also agreed to lease the 
Venezuelan Government up to 6 kgm. of contained 
uranium-235 in uranium enriched up to & maximum 
of 20 per cent uranium-236. 


The proposed international character of the 
Institute has been em i by the first staff 
appointments: Dr. Gunnar Svaetichin, of the 


Karolinska Institute in Sweden, has already arrived 


in Caracas to take charge of the Department of 


Neurophysiology, which has been organized and 
equipped ially to work with the refined micro- 
electrode ques with which Dr. 8vaetichin carried 
out pioneer work in Sweden. In addition to this, a 
department devoted to the application of nuclear 
magnetic resonance technique to the study of para- 
ory&tallme biological components like the myelin 





and Brain Research) containmg: (1) Department of Nerve 
of Neurophymology; (3) Neurotropio Virus Research 
t of Biophysics ; (b) Deer tnank of Ru eiie 


sheath of nerves is bemg organized with the o 
laboration of Dr. P. Dennis, of the University 
Geneva. Full staffing of the various departments 
the Institute will be a alow process, and will obvious 
have to be carried out with care. Those who do 
to the new Institute may well find that the perpetv 
ringlike climate of the mountain-top, an which t 
Tetris lies, the feeling of peaceful detachme 
from the world engendered by a mountainous habite 
the congenial colleagues and lack of financial worn 
provided by a generous salary, will provide a unig 
atmosphere in which their hypotheses and theori 
can be thought over, discussed and finally put 


the test. 

Providing an adequate library for the staff is 
problem which the Institute willneed to solve. Bas 
numbers of many journals would be difficult : 
obtain ; but it is proposed for this purpose to bu 
up a collection of mioroflhme of back numbers. T) 
policy of the library will also be to invest in curre 
Journals rather than books, since books are stet» 
rapidly becommg out of date, whereas journals a 
the life-stream of advancing knowledge. The equi) 
ping of the Institute will also bo important; 1 

onors have been generous for this , and tł 
researches on fine structure of nerves will have tl 
benefit, for example, of three electron microscopes. 

A description of this remarkable new Institu 
would be incomplete without some reference to i: 
initiating genius and first director, Dr. Fernande: 
Moran. Dr. Fernandez-Moran graduated in medic 
in Munich and later re-qualifled at the Centri 
University, Caracas. Afterwards he took a Ph.D. i 
ae in the University of Stockholm. He was 

llow in neurology at George Washington University 
Washington, D.C., assistant in neurosurgery at th 
Serafimerlas Clinic, Stockholm, and Research Fello 
at the Institute for Cell Research, Karolinsk 
Institute, Stockholm, and assistant profeasor of ce 
research in the same Institute. As well aa being th 
first director of the new Institute, he holds the cha: 
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T biophysics at the Central Uni Caracas. 
studies have established his 
pputation as an on the 
‘ganization of vertebrate nerve fibres. Much of 
ork was due to his development of a microtome for 
tting sections of nervous and other tissues (in- 
ading undeoaloifled bones and teeth) at thicknesses 
* 100 A. or lees, which are necessary for good elec- 
on microscope in tions. For this machine he 
xd ros iere iom knife which could be made 
om i ial diamonds. In the Institute, Dr. 
ernandex-Moren will take charge of the work on 
ne structure of nervous tissue, and he has estab- 
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shed a department to continue the develop- 
ent wor on the diamond knife and on microtomes 
Voie. wi them, 


During my vidi to. (hs Tnetoxie; lus ninien de 
as a revelation to see the energy and : with 
hich Dr. Moran tackled and coped the in- 
amerable details of equipping and starting the 
igtitute in time for the opening. 

Venexuela is in an fortunate financial 
æition due to the e itation of her oil and other 


ernandez-Moran, who was able to conceive and to 
recute such a remarkable scheme, and an enlightened 
inister of Health and President, who were far- 


limately the rest of the world as well. The Vene- 
telan Inetitute for Neurology and Brain Research 
a practical step forward in international solentific 
wearch. 


-OBITUARIES 
Dr. J. W. Nicholson, F.R.S. 


Da. J. W. Nromorsow, an outetending mathe- 
watician and man of science, died on October 10, 
red seventy-three. He was the eldest son of the 
. Nicholson, of Redoar, Yorkshire, and 


304 and Isaac Newton Student in 1908. In 1907 he 
as Smith's Prireman. He was Adam's Prizaman 
wicoe—in 1918 and 1917. He lectured at the 
avendiah Laboratory and later at The Queen's 
‘niversity, Belfast. 

In 1912 he was cara professor of mathe- 


ee ee f London, King’s College, 
nd occupied this chair until 1921, when he became 
itor at Balliol Oollege, where he was 


irector of studies in mathematics and physics until 
srious illness forced him to retire in 1930. 

Nicholson was one of the most brilliant mathe- 
iiioians and astrophysicists of his time. In 1917 


Nicholson's scientific achievements are much more 
nportant than is generally realized in these days: 
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- 4 
the elucidation of the electronic structure of atoms 
owes as much to Nicholson as to any other one man. 
Before his appointment to King’s Oollege, he became 
Dui ocn Card ete (the nebula in 
others) and the spectrum of the solar 

oorona ; and the first of a most remarkable sequence 


1812), entitled “The Spectrum of Nebulium”. In 
this he attributed certam nebular 
Fuse sietned oo sat oF a modi) aec ral KAYE 


ees it on the same circular orbit. He 
was thus enabled to &ooount ee api 
lines which, it seamed, could not be to 
hydrogen or helium. His work was inspired by Clerk 
Maxwell’s famous paper on Saturn’s rings. He was, 
in fact, able to identify a number of nebular 
spectral lines with those ich hia nebulium would 
be expected to emit. Indeed, he predicted a nebular 

line the wave-length of which he calculated 
to be 4352-9 A. before it was obeerved. It was later 
observed and measured by Prof. F. J. M. Stratton, 
who estimated it to be 4358-3 A. 

Perhaps the most remarkable feature of Nicholson’s 
work was the that momentum is 
an integral multiple of À/2x. There is no doubt that 
this work inspired his pupil, Niels Bohr, to explore 
of assuming the hydrogen atam to 
circle around a 


ur eae Sag erlang udine aes 
which was pub in the P. T Trans 
actions the Royal Sooisty (A, 216, 459; 1916; A, 


; 1917; and A, 220, 137 ; 1919). Tt dealt 
of 


memory. 
Nicholson married Dr. Dorothy Wrinch, Fellow of 
Girton College, Cambridge, in 1922, and had one 
daughter; the marriage was dissolved in 1938. 
Wi. WiLSON 


Mr. Alexander Kelller 
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While still in his early thirties, Keillor carried out 
a systematic survey of stone circles and allied monu- 
ments in north-east Sootland, making accurate plans 
and detailed descriptions of each site. A summary 
account of this work was presented as a paper to 
the British Association at rts Aberdeen meeting in 
1934. 

In 1925, however, he emberked on the programme 
of excavation and fleld-work with which his name 
will be inseparably associated. He acquired and began 
excavations on Windmill Hill near Avebury in 
north Wiltahire, and continued these annually until 
1929, revealing m detail the first extensive Neolithic 
settlement to be explored in Britam. The material 
was housed in a museum in his London house, where 
it was ab the di of studente, and as a result 
the earliest Neolithic culture of southern Britain, 
taking ita name from the type-site, was defined and 
clarified. 

From Windmill Hill to the Avebury monuments 
themselves was an inevitable step, and in 1988 Keiller 
began a systematic excavation programme with the 
examination of the northern part of the Weet Kennet 
Avenue, continuing until 1988 withm the Great 
Circle itself. He moved his residence to Avebury 
Manor, and re-housed his museum within its grounds, 
making it and the excavated portions of the monu- 
ment available to the io. He adopted a policy 
of i inative but judicious oonservation and 
restoration of the Avebury monumenta, and system- 
atically land to preserve these and their 
surround ; as a result ib was eventually 
for the whole aree to be acquired by the National 
Trust and the Ancient Monuments Department of 
the Ministry of Works. 

Keiller’s outstanding contribution to contemporary 
British archwology was his insistence on high stand- 
ards of disciple and accuracy in excavation and 
fleld-work, and his realization from the first of the 
value of scientific techniques as applied to archwo- 
logical material, He early z approdi tee DONA 
ities of air tography, oo rating with Crawford 
in the ‘Wessex from the Air" survey, and even 
discussing with Eokener the possibility of uamg the 
Graf Zeppelin for a similar but: even more ambitious 
schemes. At Windmill Hill he insisted on a full study 
of the faunal and floral remains in their archwological 
context. But above all it is to Keiller that we owe 
the inception of the systematic study ‘of British 
preistors stone Bram DX Dem erotics DDR 
Dick: following his lead, à now vieldtagd information 
Oe cae cond milena ao lee alee 

the ear. millennium B.0. Alec Keiller was 
an enthusiast in the best sense ; full of ideas, stimu- 
lating and highly individual. Archmology, like other 
academic disciplmes, can only beneftt from the 
impact of such men. Sruanr PrGaoTT 


Dr. E. J. Delporte 


Da. E. J. Dnmrrogrm, who died at Uccle on 
October 19, was honorary director of the Royal 
Observatory at Brussels, where he had continued to 
work sinoe his retirement from the directorship in 
1947. 

Eugéne Joseph Delporte was born in Brabant in 
1882, and after studying mathematics and physica at 
the University of Brussels, obtained the degree of 
D.Se. with distinction in 1908, entering the Observ- 
atory in the same year, In 1923 he took charge of 
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the equatorial instruments and began that p 
gramme of minor planet observations’ which was 
beoome his main interest. Ib was during this peri 
that Delporte proposed that new boundaries shot 
be adopted for the constellations, defined in terms 
hour circles and parallels of declination. The propo 
was accepted by the International Astronomit 
Union in 1928, and the work was completed in 191 
Originally intended to apply only to constellatio 
north of 12.5? south declination, the scheme fina) 
covered the aky from pole to pole, the northe 
boundaries well with those which Gould hs 
previously defined for the southern hemisphere. 

In 1936 Delporte was appointed director of tJ 
Royal Observatory at Brussels, and pursued 
vigorous policy of systematic observations of t? 
rumor planete. It is impcamble to estimate t) 
number of new discoveries that were made durp 
these years, but some dozens of these minor plane 
have received permanent numbers. Planet 12 
carries Delporte’s name, as does the comet 1941 VI 
but he will probably be best remembered as tj 
du:sooverer of the two remarkable asteroids Am» 
(1221) and Adonis, the orbits of which are st 
exceptional in a list of more than 1,600. 

Delporte worked enthusiastically for the Inte 
national Astronomical Union from ite first meetiz 
in Brussels in 1919, and played a prominent part 
Commission 20 (minor planeta, comets and satellites 
of which he was president during 1988-48. E 
received many decorations from the hands of h 
countrymen, and. was an active member òf man 
was & cO member of the Bureau d 
Longitudes and of Paris Academy of Science 
and in 1046 was elected an associate of the Roy. 
Astronomical Society. 

Conscious always of the needs of his Observator; 
Delporte was mainly le for the improw 
ments which were effec in 1980, on the oooaaic 
of the centenary of the independence of 
when a 1-metre reflector, a double astrograph and 
new meridian circle were added to the 
Always ready to praise the scientiflo success of h 
colleagues, he gave every encouragement to tl 
younger members of his staff, whd will long remem 
him as & remarkable observer and a wise and friend] 
counsellor, J. G. Porrar 
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Prof. Robert P. Bigelow 


Tua death occurred on 6 of Pro 
Robert P. Bigelow, who in 1938 after fort 
years service in the Biol Department of tk 


Massachusetts Institute of Technology; he we 
ninety-two years old. A native of Baldwinsville, Ne 
York, Dr. Bigelow graduated from Harvard Unive 
sity and received the degree of doctor of philosoph 
at Johns Hopkins University before joining tk 
staff of the Massachusetts Institute in 1898 as a 
instructor. He was appointed assistant professor « 
zoo and parasitology in 1912, associate profeasc 
in 1915, and profeasor in 1022. Following his retir 
ment, Dr. Bigelow served as honorary lecturer in th 
Biology Department; and, in 1944, returned as 
Tor lecturer. He was librarian of the Institut 

uring 1895-1925. Dr. Bigalow was also the forme 
librarian of the Marine Biological Laboratory t 
Woods Hole, and editor of the American Naturali 
and the Technology Quarterly. 
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NOBEL PRIZES FOR 1955 


Be ace awards of Nobel Prizes to soientiflo 
men have been announced : 


Physics: Profs. P. Kusch and W. E. Lamb 


The joint award of the Nobel Prize for Physics for 
155 to Prof. P. Kusch, of Columbia University, and 
cof. W. E. Lamb, of Stenford University, recognizes 
common. feature in their contributions to physica. 


oth have applied the methods of high-precision . 


dio-frequency to atomic phenomena, 
which the effect on the electrons of ther own 
diation fleld, though very small, is significant. 
Prof. Kusch has applied the methods of radio- 
ency resonance in atomic and molecular beams 
, with the highest achievable precision, 
16 magnetic moment of atomic nuclei, and of the 
ectron. In this way he has shown that the api 
1oment of the electron is not precisely one Bohr 
sagneton, but (1:001146 + 0.000012) Bohr mag- 
eton&. Modern theories, developed at about the 
ane time, and greatly stimulated by the experi- 
wmtal work of Kush and of Lamb, the 
alue 1 + e*/ho — 11-80 e*/A'*o*? + ... — 1:001140580. 
tusch'a measurements of nuclear magnetic momenta, 
‘om nuclear resonance, and from atomic hyperfine 
tructure, show small but significant discrepancies 
rhich throw light on the structure of atomio nuclei. 
Prof. Lamb, while primarily a theoretical physicist, 
as turned to experiment to teet the prediction of 
Mun TETEA, E TUN, eae ee 
he fine structure of the hydrogen spectrum is 
iodifled by the reaction of the electron with its 
adiation field. According tp the simple Dirac wave 
quation, the energy of the metastable 2s} level of 
1a conet SOAL CO tbe cnetey. OD ME RT 
»vel. an experiment where transitions are indu 
etween these two levels in an atomic beam, Lamb 
emonstrated that they are separated by 1057-77 + 
10 Mo.fa. Modgrn theories predict 1057-19 + 
‘16 Mo. /s. 
Prof. Lamb has recently accepted appomtment to 
he chair of theoretical ios in Oxford. 


Physlology and Medicine: Prof. Hugo Theorell 


The Nobel Prize for Physiology and Medicine for 
955 has been awarded to Prof. Hugo Theorell, 
irector of the Biochemical Department of the 
fedical Nobel Institute of Stockholm, for his work 
n flavoprotein enzymes and hmmoproteins such as 
ytochrome o, peroxidase, catalase and EE 
'he study of the “old flavoprotein enzyme 
rosthetic group of which is flavin eas 
FMN), waa carried out by him when he was holding 
| Rockefeller Foundation Fellowship at the Kaiser 
Vilhelm Institute (now Max Planck Institute) for 
fell Physiology (Berlm-Dahlem). It is the electro- 
horetio separation of this enzyme from a poly- 
accharide,. which accompanied ib, that enabled him 
o purify this enxyme and to determine its main 
roperties. Of special interest, however, is his exten- 
tve study of cytochrome o, the extractable and 
aluble component of the cytochrome system which 
onstitutes the intracellular respiratory cham of 
atalysts linking the dehydrogenase systems with 


molecular oxygen, thus providing the easential path 
for hydrogen or electron transfer from the activated 
molecules of substrates to oxygen. To the study of 
the physico-chemical properties of cytochrome o and 
other hgmoproteins, the mechanism of the reactions 
in which they are involved and the nature of the 
links between their prosthetic and protein, 
Prof. Theorell has applied great technical skill and 
S DTP modern physico-chemical and biochemical 


Ern. recently, Prof. Theorell und his oo-workers 
studied the properties of alcohol dehydrogenase 
extracted and purified from liver, and they were able 
for the first time to follow spectrophotometrically the 
kinetics of reactions between the enzyme and tho 
reduced co-enzyme I (diphosphopyridine pear 
Than hin nie omen a vopibod far the prome 
estimation of minute amounte of alcohol, w 
of great value for medico-legal work. Prof. Theorell 
haa established a very active centre of research 
which attracted many workers from different 
countries to his which, in 1948, was 
transferred to the new buildi of the Medical Nobel 
Institute, where it is provided with all facilities for 
the study of a great variety of biophysical and bio- 
chemical problems. 


Chemistry : Prof. Vincent du Vigneaud 


This year’s Nobel Prize for Chemistry goes to Prof. 
Vincent du Vigneaud, and bead of the 
i Cornell University 
rof. du Vigneaud had 


rare ciae 

chemistry of insulin were a valuable early contribu- 
tion in this difficult subject, and were na 
related e Da stadia on nomeu d 


the biosynthesis of choline were 
based on his substantial of both chemical 
and biochemical methods and greatly added to our 
knowledge of the metaboliam of methionine and of 

. During the Second World War, Dr. du 
turned his attention to the chemistry of 
and his synthesis of this substance was & 
signifloant contribution to this subject. More recently 
his activities, and thoee of his colleagues, have been 

directed to the isolation, chemistry and syn- 


Vi 


stances are closely related atene pide, each con- 
taining & disulphide bond ing six amino-acid 
residues (a type of structure also found in msulin 
by Sanger), and the fact that, as long ago as 1935, 
du Vigneaud had shown that oxytocin can be reduced 
and reoxidized without obvious inactivation, paved 
the way to the synthesis of both of these hormones. 
Each step in a series of complex investigations has 
been checked with the utmost care, and the complete 
synthesis of these two related substances has opened 
wide the door to vast new devel ta in the 
pharmacology of peptide hormones their chemical 
relations, 
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NEWS and VIEWS 


Wellcome Laboratories of Tropical Medicine, 
London: Brigadier J. S. K. Boyd, O.B.E., F.R.S. 


Baraapzms J. 8. K. Bovp has resigned his position 
as director of the Welloome Laboratories of Tropical 
Medicine as from January 1, 1956, on his appoint- 
ment as a Wellcome trustee in place of Prof. T. R. 
Elliott, who has retired. Bri ier Boyd joined the 
Royal Army Medical Corps in 1014 and served in 
France, Macedonia and India. In 1929 he carried 


ible for the official adoption of immunization 

with tetanus toxoid in the Army, & practice which 
was almost to eliminate casualties from tetanus 
during the Second World War. During the War he 
was deputy director of pathology to the Middle East 
Forces in where he was concerned with the 
organization of blood transfusion services and the 
many pathological problems arising in a subtropical 
climate. Among theee problems the introduction of 
gul idine, in collaboration with Sir Neil 
Hamilton Fairley, for the treatment of baoillary 
dysentery was outstanding. He became deputy 
director of pathology to 31 Army Group in 1044 
and served in that capacity in Western Europe until 
1945, when he became director of pathology to the 
War Office. In 1946 he resigned this position to 
accept appointment as director of the Wellcome 

' Laboratories of Tropical Medicine, where he has since 
organized chemotherapeutic research in ths ical 
field. In spite of the heavy administrative work of 
an army pathologist, Brigadier Boyd always found 
time to carry out his own particular research and has 
continued to do the same in his recent appointment. 
His most im t work has dealt with analysis 
of the multiplicity of antigens in the group of the 
dysentery bacilli, and with bacteriophages, particu- 
larly with the problems arising from the existence of 
symbiotic phages. In both these fields he has gained 
an international tion. He was elected F.R.S. 
in 1951 and F.R.O.P. soon afterwards. It is fortunate 
that his new appointment will not prevent him from 


Dr. R. S. F. Hennessey, C.M.G. 


Dez. R. 8. F. Haxwmeany, who succeeds Brigadier 
Boyd, recently retired from the Colonial Medical 
Service, in which he has spent twenty-five years. He 
received ‘his medical education at Trinity College, 
Dublin. Primarily & pathologist, he was employed 
as such by the Uganda Government from 1929 until 
1944, and during most of that time he was lecturer 
in pathology and forensic medicine at Makerere 
College Medical School. From 1044 he served for 
three years with the Palestine Government, first as 
deputy director of medical services (laboratories) and 
later as deputy director of medical services (health). 
Thereafter he became assistant medical adviser to 
the Colonial Office in London and a member of the 
Oolonial Medical Advisory Committee. His most 
recent appointment, during 1949-55, was as director 
of medical services, Uganda Government, in which 
capacity he was a member of several research 
committees. Dr. Hennessey thus takea with him 
to his new appointment a sound background 
of administrative experience and a wide know- 

of the outstanding probleme of tropical 
medicine. 
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U.S. National Sclence Foundation 


Ds. ALBERTO F. Toompson has been appointe 
head of the Office of Beientifle Information of tk 
U.8. National Science Foundation, and Mr. Clyde ( 
Hall, public information officer of the Foundatior 
Dr. Thompson goes to the foundation from tb 
United States Atomic Energy Commission, where b 
has served for the past seven years as chief of tect 
nical information. He was in charge of the Unite 
States exhibit at the International Conference on th 
Peaceful Uses of Atomio Energy at Geneva. Befor 
the War, he was an assistant professor of chemistr 
at the Massachusetts Institute of Technology, an 
earlier, a member of the faculty of the University « 
Minnesota. Mr. Hall was special placement repre 
sentative in the Civil Service Uommuasion, with majc 
responsibility for the identification are plaemg ( 
top management specialists m the F servicer 
During the War, he served as assistant to the Directc 
of Public Information for the Foreign Economi 
Administration and, earlier, as an informatio 
specialist with the U.B. Department of Agricultur 
Before that he was a staff writer for the Nationa 
Geographic Magasins and the Washington Bureau o 
the Associated Presa. 


Nuclear Energy Committee of the Institute c 
Metals 


Tzu Council of the Institute of Metals has appoints: 
& Nuclear Energy Committee, with the object o 
stimulating interest in metallurgical problems arisinj 
in connexion with the industrial and scientific aspect 
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of the use of nuclear energy. It is that 
among ita activities, the new Committee arrang 
pocia] meetings, discussions and sym ; invita 

-writing of papers or articles for ication ; ane 


the publication of books or other literatun 
to attain the objects for which it was formed. Thi 
Committee hopes to arrange an exhibition of nuclea 


G. L. Bailey (British Non-Ferrous Metals Reeearcl 
Association), Mr. E. W. Colbeok (Hadfleld, Ltd.), Dr 
Maurice Cook (Imperial Chemical Industries, Ltd. 
Metals Division) Dr. 8. F. Dorey (Lloyd's Register 
of Shipping), Dr. H. M. Finniston (United Kingdon 
Atomic Energy Authority), Dr. Ivor Jenkins (Th 
General Eleotrio Co., Ltd.), Prof. A. G. Quarrel 
(University of Sheffield), Mr. L. Rotherham (Unitec 
Kingdom Atomio Energy Authority), Mr. 8. 8. &mrtt 
(Imperial Chemical Industries, Ltd., Metals Division), 
and Major P. L. Teed (Vickers-Armstrongs (Air. 
craft), Ltd.). Anyone interested in the activities o! 
the Oommittee should communicate with Lieut. 
Oolonel B. O. Guillan, Secretary, Institute of Metals 
4 Grosvenor Gardens, London, 8.W.1. 


An Electronic Computer for the Meteorologica 
Office 


THs is the centenary year of the Meteorological 
Office, and through ite long record meteorologists have 
been confronted with dynamical problems of such 
complexity that their solution has sometimes seemed 
beyond hope. In recent yeara, however, nothing leag 
than a revolution has taken place. The analysis of regu- 
lar upper-air observations has revealed much sbout 
the physical proceases, and the invention of electronic 
computers has opened the way to numerical solutions 
to problems the analytical solutions of which are 
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Ahibitively difficult. The staff of the Napier Shaw 
search Laboratory of the Meteorological Office 
ve already made a major contribution m this new 

vance and, work in other countries, 
weoislly tho United States and Sweden, have 
own that weather maps, isobars and 
Peontenre hay be precited or 24 hr. by 
aio hydrodynamical methods and with promising 
curacy. The numerical computations are extremely 
avy and hitherto have been performed by arrange- 
x on digital electronic computers available in 
mdon and Manchester. The. t for & 
ichine for the sole use of the Meteorological Office 
5, happily, now been and it is expected 
at one of most modern type will be installed at 
msteble within a year or so. Whatever may be 
e future success of weather prediction, this step 
ay be taken as marki & ing point in the 
ienoe of meteorology. piu BR not only 
ose of forecasting, will no doubt yield ground to an 
tack by quantitative methods, and the reoent 
ims made by the director, Bir Graham Sutton, for 
ateorol as an exact science must more and more 
) 
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dence Service 


Sorawaom Service was founded in America in 1921 
& non-profit corporation with trustees nominated 
r the National Academy of Sciences, the National 
asearch Council, the American Association for the 
lvanocemenb of Pid the H. W. i Estate, 


id the journalist feasion. In the origmal state- 
ent of aims ite was defined as ‘‘to take science 
the people . . . to conduct, operate and furnish 


eas service for the oolleotion, preparation, dis- 
ibution and gale of scientiflo matter and information, 
trent events and fundamental conceptions or topics 


se ee ee to newspapers, period- 


als, E ea educational institutions 
dris of ita developments has been 


e orare d unum m 
hich about 350,000 boys and girls are affiliated to 
teen thousand clubs in the United States and 
her countries. ra eue ey ee ee 
seven hundred members, and programmes are 
anned to suit the age and acience interests of the 
oup. Each year two national eventa are held for 
embers of Science Clubs of America. The annual 
atdonal Science Fair was started in 1950 and is held 
oh spring in a different city. The host city in 1956 
Oklahoma City and, in 1957, Los Angeles. The 
her national event was started in 1042 and, as the 
nnual National Science Talent Search, is held each 
x for seniors in high school whe wish to compete 
r 11,000 dollars in W Boienoe Scholar- 
pice their college education. The winners receive 

visit to Washington to attend the Science 
alent Institute. All the brochures produced by 
sence Service are set out a i and may be 
stained from 1719 N. Street, N.W., Washington 6, 
4,0. 


Inlversity of Birmingham 

Tum University of Birmingham has conferred the 
tle of reader in mathematical physios on Dr. R. H. 
elitx. Tho rur rci been appointed lecturers 
; the University : P. H. Roee ) 8. W. 
(chemical 
. W. R. Griffiths and J. C. Oluley 


ileotrical al engineering), n and Dr. H. Y. Yeung (electron 
have been appointed to 


NATURE ; 


1055 


fellowships: Dr. O. B. B. Bull (geophysics), Dr 
A. M. Bolsterli and Dr. E. Vogt (mathematical 
), D. B. Idle (botany), Dr. R. A. James and 
. Markowitz (physics), Dr. Eleanor H. Slifer (zoo- 
ks and Audrey Todd (chemistry). 
have been made to the University as follows: 
of Ohemistry, £560 from the Eleo- 


istios of the oxidation of certain liquid hydrocarbons, 
and £700 rising to £850 over three years from 8. Q. 
Johnson and Co. for a research fellowahip to be 
devoted to research on waxes ; +o the Department of 
Civil i two grants from the uis d 
Engineering Education Trust, one for establi 
lectureship in highway engineering for a period of 
selec Spp ri amounting to £250 & year 
for two years, for the organization of & summer 
school to give advanced training in road construction, 
traffic and highway soil mechanics ; to 
the Department of Electrical £800 from 
the Central Electricity Authority to continue research 
wark on electrostatic precipitation of dust; to the 
Department of Chemical Engineering, £935 for one 
year fram the Ministry of Supply for research on the 
O penpan DES ies of esters, £600 a year for 

two years from and Sons, Ltd., for research 
in liquid-phase corrosion, £8,675 over a period of 
three years from the United Kingdom Atomic Energy 
Authority for research on the characteristics of 
‘Spraypek’, and £775 from the Ministry of Supply 
for research on the design of distillation towers ; and 
to the Department of Physical Metallurgy, a total 
grant of £3,225 for three years from the United 
Kingdom Atomic Energy Authority for research on 
the properties of ionio crystals. 


University of Leeds: Recent Gifts 


Tom following gifts have been made to the 
University of Leeds: £1,000 from Glover and Mam, 
Ltd., London, for North Block I (Fuel Science) of 
the University ; 6,000 dollars from the Dow Chemical 
Oo. Michigan, to the Department of Physical 
Chemistry for further research in 
resonance; £6,627 from the Wool Textile Research 
Council to the Department of Textile Industries for 
research under the direction of Prof. J. B. Speakman 
and £8,840 for 1955-56 for research under the 
direction of Prof. A. H. Nissan ; £900 from the Wool 
Textile Research Council to the Department of 
Colour i and Dyei for research; and 
£900 for 1955-56 from the and Conorete 
Association to the Department of Civil Engineering 
for the salary of a lecturer. 


National Institute of Sclences In India: Proceedings 
Tus National Institute of Sciences in India, since 
epi cin has published regularly every 
the Proceedings of the National Institute of 
Soieta in India, containing miscellaneous articles 
on physical and biological sciences, as well as im- 
portant official of the Institute. The 
Council of the Institute has decided that, with effect 
from Vol. 21 (1955), the Proceedéngs are to be pub- 
lished in two perte—A, physical sciences; B, bio- 
logical aciances—and they are to be iasued bi-monthly 
in alternate months. inan ee 
ceedings are to be published in a ‘Year Book”, an 
annual publication on the lines of the publications 
of the Royal Society. The volume and year numbers 
will be the same for the two parte of the Proceedings, 
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and each will contain its own title page, page num- 
bering and index. 


Science Masters’ Association : Annual Meeting 


London, 8.W.7, during December 28-30, the annual 
business meeting of the Association being on the 
last day. The president this year is Sr Edward 
Salisbury, director of the Royal Botanic Gardens, 
Kew, and he will deliver his presidential address 
in the Courtauld Hall, Queen Elizabeth College, 
on the evening of December 28, his subject being 
“Science and Education”. Two special discussions 
will be held: one on December 30 at which science 
teaching in secondary modern schools will be oon- 


oo D M E 
with radioactive isotopes suitable for schools will be 
given by the members of the Radioactivity Sub- 
committee of the Association, and in the afternoon 
there will be a demonstration of cmé and cinémicro- 
graphy in the teaching of natural history, given by 
K. A, Murch, of the Chichester High School for Boys. 
In the afternoon of December 80 the Science and 
Religion Group of the Association will hold a dis- 
cussion, and m the evening Mr. T. D. Bourdillon, a 
member of the 1953 Everest Expedition, will lecture 
on the successful conquest of Mount Everest and on 
the use of oxygen during the climb, which was his 
special responsibility. As in the past, manufacturers 
and publishers who advertise in the School Science 
Review will exhibit at the meeting, and the usual 
exhibition by members of apparatus and teaching 
aids which they have found useful will also be held. 
In addition, special displays will be gi in the 
Royal College of Science by the Civil ence Depart- 
ment of the Home Office, and in Queen Elizabeth 
College by members of the Science Departmenta 
there. Further information can be obtained from the 


annual ing secretary of the Association, W. H. 
Dowland, 98 Westbourne Road, West Hartlepool, 
Oo. Durham. 


British Institute of Radiology : Annual Congress 


Tana annual &nd exhibition of the British 
Institute of Radiology will be held in Caxton Hall, 
Victoria Street, Westminster, London, 8.W.1, during 
December 8-9. On the morning of the first day, an 
opening addrees will be given by Sir John Cockroft, 
director of the Atomic Energy Research Establish- 
ment, on the future role of atomic energy in industry, 
science and medicine, and this will be followed in the 
afternoon by a symposium on the hazards from the 
increasing use of ionizing radiations, at which three 
papers will be read. In the evening Dr. Gwen Hulton 
(University College Hospital, London) will deliver the 
Mackenzie Davidson Memorial Lecture and will speak 
on the role of radioiodine in the treatment of car- 
cinoma of the thyroid. The second day will be devoted 
to papers on the clinical applications of image intens- 
ifloation, and three symposia as follows: pulmonary 
fibrosis and collagen diseases of the lungs; the 
inftuence of histological structure on radiosensitivity ; 
the introduction of the rad in radiotherapy practice. 
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The fee for the congress is 1 guinea (10e. 6d. f 
members of the Institute). Further information oe 
be obtained from the Honorary Secretary of t. 
Institute at 32 Welbeck Street, London, W.1. 


Christmas Lectures for School Children 


A Onnistas lecture for older school childre 
arranged by the Institution of Electrical Engineer 
will be given at the Institution (Savoy Place, Londo 
W.C.2) on December 29 at 8 p.m., and again on t) 
followmg day, by Mr. R. Brooks, his subject ben 
“Electric Traction”. The lecture will outline tJ 
Br be) doe cura and methAda of Operecion oft) 
ifferent systems of electric traction now in ur 
particular reference being made to the i 
the locomotives and motorecoaches used on mai 
line and suburban services. The main principles . 
electric railway si ing will also be considere 
together with a demonstration of full-size apparatı 
including ight-type signale, Admission to tl 
lecture is free, application for tickets, stating fi 
which afternoon they are required, should be mac 
to the Secretary of the Institution at the abor 
address. The Royal Institution’s Christmas lectum 
this year will be the 126th such ‘‘Course of six lostur 
adapted to a Juvenile Auditory’. The course wi 
be given by Prof. H. W. Melville at 8 p.m. c 
December 27, 29 and 31 and January 3, 5 and 7, h 
subject being ‘Big Molecules’. The topica to be di 
cussed at the mix lectures will be, i , tł 
making of big molecules, the size of a big molecul: 
rubber and rubber-like state, man-made fibre 
and plastica from big molecules (two lectures). F« 
non-members of the Royal Institution, the fees fc 
the course are: children (10-17 years) £1, eduli 


£2. lication for tickets should be made to tk 
Royal itution, 21 Albemarle Street, London, W.: 
Announcements 


Sm Gronam Lioyp-Jacos, one of Her Majeaty' 
Judges of the High Court of Justice, has aooepte 
Spee as & Trustee of the Ciba Foundation fo 

Promotion of International Oo-operation i 
Medical and Chemical Research. 

THe University of Sheffield has conferred the tit] 
of emeritus of engineering on Prof. H. W 
Swift, and t of emeritus fessor of glass tect 
nology on Prof. H. Moore, both of whom have recent] 

imxl 8 hei : hai 

Toa Department of Scientific and Industrie 
Research has appointed Sir Walter Drummonc 
formerly chairman of the National Coal Board, an 
Prof. N. F. Mott, Oavendish professor of physics i 
the University of Cambridge, to be the Department’ 
visitors to the Electrical Research Association, i 
sucoeesion to Dr. P. Dunsheath and Prof. J. 1 
Randall, whose period of service has been cor 
pleted. 

Tua Mond Nickel Co., Ltd, has appointed Dı 
G. L. J. Bailey to be superintendent of ite Platinun 
Metals Research Laboratory at Acton, London 
N.W.10, in ‘succession to Dr. E. O. Rhodes. Dı 
Bailey, who is a graduate of‘the Imperial College o 
Science and Technology, London, was on the staff o 
the Admiralty i ing Laboratory, West Dray 
ton, throughout the Second World War, and sinc 
1945 he has been a member of the Britiah Non 
Ferrous Metals Research Association, where he is a 
present deputy research manager. 
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CONFERENCE OF COMMONWEALTH SURVEY OFFICERS 


HE Commonwealth Survey Offloars’ Conference 
was held in London and Cambridge during 
-ugust 15-26. It was opened by Lord Lloyd, Under- 
ecretary of State for the Colonies, in the Depart- 
rent of Geography at Oambridge, and was attended 
y about two hundred representatives of Home and 
ommonweelth departments and allied 
iteresta, Mode ee dion of survey or sur- 
eyors- of nearly all the Commonwealth 
arritorieg, with obeervers from the United States of 
merica, France, Holland, Belgium, Ireland and the 
udan. Between Angust 15 and 23, twenty-six 
apers were read on a wide variety of technical and 
dministrative subjecta, after which the Oonference 
aoved to London for visits to neighbouring govern- 
ient survey establishments. Brigadier M. Hotine, 
irector of Colonial surveys, was president of the 
jonference. Delegates were mostly - accommodated 
a Pembroke and Downing Colleges, a very con- 
enient arrangement. A valuable adjunct was an 
xhibition of surveying instrumenta by eighteen 
sritiah manufacturers. 

Of the papers read, eight dealt with administration, 
ducation and land registration; three with the 
eiga of new instrumenta; eight with the routine 
f fleld ing, nearly all from the point of view 
f air survey ; tives with the rooden framework 
ne with variations of sea-level; and three with 
lectronic aids to surveying. The list of titles might 
uggest that an aircraft and a box-full of electronics 
! now a good substitute for hard work on the ground ; 
ut in one of the discussions it was well agreed that 
1 most circumstances the best map could still only 
e made by a fairly equal combination of both pro- 
esses. The following notes give a short summary of 


he papers most to be of interest to readers of 
Vature. 
In & on the use of automatic plotting 


aachines for 1/1,250 air survey, Major D. V. Hutohin- 
on described the*combination of ar and ground 
arvey now being used for the city survey of Oxford, 
7hich will probably serve as a model for similar plans 
hroughout Great Britam. The air-photo plotting 
aachme requires leas dense ground control the 
ld method of chain survey on the ground, but does 
ot, of course, vide a map which can be 

rithoub geoand ferii aon and amplification. 
iagrams of a org ag goes e gaa 
about half) which is confidently identifled on the 
hotograph and plotted by the machine, and how 
ouch is left to be verified and amplified by the 
round surveyor: at this scale, buildmgs with over- 
anging eaves come into the latter category. The 
mt-turn of the ground surveyor has been increased 
rom 0-28 sq. km. & month without preliminary air 
urvey to 0-48 sq. km. with it. Total costa, including 
hat of flying, are substantially lower than when 
round survey alone is employed. 

Prof. E. H. Thompeon's new air- automatio 
jotting machine, of which the first model has just 
een completed by Megsra. Hilger and Watte, was on 
jow and was the subject of a paper. 

A paper by Major I. E. Sleep analysed the accuracy 
f & 1: 25,000 map made by iar ees alana 
rom 1/90,000 vertical photography, 


by 1/80,000 obliques, taken from an aircraft at 
45,000 ft., an altitude at which flying may be con- 
venient in time of war. With ground control-pointa 
about ll miles apart, errors of height were found to 
average 16 ft. and of position 12 metres, a standard 
which is adequate for a military 1/25,000 map with 
20-metre contours, and which is indeed remarkable 
consi the scale of photography and scarcity of 
control. typical 1/25,000 map sheet made in this 
way accompanies the paper, with the Ordnance 
Survey version (errorleas in plan, but not in con- 
touring) printed in grey, and the sir-survey version 
in brown. 


ors will be interested to learn from a paper 
by E. W. Taylor that the i of the new small 
Tavistock olite have over to the 
coincidence system of reading, and that both circles 
are now read in a angle eyepiece alongside the main 
telescope. In the geodetic model, a similar oo- 
incidence system is also being adopted; but the 
separate micrometers and eyepieces for the horizontal 
and vertioal.ciroles are retained. 

Commander W. I. Farquharson read & paper oon- 
taining interesting descriptions of tidal bores, seichea, 
surges and secular changes of sea-level. From British 
tidal records, which are regrettably scanty, he has 
analysed the secular rises of sea-level during 1835- 
95, 1895-1925 and 1925-50, and finds them to be 
sero, 0-4 ft. per cenrury and 0-5 fi tury, 
respectively quotes risa of 0-4 and 1-2 f. par 
century for the two later iods from American 
records at Halifax, New Y. and Baltimore, and a 
similar value from Holland. He that port 
engineers should be prepared for a further rise of 1 ft. 
during thé coming cen 

Capt. O. C. Lowry's paper on radio aids to hydro- 
graphio surveying described the uses and limitations 
of radio distance, depth and direction 
apparatus as applied to h graphic survey, and a 
paper by C. Powell gave etails of the construction, 


use and accuracy of the Decca 

A paper by D. L. Mills, of the the United Biates Army 
Map Nervice, described the oompletion of the African 
Are of the 80th meridian. This great piece of geodetic 
ee Ls ee Ce eee ee 

been finally completed since 1952 by a party 
nae the U.8. Army Map Service observing the 
section between latitudes 1° and 10° north. This 
section includes 800 miles of the flat Sudd 
where an s detigulpsaid Lad odie Gear 
made possible by using 100-ft. portable Bilby steel 
towers. Three base-lines were measured by the Sudan 
Survey Department, and Laplace azimuth stations 
were observed at a intervals. 

One paragraph in this report answers a question 
which has often troubled surveyors, namely, what 
happens when a Bilby tower collapses. One such 
accident ocourred, & tower collapsing with five men 
at the 100-ft. level. One broke a bone in his foot 
and the others were at work again after a day's rest. 
The ground was hard-baked clay. The Sndanese are 
evidently realient. 

The completion of the African arc, coupled with 
the radar connexion recently observed between Crete 
and Egypt, makes it possible (if desired) to compute 


1058 À 


South African triangulation in terms of the European 
Detum. Russian triangulation, known to exist but 
nob published, could oarry the same datum to 
Vladivostok, and a gap of 1,000 miles in Persia is 
all that preventa it extending to Singapore. Radar 
measures, of ic accuracy, between Europe, 
Greenland and America will lmk the European and 
American datums within a few years, and triangula- 
tion from the latter already extends well into South 
America. The days of separate, isolated national 
surveys are passing. 

A paper by H. A. Stamers Smith gave & useful 
summary of the present state of geodetic triangulation 
in Nigeria, where primary traverse has in places been 
very successfully used as a substitute for 
tion. The misclosures of ten such traverses are given, 
averaging about 1 in 100,000 in distances of 100-200 
miles. 

A paper by Ool. R. O. A. Edge described work 
done by the Ordnance Survey with electronic com- 
puting. Traverse and levellmg oomputatians are a 

vy item in the ordinary work, but, varying much 
in detail, require a high proportion of ‘arranging’ for 
pure computation, They are therefore more suited to 
punch-card methods using a small calculator (such as 
the I.B.M. 626) than to a large storage computer. An 
I.B.M. 626 haa recently been installed at the Ordnance 
Survey. Photogrammetric computations, another 
heavy item, are more uniform but mathematically 
. More complex. They are suitable for a large computer, 
and for some time they have been programmed for, 
and successfully computed by, AOB. They are now 
being p for DRUCK. 

Space t admit mention of the remaining 
pepers, but all are of value in their own spheres. 
These Survey Oonferenoes are held at four-yearly 
Me arya Por al Sie di Dacia Coat 

all over the Commonwealth to 
The papers 


ons, have bean published by H.M. Stationery 
‘Office, and it is hoped that a 1055 volume will soon 
be published also, Q. Bomrorp 


INTERNATIONAL BIOMETRIC 
SYMPOSIUM IN BRAZIL 


HE Biometric Society, which now forms the 
.À Biometric Section of the International Union of 
-Biological Sciences, is endeavouring to stimulate the 
teaching and use of good statistical practices in 
‘biology in many parts of the world. As part of this 
programme, an international biometrio symposium 
"was held in Campinas, Brazil, during July 4-9. The 
University of 8&o Paulo was host to the symposium, 
_and & committee of the University Semmario de 
Xetetistioa, with Dr. O. G: Fraga (Institute of 
Agronomy, fom ri as secretary, handled local 
arrangements; financial assistance was received 
from ten different governmental and non-govern- 
Sahel Gentes The ninety-eight statisticians 
and biologists attending included sixty-two from 
Brasil, eight from other Latin American countries, 
fourteen from the United States, five from Great 
Britain, seven from other European countries, 
and two from Asia. The foreign visitors will 
long remember the hospitality of their Brazilian 
hosts. 
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The preaident of the Society, Prof. W. G. Cochra 
(Johns Hopkins University), took as the gubjeob « 
his addreas the 1954 trial of the Salk poliomyelit: 
vaccine m the United States, focusing attention o 
the design of the investigation rather than upon tb 
outcome. He said that in ‘placebo areas’ ohildre 
who reoeived the vaccine were matched by contro, 
receiving & similar injection of æ placebo, while b 
other parta.of the country the only controls wer 
younger and older uninoculated children. Tb 
differance between case-rates in inoculated an 
control children was apparently greater in tb 
placebo areas. His explanation was the 
natural immunity was lower in the homes of childre 
whose parents consented to their inolusion i 
the trial, a consent in the placebo aree 
for all participators but elsewhere only for th 
inoculated. 

In the afternoon, Sir Ronald Fisher (University c 
Qambridge) described the contribution of biometr, 
to plant improvement, with special reference t 
experimental design, the analysis of genetio model 
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involving numbers of Mendelian factors tha 
cannot be individually identified, and classical Men 
delian Prof. E. R. Dempster (Universit; 


of California) then discussed genetic models D 
animal breeding. Shorter papers on biometrice 
genetics by Prof. F. G. Brieger (Agricultural College 
Piracioaba) and Dr. H. Kalmus (University College 


London) related to autogamic populations an: 
heterotic genes in plant genetica and to oyclo 
morphosis, Y. 


Two sessions on tal design were held or 
July 5. Dr. 8. O. Pearce (Hast Malling Researal 
Station) showed that difficulties of adequate replica 
tion with perennial crops restrict the experimenter t 
very simple designs.. A compensation is that relation 
ships between many concomitant measurements car 
be studied. He illustrated the balancing of treat 
ments so that one set of trees can be used for twc 
or more consecutive investigations. E. Amara 
(Institute of Agronomy, Pelotas) discussed missing 
yields and other problems in the analynis of sugar. 
The design and analysis oj 

i Institute ot 
Agronomy were reviewed by Dr. A. Oonagin and Dr 
Fraga, who showed how modern design had improved 
the quality of information obtainable in research on 
this crop. In a more theoretical paper, Dr. F. Pimentel 
Gomes (University of São Paulo) spoke of the use oj 
the Mitecherlicoh equation in analysing fertilize: 
experiments on sugar-cane. In the afternoon, Mie 
G. M. Oox (University of North Oarolina) surveyed 
recent work in the theory of experimental design ; 
her paper was of i interest for its mention 
of special designs for estimating optimal conditions, 
including the new category of rotatable designs. Dr. 
W. J. Youden (Bureau of Standards, W. 
D.O.) then gave a graphic &ooount of how types oj 
design developed by biologists are now assisting 
research on physical problems. With remarkable 
clarity and humour, he illustrated the adaptation 
of desta, to. aibastions in which the ‘block ies i 
predetermined ; or, at most, two replications are 
wanted ; or some treatments are to be chosen afber 
part of the experiment was complete; or in whicb 
instrumental drift is & serious factor. On the follow- 
ing day, during a visit to the Agricultural Oollege at 
Piracicaba, members held & discussion on experi. 
mental design for perennial crops. 
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On July 7, Prof. P. G. Homeyer (Iowa State 
Oollege) summarized experience on sources of varia- 
with chicken, cattle and 
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and Dr. G. O. Mott (Purdue University) reviewed the 
technique and i ion of pasture experiments 
M Dl axi Mie Untied Sister Eacan cp ne: 
which Prof. A. Linder (University of Geneva) 
described an experiment on the grazing times of 
cows permitted to choose between differently treated 
plots. In the afternoon session, on sampling tech- 

niques, Dr. M. H. Hansen (United States Bureau of 
the Census) discussed the control of errors of response 
in sample surveys. Recent work on the theory and 
Dractios of satiatiag fell catches around dhe DA 
coast was then described by Dr. P. V. Sukhatme 
(Food and iculture ion). Prof. J. Nieto 
de Pascual (Bureau of Statistics, Mexioo) described 
a survey of national morbidity in Mexico, and Prof. 
W. L. Btevens (University of SKo Paulo) presented 
an acoount of recent work on the sample estimation 
of the coffee harvest, a problem complicated by a 
biennial cycle of bearing. The session ended with a 
paper from Dr. E. Cansado (Interamerican Statistical 
Centre, Santiago, Chile) on new proofs of theorems 
on sampling from a finite po 

After a morning visit to the State Institute of 
Agronomy at Campinas, the afternoon of July 8 waa 
given to papers on bioassay. Dr. O. I. Bliss (Con- 
necticut Agricultural Experiment Station) showed 

methods for obtaming confidence intervals 
for estimates of relative potency, and then illustrated 
how these could be adapted to various assay tech- 
niques in the “U.S. Pharmacopeia”. Dr. D. J. Finney 
(University of Aberdeen) presented five models 
relating to correlations of residual error and residual 
effecta of previous doses in cross-over and single- 
subject assays, and explained the statistical analysis 
appropriate to various designs. Dr. P. Mello Freire 
(Institute of Biology, S&o Paulo) described the 
analysis and interpretation of three ‘complement 
fixation’ assays. Finaly, several questions on 
bio-assay, with special reference to the assay 
of make venom, were submitted to a panel for 
discussion. 

The first of four papers on medical statistics on 
July 9, that by Dr. J. O. Irwin (London School of 
Hygiene and Tropical Medicine), related to an 
e conducted in Singapore with human 

jects to asseas the influence of air movement, 
temperature, humidity, clothing and other factors on 
sweat-rate and other physiological measurements. 
An interesting application of covariance analysis was 
shown by Dr. J. N. Manceau (Public Health Service, 
Pard) in his account of a comparison between two 
antihelminthics for the control of nematode parasites 
in seventy-four Belém children. Dr. A. E. Brandt 
(United States Atomic Energy Commission) described 
briefly an investigation into the olinical effects of 
two different very high-voltage sources pro for 
the treatment of cancers that are frequently le 
by conventional radiotherapy; he then considered 
the problems of performing & clinical trial on one 
type of cancer, with adequate random allocation of 

patients to the two treatments yet within the limita 

ferox be total ath ie. The final paper, by Prof. 
A. Vessereau (Sorbonne), consisted an i i 
application of discriminant function analysis to the 
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diagnosis of medical and surgical cases of jaundice 
from io analysis of serum proteins. 
One of the most sati features of the gym- 
posium was the lively discussion that followed almost 
every paper: the variety of questions and comments, 
and the number of people taking part, proved that 
the holding of the sympoeium was fully justified. 
Moreover, Brazilian science will continue to benefit 
from this venture, for it provided the impetus for 
the immediate formation of a Brazilian Region of the 
Biometric Society (which already has more than fifty 
members) and also of a Brazilian Genetical Society. 
D. J. Furnty 


DESIGN OF ELECTRONIC 
DEVICES FOR PRODUCTION 


SUMMER school on the role of the trained 
scientist in the design of electronic devices for 


technical-college professors and lecturers attended. 
Accommodation was provided by Emmanuel College, 
Cambridge, and transport to and from the Labor- 
atories was by motor coach. 

The first speaker was Mr. A. J. Young (English 
Electric Valve Co.), who surveyed the recent develop- 
ments in special valves. He directed attention 
particularly to one of the functions of management, 
in the device industry, namely, to decide to pursue a 
particular line of development. The scientific judg- 
ment required to execute this function to the best 

is an increasing need in the industry, and 
it should be the object of the universities and tech- 
Rio ogee ta Dong WE eit beving god 
ing of their subject and, as a result, good 
judgment regarding device development. The next 
speaker was Mr. D. 8. G. Lewis (officer in charge of 
the extension of the Services Electronics Research 
whose subject was mag- 
netrons, and he gave a résumé of the problems facing 
the designer after fifteen years of development. In 
i , he directed attention to the complicated 
nature of the device, in which the variation of any: 
one alters the effect of every other one. 
Mr. aketched the problems arising in the 
REE ef EEEE, EE spend Get 
to the close limits imposed at very high frequencies. 
The final speaker on the first day was Dr~J. M. 
Dodds (Metropolitan-Viokers Electrical Co., Ltd.), his 
subject being high-power klystrons. He explained 
why the klystron is preferred to the m for 
certain purposes, and described the and 
manufacture of a klystron suitable for driving a very 
high-power linear accelerator. During this first day 
examples of modern valves were exhibited, many 
valve firms contributing les of their latest | 
designs. In the afternoon, Dr. A Bact ne gt 
the mventors of the multi-cavity magnetron, 
vised a demonstration of micro-wave* valve- 


techniques. ; 
The second day of the school opened with & dis- 
cussion. of methods of tion of millimetre waves, 
(Services Electronics 
. Mr. Hawkins, in addition to 
surveying the fleld, gave ial attention to a floating 
drift tube kIystron capab eo eee 
a wave-length of 8 mm. He was followed by Dr. 
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R. Q. Twiss (also of the Services Electronics Research 
Laboratory), who illustrated forward thinking by 
discussing the prospects of developing and detecting 
sub-millimetre waves; he gave special attention to 
the use of electrons travellmg at approximately the 
speed of light. Mr. G. Knott (Mullard Research 
Laboratories) described the action of travellmg-wave 
amplifiers and of backward-wave oscillators. In the 
first part of his discourse he referred particularly to 
the problem of noise in signal amplifiers and to the 
yet unsolved problems of mechanical design ; in the 
sona past he eketnhbd the tiecry Gf backward. 
wave valves and desaribed resulta achieved at a 
wave-length of about 2 am. which may lead to a new 
generation of low-power micro-wave oscillators. 

The school then turned ita attention to the 
im subject of reliability in electronic devices, 
and on this subject an addreas was given by Mr. 
E. G. Rowe (Standard Telephones and Cables, Ltd.). 
Mr. Rowe explained what stepa had been taken since 
1945 to improve the general reliability of valves and 
described the problems which etill remained to be 
solved. He was followed by Mr. G. H. Metson 
(Research Station of the General Post Office), who 
dealt specifically with the problem of designing valves 
for lives of the order of a hundred thousand hours 
(more than eleven years) and gave a scientific 
explanation of the factors determming long life in 
cathodes. In the morning a demonstration was given 
of millimetre-wave generators, and in the afternoon 
Mr. P. Gurnell superintended a demonstration of 
reoeiving-valve manufacturing techniques. The day 
closed with a lively discussion of how best to teach 
at university standard so as to obtain industrial 
scientists having a real understanding of scientific 
problema. 

On September 22 the school transferred to 
Harlow, where it was addressed by Dr. D. A. 
Wright (Research Laboratories of the General Electric 
Co., Ltd.) and later by Mr. O. P. Lea-Wileon (Harlow) 
on the subject of thermionic cathodes. Dr. Wright 
described all types of thermionic emitter, dealmg 
particularly with the limitations of the oxide- 
coated cathode, while Mr. Lea-Wilson paid special 
attention to high-temperature sintered cathodes used 
in magnetrons and high-power klystronsa. Mr. J: 
Pollard (Services Electronics Research Laboratory) 
then discussed methods of obtaining high vacuas and 
explained that the needs of the valve engineer are 
not yet adequately met either as regards speed of 
pumping or as regards ultimate vacua. In the after- 
noon Mr. J. E. Stanworth (Britiah Thomeon-Houston 
Research Laboratory) deecribed the problems arising 
in the manufacture of and ceramic valve 
envelopes. In the secon of his address he 
dealt specifically with some of the new and interesting 
glasses developed recently. In the evening Mr. A. 
Monk (Harlow) supervised a demonstration of the 
use of new materials in valve ing. ] 

The final day of the gchool waa devoted to problems 
arising in connexion with solid-state devices. The 
introductory djscourse was gi by Mr. I. M. Ross 
(Services Electronics Research Laboratory), who sur- 
veyed the whole field, giving examples of entirely 
new solid-state devices which have come to light 
during the past few years. He was followed by Mr. 
E. H. Cooke-Yarborough (Atomic Energy Research 
Establishment), who described the ies of 
transistors and some of the uses to which they are 
being put. He emphasized that the transistor is & 
new type of electronic device in many ways utterly 
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dissimilar to a valve and demonstrated some of the 
surprising circuits in which transistors can be used. 
Mr. E. B. Oallick (Royal Naval Scientific Service) 
then discussed the problems encountered in mann- 
facturing transistors and emphasized that these 
represent an entirely new development in manufac- 
turing methods, where extremely minute tr&ooa of 
impurity are of primary importance and where the 

ysical magnitudes invol are very amall indeed. 

the afternoon Mr. A. F. H. Thomson (Harlow) 
described the various types of memory or storage 
devices which are coming into use, taking the view 
that magnetic materials will play an ever-increasing 
part in this fleld. He was followed by Mr. P. E. Trier 
(Mullard Research Laboratories), who dealt more 
specifically with magnetic switching devices. He 
showed how these can be built up mto a full-scale 
computer and gave ial attention to the difficult 
scientific problems which have yet to be solved m 
connexion with the use of ferro-magnetic materials 
and ferrites. During the afternoon a demonstration 
was given of solid-state devices in use in various 
ways. 

In the short time which remamed for discussion it 
was that the proceedings of the school 
should. be made available, at least in an abridged 
form, and it is hoped to publish these in the Journal 
of Electronics early next year. J. THomson 
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ANIMAL MOVEMENT 

URING the British Association meeti at 

Bristol, 8ectidns D (Zoology) and I (Physiciogr) 
held a joint session on September 6, at which the 
subject of Animal Movement” was discussed. The 
first paper was by M. A. Sleigh, speaking on ciliary 
movement, and in it he gave an account of his own 
work on the movement of the i ial cilia of 
Stentor. He suggested that the frequency of beat is 
& measure of the mechanical activity and that wave 
velocity is a measure of the metachronal co-ordination. 
Experiments have shown that the beat frequency and 
wave velocity have different tem ture coefficienta. 
Also it can be demonstrated t changes in the 
viscosity of the medium and in the viscosity of the 
protoplasm affect only the frequency and not the 
wave velocity, while the wave velocity can be sub- 


te and have very different properties. Mr. 
Sleigh holds the view that the frequency might be 
maintained by the first cilium m a row acting as a 
pace-maker, while the excitation pathway of the wave 
velocity might be neuroid. 

The second paper, by Dr. T. Weis-Fogh, was on 
the flapping flight of insects, and was illustrated by 
a slow-motion film on the flight of the desert locust. 
He described the wing movements in detail, and ex- 
plained how the film was made and how his co-worker, 
Dr. Martin Jensen, had used it for estimating the 
changes both in magnitude and direction of the 
aerodynamic forces during the beat cycle. It has 
become clear that the wing cycle can be treated as a 
series of stationary flow situations and that the 
torques set up at the wing base can be estimated. 
When these are considered in detail, it is 
possible to subdivide them into aerodynamic and 
Inertial torques, and to relate them to the torque- 
producing components within the body. From this 
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ee ee ee eiie 
result equals the torque which the flight muscles 
st produce. It appears that some two-thirds of 
work is being expended against aerodynamic 
ea, and that the mechanical efficiency of the 
acle system is 17-18 per cent. 
ee ee Brown, discussed 
flapping flight of birds He pointed out that 
re are several different types of flapping move- 
P ee ee and et HOHER 
is or in the same bird in different situations. The 
e ane MD 
darn. and the functional differences between 
' various phases were Yescribed. It is clear that 
creas the down-strokes are almost the same for 
birds, the up-strokes may be entirely different 
h m peth and function. Theso various types of 
stroke are found, with few exceptions, to be 
ited to the size of the bird. The small birds up 
the size of a pigeon usually fold their wings 
irely during the up-stroke in slow flight. The 
pon and birds of similar size use a pro ive 
stroke in alow flight and a passive one in fast 
ht; and in the large species the up-stroke is 
sive except perhaps just before landing. Individual 
ht habit makes the transition point from one type 
the other indefinite. It can be shown that these 


mass (inertia). 
Mu asi eee Er there is 
le information from which any quantitative 
imates of aerodynamic or overall efficiency can be 
ide. 

The last paper was given by Dr. O. C. J. Lippold, 
pogneldered tugan. in burgan olunwiry muscle. 
| suggested that the fatigue may be attributable 
one or more of four factors: first, the vohmtary 
ve may be diminished ; secondly, the nerve oon- 
stion may be impaired ; thirdly, the neuro- 
wwoular junction may be fatigued ; and finally, the 
itractile mechanism may iteelf become weaker. Tt 
?robable that three of these factors are responsible 
the diminished aetivity in fatigue, and that the 
in effect is due to one or other in different cir- 
nstanoes. For example, prolonged work, not of a 
anuous nature, undoubtedly gives rise to central 
igue; but if a strong enough motive arises, the 
mole ‘activity can be restored to the unfatigued 
el. To what extent the occurrence of a neuro- 
woular block is important has not been settled, 
hough experiments deecribed by Dr. Lippold lead 
n to believe that such fatigue does not occur. He 
o holds the view that fatigue of the neural path- 
y is not & factor. On the other hand, under con- 
ions of strenuous exercise it is clear that the 
igue can be predominantly muscular, and that the 
vet of fatigue ie accelerated and the recovery 
layed by impeirment of the blood supply to the 
wole. Finally, Dr. Lippold suggested methods = 
lich the blood supply to the muscle might be 
teased, and thus the onset of fatigue. 
During the short discussion which followed, Mr. 
igh was questioned on his suggestion of a neuroid 
izrol] in ciliary movement and pointed to the 
uctures associated with cilia as supporting his 
we, and then Dr. Weis-Fogh explained some of hia 
imates of interna] work and power losses in locust 
mt, 
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STANDARDS IN BRITISH 
INDUSTRY 


two recent broadsheeta (Nos. 381 and 382, 
July 11, 1955) Political and Economic Planning 
reviews the various types of standards in use in 
British mdustry, examines the arguments for and 
against their use and scrutinizes the work of the 
British Standards Institution; in particular, the 
method of preparing standards and the extent to 
which they are adopted are considered, and whether 
the Institution, as at present constituted, is capable 
of doing justice to ita growing responsibilities at 
home and overseas. 

Industrial standards fall into two broad categories : 
funotional standards, or the tools used in doing & 
job; &nd dimensional standards which, by laying 
down dimensions and tolerances for finished and 
semi-finished goods, secure interchangeability and 
simplification. Frequently there are combmations 
of both types. So ee 
has been helped considerably by the many standards 
relating to production, drawing-offlce practice and 
engineering construction, and objections to the use 
of standards in industry are often based on mis- 
conceptions of what standards imply. The first of 
these two broadsheets indicates the vital contribu- 
tion which standardization can make to efficiency 
in industry by cutting out waste of machine-time, 
materials, and labour, and also the im 
of stan in foreign markets. Many prob are 
involved in the formulation of standards both tech- 
nically sound and commercially practicable, and the 
resolution of these difficulties in Great Britain falls 
to the British Standards Institution, which is the 
subject of the second broadsheet. 

Essentially the British Standards Institution is a 
co-ordinating body bringing together the technical 
knowledge of those in industry, professional 
aaia techni colleges, universities and 

t departments, and the practical and 
commercial Inowlodge of producers, distributors and 
consumers in an endeavour to produce standards 
acceptable to all interests concerned. Until 1931, its 
activities were mainly confined to the 
industry ; but in that year a Supplemental Royal 
Charter enlarged its terme of reference to user 
DEPAY aS A Boe AR E MUR NA coated fram 
British Engineering Standards Association to British 
Standards Institution. By 1089 it had grown to 

like ite present sire and published nearly 
& thousand standards-for a wide range of engineering 
and chemical, building and like materials. It has 
always worked for the promotion of British standards 
abroad, and continues to take an active part in the 
movement for internationally accepted standards. 
Between the two World Wars ib became concerned 
with the standards since known as Codes of Practice, 
of which more than a hundred and fifty have been 
eae planning of buildings for 

equate sunlight to the use of electronic 
Valves 


The broadsheet suggests that the Institution could 
take a wider view of the whole question of standarda, 
and that its work at home should follow some order 
of priority more closely related to the productive 
efficiensy of the country as a whole. Closer co-opera- 
tion between the Institution and the British Pro- 
ductivity Council in an effort to introduce standards, 
where they are likely to be of most benefit, is 


1062 e 


ment, aligning British standards to the requirements 
of overseas customers, and promemns Britiah 
Standards in other countries. expansion of 
the publicity and information servioes of the Institu- 
tion is desirable, and surveys are suggested which 
could indicate an order of priorities by showing 
where its work is most and least effective, particularly 
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with regard to the smaller firm. The need for 
solid financial basis is emphasized. The governme 
contribution for 1955-56 should be of the order 
£120,000; but the t arrangements termin: 
after 1956-57, and it is pointed out that it is importe 
that the Institution’s income must be assured fo» 
sufficient period ahead to allow it to plan w 
confidence, possibly by means of a quinquenn 
government grant and equivalent longer-term m 
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THE POLYPEPTIDE CHAIN CONFIGURATION OF COLLAGEN 


By Drs. PAULINE M. COWAN, STEWART McGAVIN and A. C. .T. NORTH* 
Wheatstone Physics Laboratory, King’s College, London, W.C.2 


"Men complete determination of the structure of 
two major’ problems: first, 
that of discovering the configuration of the individual 
polypeptide chains by the application of X-ray 
diffraction data; second, the understending and 
significance of the -calo structure seen in the 
electron microscope. e reserve a discussion of the 
larger structure and its relation to that of the 
individual chains for a later communication. This 
communication deals with the pol i con- 
figuration and is an elaboration of ear remarkgb* 
on the relationship between the structures of poly-r- 
proline and of oo 
A consideration, in fact, of the recent work on this 
synthetic polymers and on collagen iteelf** has 
clarified the principles on which the structure of 
collagen must be based, and shows that an approx- 
imate solution can now be arrived at with reasonable 
certainty. The determination of the exact atomic 
positions within a single cham will require a much 
close Rudy Mu may. Ubria ee DOE: 
ibility of an improvement in the experimental 
The main features of the collagen po ide chain 
ion are, we think, indicated the jomt 
consideration of the following: (1) the high-anglo 
X-ray diffraction pattern; (2) the amino-acid oom- 
position and sequence analysis; (8) the structure of 
poly-r-proline. 
The configuration must also account for physical 
properties such as density and infra-red absorption. 


High-Angle X-Ray Diffraction Pattern 


The general features of the high-angle X-ray 
pattern are consistant with a system of hexagonally 
packed rods, 12 A. apart in dry material, the 
tion i ing with hydration. Each rod con a 
«et of atoms, which may be one or more amino-acid 
residues, ted at axial intervals of 3-86 A. in the 
usdoiched. nintarial On stretching the fibre the 
axial repeat imoreases to 3:1 .À. or more, and the 
improved X-ray pattern suggests that the atom sets 
are re on helical structure. From the X-ray 
spacings, dimensions of possible alternative 
helical systems can be derived**. Theoretically, & 
very large number of helical can be devised 
which fit the observed high-angle X-ray diagram, 
but it seamed to us that the actual model would be 
one of a comparatively small number of simple 
alternatives**, namely: (a) & single helix with & 


"* Now ab the Davy Faraday Research Laboratory, The Royal 
Institution, 21 Albemarle Street, London, W.1. 


period of 28-6 A., contaming either three or sev 
turns and ten atom Bebe; (b) two concentric helic 
related by a diad axis, each helix repeating exact 
after 57-3 A. with three or seven turns and twen 
atom seta; (c) three concentric helices related by 
triad axis, each helix repeating exactly every 85-8 
Each chain would contam thirty atom sete and thr 
or seven turns in its repeat. For three turns, sin 
the atom seta and turns are both multiples of 
there would be a complete t after 28-0 A. 
Mrasniunhion of the wenseel -Tormi of t Iatan 
distribution to be expected from such systems» 
and comparison, with the observed high-angle X.ri 
pattern shows that, in collagen, the single helio 
form (a) is the moet likely, aa illustrated in Fig. 
In the following discussion, this form is assumed 
be oorrect. 
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The measured density of dry collagen fibres ahows 
at there are probably three amino-acid residues m 
w 2-86 A. atom set. The single-helix form (a) could 
en, iteelf arise in one of several probable alternative 
ays: (i) a single polypeptide chain with three 
sidues in 3-86 À.; (ï) a unit of three similar 
«rallel chains, each with one residue in 2.86 A.; 
i) a unit of three chains, each with one residue in 
86 A, so related that the complete system is 
secified by a single helical array of the dimensions 
` (a). 

Wo have investigated a large number of structures 
' type (i), but have found none to be satisfactory. 
he difficulties of joining straight non-in 
slices, as in (ii), by an adequate number of hydrogen 
nds, have already been pointed out?-*. It is possible 
15 these difficulties may be overcome if, instead of 
system of three straight helices, we have a oom- 
»und system of coiled coils, corresponding to case (iii). 
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cick”, more complex than for the simple casee, and 
is nob easy to formulate by inspection all the 
mbinations of minor and major helix pitches which 
‘ould produce a given intensity distribution. A 
articular case, however, is suggested by the poly-r- 
roline and collagen data. In this, three chains, each 
ith three residues per turn relative to the major 
elix, slowly coil around each other so that the 
camber of residues turn, relative to the common 
xis, becomes 3j. Such & system may bo shown to 
orrespond to case (iii), and is, therefore, of & form 
onsidered favourable from the analysis of the X-ray 
iagram. Further, the number of residues per turn 
1 each chain relative to the other chains in the unit 
iin 80 that & regular form of hydrogen bonding 
! feasible. 

Of the models proposed for the struoture of ool- 
wen, only three- put forward since the helicel 
nalyBis of the X-ray diagram was first deecribed?;' 
ave the required basic dimensions. The first two of 
nese involve ois residues, which seems very unlikely 
1 view of the infra-red spectrum of oollagen!6!5 and 
f the structures of other peptides, particularly poly- 
-proline; the third, that of Ramachandran and 
‘artha™, is discussed below. 


Amino-Acid Composition and Sequence Analysis 


Although the. complete amino-acid sequence in 
xlagen has not yet been determined, some sequence 
aidies have been made!*;!! and we can reach certain 
mtative conclusions. Examination of the small 
epbides which have been identifled that, if 
iere is a repeated ahord sequence, it is not a rigid 
no (or is not mamtained throughout the protein 
aterial), but is rather of the form —2,—R,—F,—, 
here R, may be proline, E, may be hydro line, 
nd R, is, probably, nearly always glycine. The most 


iteresting result is the isolation of the peptides glycyl 
rolyl hydroxyprolyl glycine and glycyl prolyl 
ydroxyproline. All three residues occur in sequences 


ther than the above, with the ex: ion that hydroxy- 
rolme always appears to be followed by glycine. 
lthough glycine is about one-third of the total 


x» total structure. While glycme, the other non- 
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lar residue, and the polar residues each acoount 
or about one-third of the total, the evidence does 
not suggest a rigid (—non-polar—polar—glycine—) 


fi may be that the —prolyl—hydrory- 

prolyl—glycyl—, or a si sequence, is largely con- 
centrated in one of the three chains of a structure 
such as that discussed above, so conferring on this 
chain a special on. The other two chains 
can be pictured as ixing about this one. In 
any event, it is probable that a high proportion of 
these reeidue inserted into the «-helix” or Q-pleated 
sheet! would make these structures unstable as 5 
result of distortion and ae number = 
possible hydro bonds, t a distinct o 
Pham mnight be the ‘most stable. tke d a 
structure consisting entirely of proline residues might 
be to take up such a new configuration ; 
this was in fact found to be the case. 


Structure of Poly-L-Proline 


An X-ray study of poly-t-proline>", synthesized 
recently Dj Beier Kurtz au d Ketehalskit!, shows 
the polymer to have a helical structure in which the 
fold screw axis. Tha reidio Pe ean 


SES one he a ee QU ne ono 


stretched collagen y that the two 
chains have very ai configurations. f 
Poly-r-prolie. like co has & high speoiflo 


laevo optical rotation™!. It been suggested that 
this rotation in collagen is due to the special type 


of helical tion™, A left-handed sense is 
imposed ically on the poly-r-proline chain, and it 
seams highly bable that the minor helices of & 

co structure would also be left- 
handed. 


"We now wish to oonsider ways in which three 
poly-i-proline type chains may be bonded together 
to form this compound system. The work deeoribed 
below was briefly referred to at the Third Inter- 
national of Biochemistry, Brussels, 1965. 

Tf one in three of the residues of the threefold chain 


the chains and taking the NH... O direction as the 
bonds, then the latter are 


consideration, the following resultes emerge. In the 
anti-clookwise system there are a number of short 
van der Waals contacts which would force the chains 
to take up & non-integral screw configuration. If 4 
gecond proline ring is replaced by any side-chain, E, in. 
the sequence —glyoyl—H— prolyl—, there is & single 
short contact, which would cause distortien, whereas if 
two residues in three are glycine, there are no short 
contacts. In all cases the system might be stabilized 
with a three-and-a-third-fold screw-axis by addi- 
tional hydrogen bonds. In the clockwise system, 
there do not appear to be any seriously short con- 
tacts, nor can such additional hydrogen bonds be 
readily made, and, although a three-and-a-third-fold 
structure can be built, there seams little reasan for 
the chains to depart from the exact three-fold con- 
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figuration. A preliminary investigation suggests that 
in the anti-clockwise arrangement there may be two 
simple ways of making these extra hydrogen bonds: 
first, by replacement of a second proline in the 
three-residue by another amide 
eee ee ANE 
second set of NH...O hydrogen bonds can be 
formed between backbones ; or second, by 
mud Ue poe Gey of alte ane One of the 
remaining residues could be by 
a T ee Soe ene mean 
residues, hich mighe allow formation of an OH . s 
or NH ... O bridge to an unbonded carbonyl 

The work of Gustavson", which shows @ oo dn 
between thermal stability and hydroxyproline oon- 
tent of various collagens, is in favour of an O—H ...0 
hydrogen bond, in the case of hydroxyproline at least, 
although there does not at the moment appear to be 
any correlation with the proportion of other polar 
residues. 

While this work was in progress, we became aware 
that very similar lines of thought were being pursued 
by other workers in the field. Ramachandran and 
Kartha!! have been the first to propose & structure, 
having the superhelical configuration described above, 
in which the basic NH...O is in an anti- 
clockwise direction with the structure additionally 
stabilized in the first of the ways mentioned above. 
A rigid —prolyl—glycyl—R— sequence is required, 
50 that the structure as it stands cannot accommodate 
& number of known sequences, particularly —prolyl— 
hydroxyprolyl—. The hydrogen-bond are 
rather greater than is normally considered permiesible, 
although this may be consistent with the abnormally 


of this model, however, is in 
with the obeerved diffraotion 
in every detail, this strongly saggesța that the general 
form of the backbone configuration is correct. 

In conclusion, it seems to us highly probable that 
the collagen structure consiste of three chains of the 
poly-r-proline type modified to give 3} residues per 
turn. These three chains are bound together by a 
system of NH. .. . O hydrogen bonds between reaidues 
approximately on the same axial level, and the 
structure is further stabilized and the 3j residues per 
turn maintained by additional hydrogen bonding: It 
would seem that X-ray methods alone may not pro- 
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vide sufficient date to distinguish between differe, 
tale isa taser mee tn dee 


i throughout tl 
course of this research. Two of us (P. M. O. and 
McQ.) are indebted to the Nuffield Foundation f 
research fellowshipe during the tenure of which tk 


work was carried out. (Nov. 9 
Note added in proof. Since this was SU 
mitted for publication a communication &ppearx 


Rich and Crick™, in which they 
ternative structures for kiss M ai kee 
cussed above. TEENS gy Sas Enn 
H. Each has a singlo system of NH . 
Por Ae the 


a P 
H PI 
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QUANTITATIVE SEPARATION OF B VITAMINS BY 
ELECTROPHORESIS ON AGAR PLATES 


By Dr. G. MARTEN* 
Anstalt für Vitaminforschung und Vitaminprüfung, Potsdam-Rehbrü cke 


have already described the determination of 
components of a mixture of vitamin derivatives 
after chromatographic ki laine on circular paper. 
This method makes a fairly exact estimation posmble, 
but is not sufficiently sensitive for direct use with 
some biological material, olan, ake the limited 
tity of material that oan be p an the paper. 
The lower limit of sensitivity of 0-05 pgm. for thiamine 
and 0-15 pgm. for niootinio acid and derivatives 
requires & certain minimum concentration of these 
substances, The assay is, moreover, complicated by 
the difficulty of estimating miorobiologically active 
* Present address: Landw. Untersuchungs- u. Forschungs-anstalt 
Gutenbergstr. Germany. 


derivatives not clearly separable by chromatography 
Siliprandi and his collaborators! have applied electrc 
Rc ghee ee a ee Eel 
thiamine vin, pyridoxin and nicotinic aci 
which they later measured chemically. The sensitivit, 
of their procedure (approximately 10 pgm.) can b 
greatly increased if electrophoresis is combined wit: 
a microbiological assay by applying the dried pape 
to a suitable medium. It is nevertheless limited b; 
the fact that only about 10 mm.* of the solution oe: 
be applied to the paper. 
We have developed a more suitable method b; 
ing out electrophoresis directly m thin layers c 
ager jelly as used in macro-electrophoresis’, Washe 
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1. Section of the Lrg cloctreds veas; 4 pE 
VP HA. doe tarting hole Fires 4, pump ; 


5; teermostat ) A; Tibor makni; 7; cooling device’ 8, glass frame 
ms of alca gel or polyvinyl alcohol have been 
wed; possibly other transparent jellies could be 
wed, but agar is to be preferred as & medium as it 
an be easily handled. High-voltage electrophoresis 
up to 10,000 V.) is carried out in silicon films. After 
eparation in the electric fleld, another layer of agar 
elly is placed on the first. This second layer con- 
ttute a medium containing all the substances 
equired by the test organisms seeded into the agar 
ioept that to be determmed. Zones of growth 
te in those spots corresponding to the presence 
X the vitamin or ite active derivative in the lower 
ayer of the agar jelly. As in all diffusion testa, the 
ogarithm of the dose is directly proportional to the 
liameter of the growth sone. 

The vitamins can also be demonstrated by chemical 
eaction in the in the same way as on paper 
ace middle part of Fig. 2). Quantitative chemical 
letermimation is poesible after cutting out and 
iquefying the appropriate portions of the agar jelly. 
Tor the separation of the thiamine 
Toup (shown in Fig. 2) the lower 
ayer of agar should have & pH. of 
3. The warm, fluid agar is there- 
ore diluted with phosphate buffer 
o a final concentration of 0-05 M. 
Che most suitable concentration of 
gat must be determined for each 
ystem, and in general varies be- 
ween 1 and 2 per cent. We use 
‘lass platea up to 60 am. x 80 cm. 
ramed by Blame strips (2 cm. in 
yreadth) which are caulked with 
Se 
ihe previously warm late Fig. 
l, 8). Without ee ee 
ng of the agar film, 1-3 mm. “hick, 
» current of 100-150 m.amp. oen 
;»» put through it at a potential 
irop of 7 V./em. Distilled water 
san be sprayed on the film should rt 
iry up with prolonged use. Under 
hese conditions the separation of 
imamine and ite derivatives w 
ichieved in about four hours and 
xan be controlled by the use of 
risible indicators such as acd 
uchsin, methyl green or riboflavin. 
Fhe test substances are placed in 
iole, 5-10 mm. in diameter, 


row, D. 
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punched in the jelly with a cork borer along a starting 
line at intervals of 2-4 cm. (Fig. 1, 2). If necessary, 
another layer of agar may be added along the starting 
line to morease the thickness. In this way 0-2 ml. or 
more of substrate can be placed on the agar, the 
grading of the doses being preferably logarithmic, 
Glass cups or filter-paper disks can be used instead of 
the punched holes for accommodating the substrate. 

Even solid substances such as minoed organs, freces 
and also blood can be placed directly on the agar. 

after denaturation of protem, without previous 
extraction. 

In certain instances, increased separation of tho 
active growth factors can be achieved by a com- 
bination of paper chromatography and electro- 
phoresis in agar jelly, strips of the chromatogram 
being placed either singly or packed along the 
AATE line, A frame 3 om. in diameter composed of 
glass strips which are fixed by clamps is set on the 
solid agar plate and filled with hquid agar to 4 
height of about 5 mm. and serves as an electrode 
vessel (Fig. 1, 3). With narrow electrophoretio plates 
up to 10 cm. wide, two sintered glass filters (Ein- 
tanchnutache Schott G4) can be used for the purposo 
with two carbon rods inserted to serve as electrodes. 
If the pores in the sintered glass filters are too big, 
they can be covered with agar. The apparatus 
includes & heating and cooling device and a pumping 
system for the electrolyte solution. Before the agar 
is poured on the glass plate, the plate is warmed by 
pumpmg water at 55° O. into & chamber formed by 
two glass plates and & soft rubber gasket (Fig. 1, 6). 
For cooling, cold water 1s passed through the chamber 
(Fig. 1, 7). Incubation of the test organiams is carried 
out overnight after the adjustment of tem- 


perature m the thermostat (Wobeer Ultrathermoetat) 
(Fig. 1, 5). During long runs, the electrolyte solution 
is ly transferred by a blower from the anode 
to cathode vessel and vice versa (Fig. 1, 4) to 
keep the hydrogen-ion concentration around the 
electrodes reasonably constant. 






Fig. 2 


(b) Ohemtoal development to thioohrome (in ulira-viplei light) 
urine after a 
Due of 


-tost with thiamine. Centre: the same urine, but with 
mono-phosphorie acid ester, 
himine higer t the standard mixture alons 


ig. 2 were obtamed 
9888, by means 
of which as little as 0-002 pgm. of thiamine can be 
demonstrated. The diameter of growth zones is 
directly proportional to the logarithm of the dose 
within the limita 0-008-0-512 ugm. of thiamine (see 
Fig. 2. The pyrophosphoric acid and the mono- 
phosphorio acid esters of thiamine, thiamine itself 
and its disulphides and disulphide phosphates 
migrate to the cathode. Foris reason (hb etartag 
polit ior ds hia qeouDUM PIa eA cee deena 
The speed of migration is in oertain circumstances 
mfluenoed by the ions present in the test solution. 
If necessary, the growth zones are identified by the 
use of an internal standard (see Fig. 2). We were 
able to demonstrate by such means the presence of 
thiamine disulphide in all the organs and excreta 
examined. 
It is preferable to use for these testa o 
responding to as many factor an osito rather than 
i of high specificity used for mioro- 
elope! tests. It is by the different requirements 
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of different that a new factor can b 
identified and ita chemical constitution inferred. Fo 
example, Lactobacillus fermentum requires the intao 
thiamine molecule, whereas Rhodotorula 
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spota containing pyrimidine, or caede forma i: 
with small amounts (4 mgm./100 ml. medium) o 
pyrimidine on spota containing thiazole. 

A detailed account of this work will be publishe 
elsewheret, [June 14 


2 G, Netwrw., 576 (1950 im: E. Viieminf., 85, 30: 
); Aem Hirn 6,3 iB those) 


vamia iprandt, D., and Ada 
te fe si Good. Sil 


Dy Bultprandi, N., 
` enn nes ap ae P., Biochem. 
J. P., J., 46, & 
940). Gordon, A. H., Kell, B, Bebesta, E., Knoss], 
Bonn, T Oaeh; Chim Donee 15 1 (1980) Papestamatis, 8 O 


VALENCY CHANGES OF MOLYBDENUM DURING THE ENZYMATIC 
REDUCTION OF NITRATE IN NEUROSPORA . 


By Da. D. J. D. NICHOLAS and Da H. M. STEVENS 
A.R.C. Unit of Plant Nutrition (Micronutrients), Long Ashton Research Statlon, University of Bristol 


OLYBDENUM has been identified as a con- 

stituent of nitrate reductase in Neurospora 
crassa", H. ook* and in higher plants‘. The micro- 
nutrient undergoes oxidation-reduotion 
during nitrate reductase action in the followmg 
gequenoe : 

flavine adenine 

— molybdenum — nitrate ion (ref, 5) 
nhdleotide sigan olds 


This communication reporte that, duri the 
enzymatic reduction of nitrate, the e a 
undergone by molybdenum involves Mo* and Mo*t. 
Paper chromatography was used to prepare pure 
solutions of salta with molybdenum m various valency 
states, and for identifying Mo'*, Mo™ and Mo*. 
Sodium molybdate reduced with sodium dithionite, 
which acta as an electron donor for the enzymatio 
reduction of nitrate, was shown to contain Mott as 
the most reduced valence state of the micronutrient. 
Further, Mo*t prepared free from molybdenum in 
the other valence states acts as an effective donor 
for nitrate reductase action, but Mot is without 
effect. Mo*t will reduce nitrate non-enzymatically. 


Determination of Valence States of Molybdenum drying, 
present In Rithionite-reduced Sodium Molybdate 


Mo** and Mo. The molybdate solution reduced 
with sodium dithionite was spotted on acid-washed 
Whatman No. 1 paper, and run in the following 
solvent mixture: water 100, glacial acetico acid 10, 
potassium thiocyanate 10 gm. The chromatograms 
were dried and developed in one of three ways: 
(a) spraying with 0-2 per cent dithiol in 2 N hydro- 
chloric acid; (b) spraying with & mixture of 10 per 
cent stannous chloride and 10 per cent potassium 


thiocyanate; (c) exposure to hydrogen chloride 
vapour. 

Rr values (which had been checked with standard 
solutions of molybdenum of the two valencies) are 
Mott 0:3-0-4; Mo 0-8. 

An alternative method is the addition of 8-hydroxy- 
quinoline in 50 per cent chloroform—ethanol to the 
dithionite-reduced molybdate solution. The chloro- 
form layer containing the oxinates was spotted on 
Whatman No. 1 paper, dried and run in ethyl alcohol. 
The oxmate spots of Mo't and Mo** were observed 
in daylight or in ultra-violet light : 

Mo't oxinate (yellow), Rr = 0, maxima 250, 
870 mu; minimum 280 mj. 

Mott oxinate (reddish purple), Ry 0-9, maxima 
243, 540 mp ; minimum 480 my. 

These values had been determined using standard 
solutions of the molybdenum of the two valencies. 

Mo*- and Mo*t. The dithionite-reduced solution 
of Me ce in hydrochloric acid was separated on 

paper using an ether-thiocyanio acid solvent ai 
pared by adding 10N hydrochloric acid (40 ml.) to 
& solution of potassium thiocyanate (40 gm. in 40 ml. 
water) (the mixture was cooled to 15? and extracted 
with 150 ml. redistilled ether; the ethereal layer 
was casi and stored in a i tor). After 
POET was sprayed with 10-vol. hydrogen 
o dried and sprayed again with a 
mixture of 10 per cent potassium thiocyanate and 
10 per cent stannous chloride. No molybdenum valency 
lees than 5 was detected in the reduced molybdate 
solution. Using standard solutions of Mo and 
Mo*t, Hp values in this solvent are 0:8 and 0-0, 
respectively. . . 

Mo* is readily oxidized to Mo* in the presence 
of Mo*t, so that the separation of Mo*t in the 
presence of Mo*t was not feasible. It has not been 
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esible to prepare and determine Mott in solution 
cause of ita instability. 
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eparation and Determination of Mott, Mo** and 
Mo 


Mo* was prepared by acidifying sodium molybdate 
th 2N hydrochloric acid, and Mo't+ by dissolved 
olybdenum pentachloride in acetone. A chloride 
lution of Mo*t was made by reducing a mixed 
lution of sodium molybdate (0-5 gm./5 ml. water) 
id 10N hydrochloric acid (10 mL) with xino dust 
til the solution ceased to give a red colour when 
iquote were tested with 10 per cent potassium thio- 
"nate. The valency state of molybdenum in such 
mixture was checked hy reducing 1 ml. of a sodium 
olybdate solution containing 12-5 mgm. molyb- 
mum per ml. as described. When all the zino had 
seolved, the solution was diluted with water to 
mL; 40-50 ml. aliquots were mixed with 50 ml. 
V sulphurio- acid and titrated with standard 
;»tassium 


Exp. 1. 5,025 ugm. of reduced molybdenum 

qs v ps 0-05N potassium permanganate. 
for Mo*t + Mo + 3e, 3-51 ml; for 

oo ae 2-34 ml. 

Exp. 2. eb Da Md molybdenum 

quired 15-6 ml. 0-01N potasium 

culated for Mo*t + Mot + 8e, 15-62 ml. ; for 

ott + Mott + 2e, 10-4 ml. 

The xino and traces of 


Mo*+ were removed from 
w solution as follows: 6 ml. of the mixture waa 
aced on a cellulose column (15 om. x 1:5 cm. 
ternal diameter). When_the solution had soaked 
, the inner glass wall above the cellulose was wiped 
ith filter paper to remove any adhering liquid. The 
lumn was then eluted with thi ic acid m 
her, and this was continued for at least 15 min. 
ter the red band of Mo™ CNS bad passed through 
© column. Ether was then the 
umn to remove thiocyanic acid, followed by dis- 
led water to elute Mo™. The final eluate was 
armed to 45° and carbon dioxide passed through 
; expel ether. The Mo*t solution was diluted to 
X) ml. with water and stored in the $ 
The molybdenuni concentrations in the solutions 
ere determined as follows : 

Mo. To 5 ml. of sodium molybdate solution 
nteinmng 2-5 mgm. molybdenum were added 5 gm. 
ytassinm thiocyanate and 10 ml. SN hydrochloric 
id; the mixture was kept at 50° for 15 min. and 
as diluted to 100 ml. with 10 per cent potassium thio- 
nate in 2N hydrochloric acid. The solution was 
tered through a No. 48 Whatman paper, and 
-20 ml. aliquots were extracted with 40-50 ml. 
distilled ethyl acetate. The ethyl acetate extracta 
sre measured at 490 my on & Spekker absorptio- 
eter (blue-green filters). The concentration range 
ed was 1-12 pgm. molybdenum per ml. ethyl acetate. 
Mo*t. To 1 ml. of molybdenum pentachloride in 
etone containing approximately 500 pgm. molyb- 


mum per ml. was added 10 ml. of 10 per cent 
tassium anato in 2N hydrochloric acid and 
o solution at 50° for 15 min. to reduce any 
o* to Mo™, ota were extracted with 40—50 ml. 
hyl acetate and as described previously. 


Mo. To 0-5 ml. of Mo** solution containing 
ETT 500 ugm. molybdenum per ml. was 

10 ml. of 10 per oent potassium thiocyanate 
2N hydrochloric acid followed by 10-vol. hydrogen 
roxide until the red colour produced started to 
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Table 1. Mo A8 AK HLBOTRON DONOR FOR YHB MESYMATIO 


REDUCTION OY NITRATE 
MiIItmioromoles of nitrite formed in the reaction mixture 








0-5 mL of contalning approximately 400 . of tein, 
0-20 ml. reduoed phorpbaprritua: tune meleotido Q jue? fi), 20 ml. 
Sayin En Men aet eredi ant mal) 07 ml Ol M 
nitrate and 50 agm. Mo** contained a0 01 mi „och for 
mM by paper reaction mixtures were made 

2ml. uo M pae after pH? 5. 10 min, at room 
temperature the mile wes mere or niti DM Pabani 


layer was filtered, and the colour measured at 490 mu. 


Enzymatic Reduction of Nitrate by Nitrate 
Reductase 


Mo* solutions, the valency purity of which was 
previously checked by paper chromatography, were 
tried as donors in the presence of the purifled 
enzyme. The resulta are given in Table 1. 

The resulta in Table 1 show that Mo*+ is as effective 
as reduced triphosphopyridie nucleotide aa an 
electron donor for the enzymatic reduction of nitrate. 
Mo*t, however, is without effect. In the absence of 
nitrate reductase or in the presence of the boiled 
enzyme, Mo™ does not reduce nitrate. The very 
small amount of nitrite formed with the boiled enzyme 
is attributed to a release of bound nitrite from the 
denatured protein. 

Non-enzymatic Reduction of Nitrate by Mo** 

Mo* reduces nitrate non-enxymatically, whereas 
Mo or Mo is without effect. Thus it is possible 
to determine Mo** in the presence of Mo by 
measuring reduction of nitrate. The rate of chemical 
reduction of nitrate by Mo** is approximately twice 
that of nitrate reductase action. Over the range 
0:1-20 mp M nitrate, 2 mp M Mo* will reduce 1 mp 
M nitrate chemically. 

It is unlikely that t the chemical reduction of nitrate 
by Mo*+ is important for the reduction of nitrate in 
Neurospora, because Mo*t has not been detected in 
the felts and the enzymatic reduction involves Mot 
and Mo*t only. 

It has not been possible to effect a non-enrymatic 
reduction of either Mo*t to Mo**, or Me to Mo*t, 
using reduced di- or tri-phoeph idine nucleotide as 
an electron donor. Baie tMuhosphopyridina 
nucleotide does not appear to reduce Mo't to Mo™ 
in the presence of nitrate reductase. [July 8 
Nian D- Ta » Nason, A., and MoElroy, W. D., J. Biol. Chem. 


* Nicholas, D. J. D., and Nason, À., J. Biol. Chem , 807, 253 (1084), 
* Miebolas, D. J. D., and Nason, À., J. Baat., 60, B, 58 (1056). 

* Nicholas, D. J. D., and Mason, A., Part Phys., [30,185 (1965)]. 

* Nicholas, D. J. D., and Nason, A., J. Biol. Chem., 211, 183 (1004). 
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LETTERS TO THE EDITORS 


The Editors do. not hold themselves, responsible 
for opinions expressed by thew correspondents. 
No notice ts taken of anonymous communications. 


Function of Krause’s Membrane 


A. V. Har! has shown that ordinary diffusion of 
a chemical substance is too alow to explain the 
rapidity with which the contraction in the interior 
of a striated muscle fibre is set off by the action 
potential, which is a change in the potential difference 
across the surface membrane; some more rapid link 
must therefore exist. Krause’s membrane (Z line, 
telophragma) is & possible anatomical basis for such a 
link’, since it extends continuously acroas tho fibre 
and is attached to the interior of the sarcolamma’*. 

We have tested this possibility by depo 
very small areas of the surface of fresh fibres isola 
from frog muscles. A micropipstte with & squared-off 
tip, diameter about 2 microns, filled with isotonio 
sodium chloride, was firmly applied to the fibre sur- 
face and fed with pulses of current of }-sec. duration, 
making the interior of the tip about 20-40 mV. nega- 
tive with respect to the Ringer bath. Fig. 1 shows 
that, when this was done opposite an A band, there 
was no contraction, while if the pipette was opposite 
an I band (with Z at ita centre), that J band alone 
shortened, the contraction spreading only & short 
way in. In neither case was it possible to mitiate 
shortening with pulses whioh hyperpolarized the 
membrane. Greater mward spread was obtained 
with a 4-mioron pipette (Fig. 2), which is the largest 
that could be used without overlapping more than 
one Z line. The I band to which this prpette was 
applied now shortened for a distance of about 10 
microns inward from the surface, while neighbourmg 
I bands (1:5-8 microns from the central Z line) did 
not shorten and were, in fact, passively stretched. 

The fibres had ceased to give propagated electrical 
activity by the time we made these observations, 
but were still capable of powerful local twitches m 


During 


8 7 M 





— 104 — 
Ahoropi ta aopUéd to edge Ofan ent Abre rom tis 
netaip the frog. Polarized ligh 


that A banda & epee dp pare Rr ponte 
, x] Pigh 
D 


Fig. 1. 


so 
an A band, in (b) oppomte an I 
d * Gontrasiign in @) only, and. dna do eR n posits 
the tip. traction in (b) only, and then affecting 

In other experments Wh were nat recorded 


, the contraction spread abous 4 morons 
inwards 
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Fig. 2. Ait Fig 1b, Dos with larger 


tte. Contraction spreads 
F no spread to the adjacent 


about 10 microns in 
T bands are, in fact, stretched. 


SAIOOmorOS, 


response to depolarization " of & area ( 
membrane. The current applied with the mier 
pipette would not be expected to set up & propagate 
action even in an excitable fibre, becaue 
of the smallness of the area depolarized. 

We consider that these results are strong evidenc 
that the mfluence of membrane depolarization is cor 
veyed to the interior of the fibre by spread along som 
structure in the J band ; from the anatomical artu&tiog 
this must almost be Krause’s membrane. 

This work was done during the tenure of a fellowshi 
by one of us (R. E. T.) from the National Institute « 
Neurological Diseases and Blindness, U.B. Publi 
Health Service. 

A. E. HuxraHr 
R. E. TAYLOR 
Physiological pene ae 


! Hil, A. V., Proc. Roy Soc., B, 186, 399 (1949). 

3 Tiegs, O. W., Aux. J. Map. Biol. Med. Soi., 1, 11 (1024). 

1 Hekienhatn, AL, '"Plagma und Zelle," 8, 618 (Fischer, Jena, 1911 
* ua a. Hodge, A. J., duet. J. Fap. Biol Med, Sci 


Reaction of Starfish Spermatozoa to 
Histidine and Certaln Other Substances 
considered In Relation to Zinc 


STABRFISH spermatozod are generally immobile i 
sea-water suspension. However, Motz! has reporte 
that they become intensely active when they ar 
suspended in egg albumin — see water. His exper. 
ments were chiefly concerned with the agglutinatio 
reaction, and further it was shown (Metz and Donc 
van’) that most of the amino-acids and peptides wer 
also capeble of agglutinating the sperm, whe 
fertilirin was added. Apart from the problem c 
agglutination, we were interested in induce 
motility of these spermatozos in albumm — sea wate 
and have examined the effects of various aminc 
acids on their motility and metaboliam. 

It was found that r-histidine exerta a marke 
effect on the motility of these spermatozoa. It : 
very strikıng to take a small amount (0:6 ml.) c 
the diluted sperm (1:20) of the starflah, which ar 
almost motionless, and observe instantly active move 
ments on addition of 0-5 ml. of histidine — sea wate 
(8 x 10-* M, pH 8-0). At the same tue the effec 
of histidme on the initial oxygen uptake of thea 
spermatozoa was examined by the usual Werbur 
technique, at 20°C. and with air in the gas pham 
As shown in Fig. 1, histidine sharply increases th 
oxygen uptake, the effect being progreemively ir 
creased when sea water containing 10“, 10° c 
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Fig. 1. Mffeot of histidine on -the oxygen uptake of siarfah 


MD A M With. diferent, concentrations of 
control ; » 10*; O—O—, 10*; 
cia wate 


073 M histidine 18 added to sperm suspensions. The 
aotility of spermatozoa is also greatest in 10-* M 
istidine — see water. . 

Further te showed that cysteine and 
lyeine aro also effective, the motility and the rate 
f the respiration of the spermatozoa in cysteine — sea 
rater being about the same aa in histidine — sea water. 
The effect of glycine was very small. Also the 
helating agents ethylenediaminetetraacetio acid and 
iethyldithiocarbamate proved to be effective, but 

he spermatoxoe swim leas actively in sea water con- 
aining these agents than in histidine — see water. 
Iowever, it is to be noted that no such effects were 
roduoed when sea water containing other amino- 
oids (alanine, leucthe, serine, glutamio acid, arginine, 
3ethionine, b Li tyrosine) was 


immediately arises whether the 
effect of histidine is easentially brought 
Bodh by ue Vian dui Poncio 
ince there is evidence that the imidazole group of 
istidine has a strong xino-binding capacity (Gurd 
nd Goodman?) and since it has been shown (Fujii*) 
bat xino is present in considerable amount in some 
aarme sperm, especially in the middle-piece and 
orosome. That zinc occurs in high concentration 
1 human spermatozoa has also been reported by 
fawson and Fischer’. Therefore, the xmo content 
f Asterias spermatoroa was determined polaro- 
r&phioally and a comparison was made between 
1) sperm suspended in sea water for 30 min. and 
2) sperm suspended for 30 min. in sea water oon- 
aining 10-* M histidine. It was found that the zinc 
ontent of the spermatozoa was greatly reduced after 


he treatment with histidine, that zino 
T some zino compound had m the sperm 
o the external solution. On the a , the zinc 


ontent of the, former (1) was 0:21 pgm./mgm. dry 
reight, while that of the latter (2) was 0-10 ugm./ 
agm. dry weight. The external medium, which had 
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contained histidine-treated sperm, Was found to give 
a poartivo dithizone reaction after tion, 

The evidence so far obtained suggests that, at 
least in the starfish, the release of zinc in minute 
quantities from the sperm is responsible for the 
initiation of the sperm’s activity, both as regards 
motility and respiration. It is likely that the sperm 
middle-piece or the acrosome loses zinc to histidine 
or other metal-chelating substances, and that the 
liberation of zinc itself represents the sudden release 
of a state of streas in the spermatozoa. It appears 
difficult for the present to discuss these results in 
relation to the dilution effect (Rothschild and Tyler‘) 
or the anaerobic motility induoed by glycine (Tyler 
and Rothschild") in sea-urchin It is intereet- 
ing. however, to note that the of histidine was 
scarcely observable in a very dilute suspension of the 
starfish sperm. Could zino release be normally in- 
volved in the basic mechanism of the motility of the 
spermatozoa ? 

These experiments described form part of a wider 
investigation on the physiological role of zinc. One 
of us (Fujii*) has already indicated that xino is present 
in appreciable amount in the nucleoli of starfish 
oocytes, and is possibly involved in the mitotic 
processes. 


T. Foma 
S. Urma 
T. Miruso 
Zoological Institute, 
Faculty of Science, 
University of Tokyo. 
June I. 


‘Mawson, O. 4., and Fischer, M. I., Pioche. J., 58, 606 (1961). 
' Rothschild, Lard, and Tyler, A., J. Emp. Bio, EL AR (1064), 
X.Y., 78, 62 


Trey. and Rothschild, Lord, Proc. Soe. Kay. Diol., 
t Fuji, T., Netwre, 174, 1108 (1054). 


Role of Photochemical Processes in the 
Reduction of Nitrate by Green Algae 


EXPERIMENTS have been described supporting the 
idea that reduction of nitrate in the light by green 
algae is a photochemical procees!. However, a strong 
argument against this assumption is the fact that, 
without carbon dioxide, a really significant reduction 
of nitrate in the light has never been found**; only 
several hours after the addition of glucoee can a 
strong evolution of oxygen due to nitrate reduction 
be obeerved?. This indicates an indirect influence 
of light via the formation of photosynthetic producta 
rather than & direct photochemical reduction of 
nitrate. In the followmg we show that it is necessary 
to distinguish between the effect of light on the 
reduction of nitrate and nitrite, respectively (cf. also 
Harvey’s resulta with diatoms‘). The.latter is the 
first intermediate in the reduction of nitrate by green 
algac’. 

When nitrate is added to Anbistrodesmus braunii 
suspended in nitrogen-free culture medimm im the 
abeence of carbon dioxide, only a minute amount 
of oxygen is evolved (Fig. 1). This result, obtained 
manometrioally under a variety of experimental 
conditions (pH. 6:5 and 4-5, under pure nitrogen and 
air, with 4 x 10+ to 9 x 10-* M potassium nitrate, 
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Tel Oxygen evolution after addition of qunone, sodium 
Er MM atate (no oe M 


vomel, 

sodtum nitrite, 1-1 x 10* M ; 
Theoretioal yield : 170 mm. 

the algae: 4 hr. in nitrogen e ont orate MCA 
intensity (400 ft.-oandles) ; gas phase, air 


at 15° and 25°C.), is in excellent agreement with 
earlier flndinga*;: The rate of reduction of nitrate 
under these conditions is approximately the same as 
that normally occurring in the dark. On the other 
hand, reduction of nitrate in the presence of carbon 
dioxide, or in the absence of carbon dioxide with 
added glucose’, proceeds about ten times as fast as 
reduction in the dark’. By contrast, an addition of 
nitrite in non-toxic concentrations produces an 
immediate strong evolution of oxygen im the light. 
(Pressure changes are negligible in the presence of 
alkaline pyrogallol as an oxygen-abeorbing agent.) 
Per mole of nitrite reduced, 1:5 moles of oxygen 
are formed. The rate of this reaction at pH 0:5 is 
somewhat smaller than that of the quinone—Hill 
reaction under the same oonditions (Fig. 1). But 
ab pH 4-5 reduction of nitrite in the light proceeds 
much faster, the rate of the reaction bemg nearly 
identical with that of the quinone—Hill reaction at 
pH 6-5. It is of mterest in this connexion to note 
that the mfluence of pH on the dark-nitrite reduction 
is algo strong but in the opposite direction’. Further- 
more, it should be mentioned that an addition of 
nitrite in the dark under aerobic conditions leads to 
a strong increase in respiratory oxygen uptake’, 
whereas under anaerobic conditions no gus ex 
occurs. 

In order to inhibit enzymatic processes effectively 
without i ing photochemical reactions possibly 
involved in reduction of nitrite, the rate of the 
reaction under different conditions was studied at 
low temperatures. Comparison of the resulta obtained 
in a series of experimenta performed at 4? C. and at 
15° 0., respectively (Table 1), shows that: (1) the 
reduction of nitrite at 15* O0. in the light proceeds 
about twice as fast with concomitant photosynthesis 
as it does in the absence of carbon dioxide; (2) ab 
4° O. the favourable influence of carbon dioxide and 
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Table 1. NITRITE (M x 10) REDUCTION BY 25 gx." 
ONLLS IN 1 HR. a? pH 4-5. SODIUM Nrrerru (5 5 x 10 
ALGAN OF NITROGHK-FRUE CULTURE MEDIUM. MITRITE 
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photosynthems on reduction of nrtrite largely d> 
appears ; (3) the rate of reduction in the light wit? 
out carbon dioxide is only alightly decreased at 4° O 
(4) light under anaerobic conditions in the absen: 
of carbon dioxide is much more effective in nitri 
reduction than 1s reepiration'in the dark; this hok 
true especially at 4° O., where the rates of enzymat 
reactions are strongly decreased. 

Considering these results, one might at first | 
inclined to conolude that the reduction of nitrite is 
simple photochemical process with nitrite acting lik 
quinone as a Hill reagent. There are, howeve 
some fundamental differences between the reductio 
of nitrite and æ typical Hill reaction. Isolate 
chloroplasta, able to reduce quinone and other Hi 
reagenta, are unable to reduce either nrtrate* (unler 
nitrate reductase and triphoephopyridine nucleotid 
are added’) or nitrite’. Furthermore, the rate « 
nitrite reduction in the absence of carbon dioxid 
by whole Ankistrodesmus cells decreases faster tha 
that of quinone reduction (Fig. 1). Upon a secon: 
addition of quinone, oxygen eiie immediatel 
starta again at a high rate; with nitrite, howeve 
only a small increase in oxygen formation is obeervec 
The rate of nitrite reduction ia apparently determine 
by the supply of carbon compounds necessary for th 
farther assimilation of the producta of nitrate an. 
nitrite reduction’. 

Accordingly, the influence of light nitrat 
reduction in green algae might be explamed in th 
following way. The first step (nitrate — nitrite! 
which’ proceeds rapidly only in the presence of carbo: 
dioxide or of glucose’, seems to be mdirectly acceler 
ated by light via the formation of photosyntheti 
products. On the other hand the reduction c 
nitrite, which goes on at a high rate even at ver 
low temperatures and in the absence of carbo: 
dioxide, seems to be more closely connected wit! 
photochemical processes. 

A full account of these and other resulte wi) 
be published later. My thanks are due to the U.S 
National Academy of Sciences and to Foreig 
Operations Administration for a research scholarship 


Erron Kassim 
Research Institutes (Fels Fund), 
University of Chicago, 
Chicago 37, Illinois. 
May 8. 
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Respiratory Increase and Phosphorus 
and Nitrogen Metabolism In Sweet 
Potato Infected with Black Rot 


In the black rot of sweet potato caused by 
Jeratostomella fimbriata we found a in- 
rease—a characteristic of plant tissues infected with 
vathogens. We have investigated the rate of respire- 
ory increase in the sound part next to the infected 
issues during a week after the inoculation of the 
vathogen, the effect of 2,4-dinitrophenol on the 
espiration and the changes in the amount of phos- 
yhorus and nitrogenous com present, 

poten! Gamal ae hac aud gie 
‘control and the equal rate of 
about Nurs nii gina Rode 
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ien of dining. 


shenol, the increase of respiration in tissue affected 
xy black rot reached a maximum (about 90-100 per 
xmb increase) ab 48-72 hr., and gradually decreased 
hereafter; the respiratory increase due to addition 
of dinitrophenol dropped to c. Pede ni 





Since the respiratory increase due to dinitrophenol 
3 dependent on the acceleration of the reaction 
ATP + ADP + Pj), ita effect indicates the speed of 
he above reaction in tissues. It is supposed that, 
herefore, the decrease of the effect m one stage may 
© caused by the promotion of breakdown and/or 
tilization of adenosine triphosphate by some bio- 
gical process. To, clarify this point the tissues were 
nalysed for inorganic phosphate and acid-soluble 
rganio phosphate. Both phosphate fractions of the 
ontrol remained almost constant, whereas inorganic 
hoephate in black rot tissue decreased at first, 
icreased in the second stage, and then dropped 


sete & concomitant increase of acid-soluble 
hosphate was observed. Occasionally 
ea. o that the level of inorganio phos- 


hate in the secondary stage was not raised but 
ameined constant. There was no measurable 
us PENA ea osphate fraction oon- 
id and phosphate fraction 
xirastabls wid ould perdilorio Geld and eor 
ibonuocleio acid. The accumulation of acid-soluble 
rganic phosphate may indicate the activation of a 
hosphate system by which the energy of adenoaine 
triphosphate is utilized and the rate of generation 
f adenosine diphosphate is increased; thus the 
icreased respiration in the black-rot tissue of sweet 
oteto may be linked to the activated phosphate 


ystem. 

To elucidate the anabolic process such as the 
stivation of the phosphate cycle in the black-rot 
Bsuem, we have examined the nitrogenous meta- 
olism. Compensating the consumption of the acid- 


NATURE 


1071 


Acld-1naol. M 


8 


8 
IEE 


N 


3 


BANNANN N 


E 


Nitrogen or phosphorus (y/gnı. fresh tissue) 
eo 


z 


x d 


TIL 


DAN 
N 
N 
N 
\ 
N 


ZZ 
A 


Fig. 1. nitrogemoos 
fractions rot. Inorganic 
posee anf between 
: rot 
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soluble nitrogenous fraction (such as amino-acids), 
& concomitant increase of the acid-msoluble nitro- 
fraction (such as protein) was observed ; in 
furthár the synthesis of functional 
protein such as mitochondrial protein was observed. 
The mechanism of the respiratory increase in the 
black-rot tissues is thought to be as follows: by the 
penetration of Oeraiostomella fimbriata, the proto- 
plasm of the sound part next to the infected tissue 
is activated to synthesize organic phosphate, func- 


(ATP — ADP + Pj); this results in an increase of 
respiration. P. J. Allen! believed that the respiratory 
increase in wheat infected by powdery mildew could 
be explained by the mildew toxins acting as un- 
couplers and accelerating the production of adenosine 
diph te. We have put forward the view that a 
part o the respiratory increase might be caused by 
the - 
Nue a r ad AR arose eiii balas ied 
in the infected sweet potato tissues"; but from the 


` above results it is thought that the effect of un- 


couplers such as ipomeamaron may be only partly 
responsible for the i increase. As these 
uncouplers acted as inhibitors of the phosphate 
metabolism and protein synthesis of Ceratostomella 


they were presumed to take part in the 


fimbriata, 
resistance of sweet potato against the “pathogen”. 


The metabolites (eesential oils (such as ipomee- 
maron), polyphenols (for example, chlorogenio acid), 
coumarin substances (for example, umbelliferon and 
soopoletin)) were accumulated in the sound tissue, 

the respiratory increase‘, and offered 
resistance to infection by the pathogen. In addition, 
a thermolabile and non-dialyseble fraction containing 
an inhibitor is produced in the black-rot tissues’. 
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Those effects were also obeerved in white potato 
tissue, which shows strong resistance against Ceraio- 
stomella fimbriata infection! ; the acid-soluble organic 
phosphate and acid- insoluble nitrogenous compound 
were synthesized, and at the same time the respira- 
tion was increased (c. 40 per cent). In the white 

to rot-tissue, the thermolabile, non-dialysable 
ion inhibited germination of the fungal spores. 

K. Tomiyama & al. have described a simular effect 
in the white potato infeoted with Phytophthora 
infestans and offered a similar explanation, inde- 

y, before a meeting of the Phytopathological 
of Japan (April 6, 1955). 

Be rn ee eroe om ae ee De Yusuke 

Sumiki, University of Tokyo, for his advice. 


TAKASHI AKAZAWA 
Ixuro URITANI 
Laboratory of Biochemistry, 
Faculty of Agriculture, 
Nagoya University, 
Anjo, Japan. 
June 3. 
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Molecular Weight of Insulin in 
N,N-Dimethylformamide 

Tru detailed investigations of Sanger and oo- 
workers have established the molecular weight of 
insulin as some multiple of about 6,0001. It is not 
clear, however, whether the fundamental covalently 
bonded unit is the 6,000 or 12,000 ies. (The 
determination of the positions of tho EB linkages 
in msulin! does not establish the fundamental unit as 
the 6,000 i The methods of analysia do not . 
the possibility of a staggered arrangement 
te ee 


a variety of 
mentation and ight 
indicating that the minimum molecular weight of 
insulin in aqueous solution is 12,000. However, 
other work has indicated a value of 6,000. Harfeneist 
and Oraig*, by counter-current distri- 
bution methods in 2-butanol-dichlor- 
acetio acid systems, Frederioq* by 
gedimentation-diffusion studies in alka- 
line solutions, and Kupke and Linder- 
siram-Lang! by osmotio pressure 
determinations in aqueous guanidine 
chloride solutions, have all recently 
contributed data consistent with the 
value of 6,000. Osmotic 
studies of insulm in N,N-dimethyl- 
formamide in this laboratory also 
indicate a molecular weight of 6,000 
for the fundamental unit. 

hous insulin (lot 200-1B-1L/) 


pressure through 

column. Although it has a relatively 
low dielectric constant of 26-6, the Wg L 
osmotic pressure studies were made in 
0-3 M potassium iodide solutions of 
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. Table 1 
Insulin oono. x a 
(gmjL)* (em. H40) x 10* 
0-36 129 67. 
0-40 1-4 08 
0-881 3-16 6:8, 
0-92 $02 74 
0 of 306 78, 
0-91 $18 71 
149 44 71, 
1-79 5-68 Th 
1-70 6-03 74. 


“In 0-1 M potassium lodide in N,N. 
T In 0 1 M sodium nitrate in W,N-dimethytformamide 





N,N-dimethylformamide in order to minimize ap 
possible Gibbe-Donnan effect. Zimm-Myerso 
osmometers* were used with suitably permeab: 
membranes prepared from Visking uloee casin 
by a treatment which inolüded an 18-hr. soak ł 
80 per cent ethanol The oemometers were place 
in solvent inmde closed glass jars to prevent al 
sorption of water. Equilibrium was attamed i 
about two days and measurements were made fc 
at least three days longer. The temperature wt 
18-8° C. and was regulated to + 0-01°C. 

The data from these (Table 1 an 
Fig. 1) extrapolate to a molecular weight of 6,200 - 
800 ab C = 0. Assuming that the deviation fror 
ideality at higher concentrations is entirely due to 
monomer-dimer equilibrium, 27 e I,, we calculet 
an association constant of 2 x 10* htre-mol-!, cor 
responding to AF* = —4-4 kcal./mol. 

The question arises as to whether the fundamente 
structure of insulin is disrupted in N,N-dimethyl 
formamide. Facilities for an assay of the activity o 
insulin recovered from it were not available. How 
ever, the following test was applied. It is well know: 
thas insulin to a considerable extent v 
aqueous solution, and the extent of this aggregation 
measured by the sedimentation-rate, is presumabi, 
a characteristic of the unaltered molecule. Sedi 

ormed o 
,N-dimethyl 


mentation experiments were therefore 
insulin, which, after solution in 


formamide, was dialysed against phosphate buffer 
pH 7-5, T/2 0-1, in which it was completely soluble 


Experiments were also performed with insulin dis 
solved directly in this buffer, for comparison. Withb 
experimental error, there, was nO diference Detyeen 
the sedimentation constants, SE o (Table 2), for th 
original and the recovered insulin, 





t number-average molecular weight of tneulin in N,N-dtmothyttorm- 
concentration. The fora 


Apparen: 
amide as & function of theoretical curve 
equilibrium, with an association constant of 3 x 101 mol: 3 I drawn LRrUGeH (hb the 
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Table 2 
Sample of insulin [ s" 
(omyl) — (svodbergn) 
Eeocvered from M,N-dbnethyl- 5-1 iT 
formamide ac 24, 


Although minimal molecular weighta of 6,000 and 
.000 have been reported, there ia no inconsistency 
oeemarily involved. The value of 12,000 has been 
md in ug solutions, in which it is not unlikely 
ab the persiste. Two reporta of the value 
300 have now been obtained independently by 


actions are leas favoured, the true 
mimal weight is obeerved. 


This work is part of a stady of the solubilities and 
operties of proteins in non-aqueous solvents, which 
ll be reported in detail elsewhere. . 
E. Doveras Rame* 
B. J. Brxcan 


0 À. P., F., L. F., and P J, 00, 
yis d Bangar, Smith, Kitai, B., Biochem. J., 00 


Vangh, D. F., “Advances In Protetn Chemistry”, 9, 300 (Academic 
ork, 1964). 


tupke, D. W. Lang, K., Biookim. & Biopkye. 
‘Acta, 18, 153 (1084). 
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Inhibition of Complement Activity 
by Di-isopropyl Fluorophosphate 


terase acbiviby!. 
ie finding that it mactivates guinea pig complement 
I^) is felt worthy of this brief communication. (In 
personal communication, Dr. Laurence Levine 
ported that he has independently observed this 
When di-isopropyl flucrophosphate in concentrations 
' 8:0 x 1073 to 1-0 x 10+ M was incubated with 
luted or undiluted guinea pig serum to 4 hr. 
; 87° O., or overnight at 26° or 4°, and then the 
rum diluted and tested for complement activity, 
> effect of the fluorophosphate could be detected. 
Then, however, 8-0 x 10° M di-isopropyl fluoro- 
1osphate waa incubated for $ hr. at 87° with varying 
moentrations of 1-100 diluted guinea pig serum in 
© presence of sheep cells sensitized with rebbit 
emolysin, 75—80 per cent inhibition of the hemolytic 
stivity of complement waa noted. In the same 
roumstances, 8:5 x 10° M di-sopropyl fluoro- 
hosphate gave 10 per cant inhibition. On testing 
1© dialysed supernatants from the latter reaction 
T the of the four components (O'l, C'2, 
'8, O’4) of complement by the usual methodst, only 
19 first component (C'l) was found to have been 
spreciably inactivated. 
That the effect of di-isopropyl fluorophosphate is 
1 O'l was confirmed by using sensitized sheep cells 
mtaining the first, second and fourth components 
fa 0'1, 4, 2). These were prepared as described 
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by Levine e al* and incubated overnight at 20° 
with di-tsopropyl fluorophoephate, then washed, 

in buffer and tested for activity with 
reagents speciflo for the respective components. 
As can be seen in Table 1, the concentrations re- 
quired for inhibition of the C'l activity of these 
cells varied from 2:7 x 10 to 8:8 x 10* M. This 
is considerably leas than the molar concentrations 
(8-0 — 3-5 x 10) required for inhibition of O’ for 
whole serum. The O'4 activity was not affected by 
this treatment. The effect of di-teopropyl fluoro- 
phoephate on 0'2 could not be tested, since O'2 was 
spontaneously inactivated on standing in buffer alone. 
Partial reversal of the inhibition of O'1 activity could 
be obtained by allowing the cells treated with fluoro- 
phosphate to stand overnight in the presence of 
0-1 M nicotmohydrox&mio acid‘. 


Table 1. IxnurmPEIOK or Ol OW MaC” 1, 4, 2, INOURATED WITH Di-teo- 
PROPYL FLUOROPHORPEATE 


and 0-04 M im! buffer pH 7-6. The cells ware 

beer mete a in buffer and reacted with R, the reagent for 
testing reaokton (ref. 2). 

Molar concentration of DFP (x 10^) 470 41 21 83 0 
Thne (min.) required to attain 50 per oent 


>% 29 


From this it is concluded that the first component 
of complement O'l is an enzyme with esterase 
activity which exists in serum in a form 
resistant to the action of boas uh fluarophosphate. 
In the course of the immune lysis reaction, the 
QI porum eae ere ie 

ich is now capable of being inhibited by the 
fluorophosphate. The O'l on the 1, 3, 4 cells appar- 
ently exista in such an active form, or was possibly 
changed into such an active form, during incubation 
with the fluoro hate. 

I am grateful to Dr. O. T. Harwood and to Dr. 
Bernard Jandorff for supplies of di-(sopropyl fluoro- 
phosphate, and to Dr. I. B. Wilson for a sample of 
nicotinohydroxamic acid. 
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Eumen L. BACKER 

Army Medical Service Graduate School, 

Walter Reed Army Medical Center, 

Washington 12, D.C. 
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Occurrence of an L(-+)-Alanine-Dehydro- 
genase In BacHlus subtilis 


Tra metabolio analysis of mutant strains of 
B. subtilis has shown that the ability to use the 
ammonium ion as the sole source of nitrogen for 
growth corresponds to the presence of a glutamic- 
dehydrogenase’. However, & mutant uhable to use 
the ammonium ion (stram S~), lackmg glutamic- 
dehydrogenase, oxidizes glutamic acid very actively. 
This strain may grow, with aeration, in a culture 
medium containing: /(--)-glutamste 0-01 M, am- 
monium sulphate  0-01.M, ph buffer 
(KH,PO,-Na,HPO,) 0:02 M, pH 7-5, sodium chloride 
0-01.M, potassium sulphate 0-01.M, magnesium 
sulphate 0-001 M and ferric citrate 0:0004 M. 
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The absence of the glutamic-dehydrogenase in the 
S- strain implies an oxidative pathway of glutamic 
acid different from the ordinary one. 

æ- and y-Aminobutyric acids are slowly oxidized 
by this bacterium, and the test for glutamic-decarb- 
oxylase in extracte is negative. This finding suggeata 
that an oxidation preceded by a decarboxylation is 
not operative in this case. Another possibility might 
be the oxidation of a compound formed by trans- 
amination of glutamic acid, according to reactions 


(1) and (2): 


Glutamic acid + R—CO—OOOH e 
R—CH(NH,)—COOH + a-ketoglusario acid (1) 


R—OH(NH,J—OOOH + 0, > 


EH—CO—OO0H + H,O + NH, (3) 


Glutamic acid + O, > 


a-ketogluterio acid + H,O + NH, (3) 


In this system, a-ketoglutario 
acid is used as the source of carbon 
for growth. The a-keto-acid, 
which is the acceptor of —NH,, 
is regenerated by oxidation. This 

i implies that the a- 
keto-acid ori tes from  oell 
reserves, and is nob lost by any 
. secondary reaction. These re- 
strictive condxtions are not necess- 
ary if the a-ketogluterio acid can 
regenerate the a-ksto-acid. If we 
suppone that the a-ketoglutaric 
acid is oxidized through the 
Krebs cycle, the R—OO—OOOH 
compound could be oxalacetic 
acid or its decarboxylation pro- 
duot, pyruvic acid, or glyoxylio 
acid arising from the decom- 
position of citric acid’. In this 
case, E—CH(NH4)—000H. would 
be aspartic acid or alanme or 
glycine. Of these three substances, 
alanine is readily oxidized, aspar- 
tio acid is leas oxidized and 
glycine almost not ab all (Fig. 1). 





8, 100 prise tae 
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B. subtilis S— cella, grown on the medium describ 
before, harvested when in the exponential phase, & 
treated with lysozyme’, give an extract which ig m 
able to absorb oxygen. The utilization of oxygen 
reinforced by addition of alanine and, to a lea 
degree, by aspartic or glutamic acid. This oxyg 
.consumption could result from the presence of 
flavoproteic Lamino-acid-oxidase, such as in New 
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I(+)-alanine with oxygen, but in which the alani 
intensively reduces diphosphopyridine nucleoti: 
(DPN+). The game eftract, precipitated ] 
ammonium sulphate at saturation, redissolved a 
dialysed against phosphate buffer (0-05 M, pH 7- 
60 gives the activity reported in Fig. 2. 

K(--).Glutamie acid, 1(+)-aspartic acid, I(— 
phenylalanine and i(—)-leucine have no actio 
Triphoephopyridine nucleotide is not reduced in t) 
same conditions. 3 

As shown in Fig. 2, the maximum réduction 
diphoephopyridine is a function of the conocentrati 
of alanine. An ium is obtained, as is al 
evident from the re-oxidation brought about ! 
addition of ammonium ions and to a leaeer degr 
by hydrogen ions. The oxidation product of I(4- 
alanine is pyruvate. By inoubetion, during 80 mi 
ab room temperature and pH 8-75, of a mixture . 
0-4 ml. of extract, 20 yM of {+ )-alanine and 0:36 p 
of dip idine and 0-4 ml. of pyrophospha: 
buffer 0-1 M in a total volume of 1 ml, 0-31 pM. 
pyruvate is formed. The pyruvate gives a reoxid: 
tion of the diphoephopyridine of the same magnitu 
as the ammonium ion. 

One can conclude that the extract contains ə 
enzyme which catalyses the reversible reaction (4 


0H,—OH(NH,)+—000- + DPN+ + H,O e 
CH,—00—000- + DPNH + H+ + NH,+ ( 
This enzyme may be called ‘i(-+)-alanine-dehydn 
genase’, in conformity with 1 +)-glatamio-dehydn 


| 


at 35° C. 
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Fig. 2. U(+)-Alante dehydrogenation followed ango optical denmty of diphospho- 
a ad ede with & Beckman y. ter, at room 
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1 10 mL 031 M EN Pt E pH 73 iM iu 
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the arrow, addition of ammonmm 10n and the 
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3amo, the only comparable enxyme known. Like 
» former, this enzyme is very specific, since it does 
b act on d(—)-alanine and the, other compounds 
ted. 

The reversibility of reaction (4) shows that this 
ryme ‘is i t, not only in the oxidation of 
F)-Manine, but also in the assimilation of ain- 
mium, Although the assimilation of ammonium 
s only been shown to occur through glutamic- 
hydrogenase’, other observations suggest that 
ferent mechanisms may exist’. 

The S- strain used in this work does not grow on 
inine ag sole nitrogen source, and in this case the 
ina&ion of pyruvio acid by ammonia is not 
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Action of Ribonuclease on Living Cells 
In vitro and Synthesis of Deoxyribonucleic 
Acid 


Tua action of ribonuclease on living cells from 
arious materials has recently been studied's*. Chick 
broblasts and myoblasta én vitro are readily affected ; 
rowth of the cultures and the number of mitoses 
re considerably reduced’; cytoplasmic and nucleolar 
asophilia ig diminished or suppressed and a typical 
1odifloation of the chromatin, seen both with phase- 
mune oou ung e aA a T ee 


ions, ig o Many nuclei (up to 95 per oent 
7hen the action of ribonuclease has been i ly 
ntense) contain grenular, or granular and touB, 
aateri&l or even are prophasio in Even 


zhen many nuclei are showing this prophasic aspect, 
ow—if any—other mitotic stages are encountered. 

Histospectrophotometric measurements were un- 
lertaken +o asseas how the hydrolysis of ribonucleic 
wid affected deoxyribonucleic acid metaboliam. The 
quipment and techniques used for quantitative 
leulgen determination after osmium fixation will be 
lescribed in detail elsewhere. They are essentially 
trails 40 thosa of the Pollisten and Teushteaberger 
ihool. Measurements of randomly chosen inter- 
nitotic nuclei (all non-overlapping nuclei in a straight 
ine tangential to original explants, several explants 
»eing used for each group) were measured at 546-1 muy. 
Che most striking resulta were obtained with cultures 
which had had a long contact (8 days) with ribo- 
iuclease ( ized ribonuclease G.B.1.). In Fig. l, 
she histogram for such cultures is compared to normal 
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to 2 3X 40 


2 30 40 
Deoxyribomueleio acid (arbitrary units) 


Wig. L Histograms of Oe te vaines Sd ae pplests 
in intermitotlo nuclei of odd ohlok fibroblasta and myoblasts 
oultures. nuclease 


In the 
controls of same age (number 


ribo 
. On the right, 
ta, 81) 

controls of the same age. There is a considerable 
decrease in the tage of the cella with & normal 
diploid value (1:82 + 0-17 in arbitrary units) and a 
considerable increase in the number of cells with a 
tetraploid (3-65) or intermediate value. Other 
cultures in contact with ribonuclease for a shorter 
time (15 hr.-2 days) show æ similar but leas marked 
shift in deoxyribonucleic acid values. 

It should be emphasized that the granular distribu- 
tion of deoxyribonucleic acid in many of the affected 
cells increases the heterogeneity of the dye distribu- 
tion in the nucleus, and thus the measured extinction 
is lower than it would be if the same material was 
as homogeneously distributed as it is in the 
controls, A number of deoxyribonucleic acid values 
can be considered as too low, and the difference from 
the controls is certainly more marked than the histo- 

shows. In order to eliminate this lowering of 
values due to heterogeneity and to be able to measure 
prophasic or peeudoprophaaio nuclei, we have used 
the two wave-lengths method of Pateat on some of 
these. This technique is more socurate but slower, 
and cannot be applied to all nuclei in our conditions. 
Measurements were made at 485+ 20 my and 
515 + 20 mp. Results are transformed into the units 
used above by a correction factor. All the prophasic 
nuclei measured by this techni in treated cultures 
proved to be tetraploids, some very granular 
nuclei showed similarly high values. 

As the treated. cultures contain fewer mitotic 

(other than arrested prophases) than the 
controls, the difference between them is not due to 
a higher rate of cell multiplication in the treated 
culturea. Indeed, in an actively growing culture, the 
histogram has still another shape: a tetraploid peak 
of up to 15 per cent of cells is found with but few 
intermediate values. The effect observed is still 
differens from that found in ocolchicine-treated oul- 
tures, where tetra- and octoploid nuclei appear 
the result of mitoses mterrupted at metaphase 
spindle inhibition’. 

It appears that removal of cellular ribanucleio acid 
by ribonuclease does not T the synthesis of 
deoxyribonupleio acid by the cells before prophase, 
but inhibits further development of mitosis. We 
have thus a true propbasic inhibition of mitosis. 
It can be concluded that ribonucleic acid is not 


as 
by 
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the 
Diameter of Living Bacteria with the 
Interference Microscope 
WrrH an ordinary microscope, the aocuracy of 
measurement fs limited the numerical & 


ex and thickness, it should be poasible to measure 
ts thickness with considerable accuracy if ita re- 
fractive index were known. One would no longer be 
limited in accuracy by the wave-length of the light 


used. 

It ia, in fact, ible to measure the refractive 
indices of many livi bacteria quite accurately by 
the method of immersion developed in 


attempt was made to combine this method with 
interferometry to obtain an accurate estimate of the 
mean thickness of a living bacillus. 

The selected was Bacillus is, 
cultures of which were obtained from the Yalacta 
Laboratories in Sige nes measured with an eye- 
piece micrometer, it y8 appeared to be between 
lu and 1:54 in diameter, both in the original cul. 
tures and in the subcultures grown from them. The 
refractive indices of all the bacilli were found to lie 
between 1-4000 and 1-4090 in each of the cultures 
investigated ; and, when ed in a bovine 
plasma-albumin solution that had a refractive 
index of 1-4045, approximately equal numbers of 
dark and bright bacilli were visible under the phase- 
contrast microscope. This figure was therefore taken 
as their mean refractive index. 

Bacilli were suspended in a 0-25 per cent sodium 
chloride solution for examination with the inter- 
ference microscope. This suspension-ftuid was 
assumed, as a result of a previous investigation’, to 
have a tonicity approximately equivalent to the 
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with a 2mm. double-focus objective in conjunctis 
with the recently devel half-shade matching ey 
Piece described by Smith?. Light from a ‘Pointolis 
lamp was used, filtered through an Ilford 807 fili 
which gave a narrow green spectrum with a maximu 
intensity at about 542 my. With this arrangemer 
it was possible to measure the phase-changes caum 


by bacilli lying with their long axes at ri b angl 
to the optical axis of the microscope to neare 
1/60 wave-length, or more accurately than this, 


It was, however, 


the bacilli were too amall for'any intensity differen 
to be appreciated between their edge and midd 
line; which their cylindrical cross-section would lee 
one to Thus, each phase-change recorde 

the integrated p -change over tl 
wol object etal, a wodd Ee Ged Eat moo 
thickness as opposed to its maximum thickness. Tt 
mean thickness of an object of circular croas-sectic 
is equal to the length of the side of a square equs 


in area to the circle: and a correction of x ? 


or approximately x 1-13 must therefore be applie 

Ten measurementa of the phase-change were mad 
on different bacilli in each culture studied, and th 
mean taken. The mean thickness, t, of the baci 
in each preparation was then calculated from th 
formula : 





2 
i = 1-18 x 19. 
360 * n—m 


where » was the measured mean phase-chang: 

as an angle, A the mean wave-length o 
the light used (542 mu), n the mean refractive inde: 
of the bacilli (1:4045), and m the refractive inde: 
of the saline mounting medium (1-8350). 


Table 1 










Rea 














Paris, 117 55-8 1eT | 
Parts, 11/7; 55-4 148 | 
Paris, 11/7; 52-6 149 
Park, 25/7 52-8 1-29 
Parts, 25/7 53-2 1-80 
Parts, 25/7; suboultured, 27, 52-2 1-28 
Paris, 25/7; subcultured, 27 53 6 181 
Paris, 25/7; subcultured, 17/7 58 0 148 
Paris, 25/7; suboultared, 27/7 54 1-38 
Paris, 25/7; wuboultured, 27/7 53-6 1431 





Table 1 shows the values for the mean 


several different dates. Each flgure in 
the mean of ten observations. It will 
the mean thicknesses thus calculated from 
1-284 to 1-872: & maximum scatter of only 0-002 
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Taxonomic Position of the Genus 
Selenomonas (von Prowazek) 


3 bacterial nature of Selenomonas palpitans (Simons, 
Boskamp). Although they do not add materially 
the information available, these authors state that 
lenomonas clearly belongs to the family Spirillaceae. 
I have studied the morphology both of Selenomonas 
lptans from the guinea pig oscum, and of J. 
utigena from the human mouth, and am of the 
inion that the nuclear structures, flagellation and 
xie of oell division are entirely unlike those of 
steria and reflect a much closer relationship with 
8 protozoa. 

The nucleus consists of a flament with expanded 
da, one of which is connected by & rhizoplast to the 
spharoplast, from which arises the usually 
the centre of the concave side of the creacentic cell. 
ie nucleus and & ion of the neuromotor appera- 
s are embed in deeply staining oun 
ues, in the form of two cones, point i at 
ig. 1,5). Wie the madee diio x AORA 

wb appears, joining the blepharoplast to the free 
d of the nuclear filament. The blepharoplast 
vides, initiating division of the flagellum, and the 
vision of the nucleus follows (Fig. 1,c). The cell 
a divides by constriction. This is entirely unlike 
y known echeme of nuclear division in bacteria’. 
The cell wall fails to stam in the characteristioally 
cterial manner with tannic acid and orystal violet, 
with mobbdio acid and methyl green***, 
d the cell lacks the cross-walla which are found in 
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many bacteria, including spirilla*. The flagellum, 
when compared with those of bacteria in the same 
fleld of the electron microscope, was entirely distinct 
in ite appearance. It is composed of numerous tiny 
fibrils, like the flagella of protozoa, and unlike either 
the monoflbrillar flagella of bacteria or the com- 
flagella of certain spirilla*. The flagellum of 
elsnomonas is also distinct from that of bactoria 
in that it can be demonstrated in the light-miaroecope 
by staining with Giemea or simple dyes without 
previous mordanting. The frayed ‘whip-tuft’ appear- 
ance ahown by Boakamp* and others is an artefact, 
due to unsuitable The cell moves in an 
irregular tumbling course, which once more is more 
reminiscent of protozoa than of bacteria. 

These findings indicate clearly that the affinities 
of the genus Selenomonas are with the Protozoa. 
The classification of Wenyon', which places it in the 
family Monadidae (Kent), is adequate to the present 
extent of our information. 

M. H. Juywas 


Department of Bacteriology, 
University of Birmingham. 
June 22. 
i bemvel, HL F., and Breed, B- B., Bact. Res., 18, 58 (1064). 
1 Boskamp, H., £. Palt., Abt. I. Orig., $8, 58 (1021). 
* Bimet, E À., ‘The and Life-History of Bacteria” (tnd edit., 
Livingstone, 1965). 
* Bimet, K. A., and Hale, O. ML. F., Mp. Cel Res., 5, 449 (1953). 
CUm ren “Protosoology” (Bailhére, Tindall and Cor, London, 


Paper Chromatographic and Biological 
Properties of Reserpine and Related 


Compounds 
Lirras is known of the metabolism (in man and 
experimental animals) of the alkaloids of Rawooljia 
serpsniina. We are particularly interested in the 
reported antifertility effecta of reserpine in rate! and 
the mechanisms of sedative action’ of Rauwolfia 
serpentena alkaloids in rud eda patiente. Reser- 
pine is known? to be hydrolysed in vivo to methyl 
reserpate and ly trimethoxybenzoio acid. 
The latter compound has been shown‘ to influence 
certain enzyme systems $n vitro which are of import- 
ance in relation to the mode of action of costrogens 
on the uterus. Using & fertility performance teat, 
we have studied the effects of the administration to 
male and female rate of daily oral doses of 80-100 
mgm. of eodium ‘benzoate given over & 
period of ten weeks. Since no alteration in fertility 
was observed, we conclude that reserpine itself or 
some polycyclic metabolite is responsible for the 
observations of previous workers'. 
We recommend the following pe 
graphio proosdures aa à meaa of checking th party 
f commercial samples of Rauwolfia alkaloids and 
deternintns the oe of complex mixtures 
of the alkaloids used for therapeutic purposes and 
in pharmacological testa. At the time of writing, we 
are unaware of any detailed reporte on paper chrom- 
atography of Howwolfia alkaloids. The methods 
introduced by us employ Whatman paper No. 542 
and the following developing solvent systems: 
(1) ‘Singls phase’ systems (no ibration, 
capillary ascent technique emplo 
(a) 10 per cent (v/v) acetic FAPA 
dunt adem neelab is shaken’ with beeyl euer 
Pid Camal Goin eal sanana d de 
Se ee ee comes The clear aqueous 
BRA ia neod. 
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(b), (c) and (d), similar to (a) but usmg tertiary 
amyl alcohol, eec.-buty! alcohol or methyltsobutyl- 
ketone instead of n-butyl ether. (d) was particularly 
useful for slow-moving componente in (a). Similar sol- 
vents have been previously for urmary phenols 
and cestriol§. 

(e) Xylene 200, methanol 75, methylisobutylketane 
25. 

(2) Parton chromatography (pre-equilibration 


(a) n-Amyl alcohol 200, water 180, acetio acid 20. 

(b) n-Hexyl ether 200, methyltsobutylketone 50, 
acetic acid 20, water 180. 

Two-dimensional paper chromatography of a 
commercial concentrate of reserpine and other 
alkaloids from Rauwolfia serpentina revealed twenty- 
four fluorescent components without using any spray 
reagents.  Surteble combinations of solvente were 
(35) followed by (1a) or (1b), or (16) followed by (1a). 

The following tests may be used for locating the 
compounds: (1) Fluorescence in ultra-violet light 
(Wood's Lue filter). (i) Fluorescence after 
or spotting the paper with 3 per cent sodium nitro- 
prusside in 50 per cent trichloracetic acid b ref. 8). 
(ii) Fluorescence 30 min. after spotting wu pan 
with microdroplets of 90 per cent poids aci 
later spraying with 9 per cent sodium carbonate. 
Intense blue, green or greenigh-blue fluorescent spots 
are obtained in the alkaloid zones. (iv) Testa (ii) and 
(iii) followed by spraying with alkaline diarotixed 
I.O.I. 5091 *—pink colours. Methyl reserpate and 
ajmaline are particularly intense. (v) Ehrilich’s 
dimethylaminobenzaldehyde reagent ; ajmalino-blus 
spot which is intensified by the reagent used in (ii). 
(vi) Bismuth iodide — iodine in ethyl acetate, acetic 
acid followed by 0-5 per cent sodium dithionite to 
ramove the orange background. Several compounds 
give salmon-coloured spots; but the sensitivity is not 


Tests (i) to (iv) are used together as & routine on 
single chromatograms. 

Solvent system (1a) gave the best resulta and testa 
(ii) and (iii) gave positive reactions with leas than 
l ugm. amounts of reserpine and reecinnamine. 

The following relative Ry values were obtained 
using solvent (la): ajmaline 0-76, deserpidine 0-41, 
methyl reserpate 0-52 principal spot, and 0-76 as 
well as two other minor components, rauwolscine 
0:63, reserpine 0-84, reacinnamine 0-36, serpentine 
0-5, yohimbine 0:58, new yohimbine 0:62. With 
solvent (1b) Ry values were : ajmaline 0-75, ajmalicme 
0-5, oaneecine 0-50, corynanthine 0-84, i 

- 0-48, and impurity 0:55, reeoinngmine 0-81, and 
mpurity 0-41, serpentine 0-5. 

e thank Profs. S. Zuckerman and J. Elkee for 
their interest and in theee studies, One of 
us (A. B. K.) is on deputation from the Central Drug 


Research Institute, Lucknow, India, under the 
Colombo Plan. 
` R. J. Bosoorr 
Amrya B. Kar 


Department of Anatomy, Medical School, 
University of Birmingham. June 80. 
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A General Method for locating the Spot 
on a Paper Chromatogram of Tertiary 
Alkyl Phosphates, Thiolophosphates 


and Thionophosphates 


Tamen iQ no method described in the literati 
that is generally satisfactory for rendering th: 
compounds visible in paper chromatography. He: 
and Isherwood! describe a method for phoeph: 
amides, for example, 'Sohradan'. This method fe 
with many compounds containing 


In the case of 'Systox', about 50 ugm. gives poarta 
results when treated with alkali for a period of 
to 70 hr. 

J. W. Oook! reported a new spot test for goi 
organo-phosphorus compounds containing sulph 
(‘Bystox’ and ite isomers). In this method t 
chromato is first treated with N-bromoeuoc) 
imide and then with fluorescein. The former rea 
with the sulphur-containing a phosphorus oo) 
pound. The remaining area of paper contains fr 
N-bromosuccinimide which afterwards reacts wi 
fluorescein, forming a non-fluorescent compoun 
Exposing the chromatogram to ultra-violet lig 
renders the organo-phosphorus compound visible ae 
fluorescent spot. Only when the proper amounts 
N-bromosuocinimide and fluorescein are used is ti 
bromine completely absorbed by the spot, which 
then located the fluorescence of fluorescein. Tl 
method has therefore the disadvantage that a oo 
trolled amount of bromine and fluorescein has to ! 
used. If a quantity of N-bromosuccinimide great 
than is needed to brominate the compound is use 
the excess will brominate the fluorescein as in tj 
background, and thus mask the spot. Similarly, + 
excess of fluorescein will mask the spot throw 
fluorescence of the background. 

If there ts more than one spot and the quantities 
substance in the spots differ, jt follows that it 
impossible to adjust the amounts of reagenta to reve 
them all and give an indication of their concentratic 
in any one chroma 

Tt was found that o-phosphorus oompoun: 
containing sulphur so far investigated are, after trea 
ment with N-bromosuccinimide (dissolved in acetone 
much eagier to hydrolyse. Treatment with ammoniu 
molybdate solution as used by Hanes and Isherwoo. 
formed blue spote after 10-20 min. exposure | 
ultra-violet light. The method is very sensitiv: 
leas than 7 pgm. may be detected os very olea 
distinct spots. Details of this work will be publish: 
later. 

I would like to thank Mr. A. J. Lambie for h 
help and encouragement and the Directors of Fiso: 
Pest Oontrol, Ltd., for permission to publish the 
results. 

Inuaanp K. H. Orrma 


Ohesterford Park Research Station, 
Near Saffron Walden, 
Essex. 

July 19. 
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Growth of Pre-Breakdown lonization 
Currents in Hydrogen 


'H growth of ionization currents with distance 
»onstant low values of E|p (E is the fleld,.p the 
) at high values of p has been investigated 
is laboratory primarily to obtain preciso de- 
ninations of the ionization coefficienta « and w/a 
conditions , when attention was paid to 
state of the gas and cathode surface. Some of 
results obtained imi to the main part 
his investigation are, however, of general interest. 
‘he ionization chamber used was the seme as that 
imilar work with air! and ni&ogen?; the gas was 
k hydrogen passed through heated palladium and 
wwards cooled by liquid air. A typical log I/I, va. 
irve (I is the ionization &urrent, I, the initial current 
n the cathode, d the gap- distance) for E/p = 
V./om. mm. mercury and p = 220 mm. mercury 
hown in Fig. 1, which also gives for comparison 
arve obtained for hydrogen by Ayres* for B/p = 
5 V.[am. mm. mercury at the low pressure, p = 4:1 
i mercury. It can be shown that both curves 
ee within the experimental error with the well- 
»wn Townsend relationship : 
I = I, exp adj{l — w/a (exp ad — 1)) 
are a is the primary ionization coefficient and w/a 
i ionization coefficient. It 
ows from this result that the mechanism which 
3 the oriterion for statio breakdown in uniform 
ds is the same at pd, ~ 640 mm. mercury om. at 
reassure of 220 mm. mercury as at pd, ~ 10 mm. 
roury om. at a preasure of 4-1 mm. mercury (d, 
ng the sparking distance). In thie respect the 
strical properties of hydrogen are similar to those 
air and nitrogen. 
Yther values of pd, have been investigated and 
ilar results obtained; these resulta will be dis- 
sed elsewhere, since they are concerned mainly 
h the precision determination of the coefficients 
1 cathode effects. However, since previous 
asurementa*-* of a/p were mostly obtamed at low 
preasures and there are considerable discrepancies 
ween results obtained by different observers, it is 
interest to give* here the preliminary values 
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Fig. 2. ajp va. B/p in hydrogen at a pressure of 150 mm. mercury 


(maximum error ~ 15 per cent) obtained for a/p. 
These values, obtained for & range of Ejip from 
16 to 25 V./om.mm. mercury at a pressure of 150 mm. 
mercury, are shown in Fig. 2. There is good agreement 
between. these resulta and the recent resulta obtained 
by Roee* using modern techniques for the same range 
of E[p but at low gas pressures. This agreement in 
values of a/p obtained at the game Ep but widely 
different gas pressures is direct e imental evidence 
that the similarity relation ajp = {(B/p) holds for 
primary ionization over a wide range of preesures 
from pressures of a few millimetres to 150 mm. 
mercury in hydrogen. It follows, therefore, that the 
mechanism of primary ionization is the same over 
this range of pressures, and implies that the applied 
field is not substantially distorted in the electron 
avalanche with the initial current densities ~ 8 x 10-1" 
amp./cm.* used. 

We wish to thank the Central Eleatrioity Authority 
for its support of this investigation; and we are 
grateful to Prof. F. Llewellyn Jones, in whose 
laboratory this work was carried out, for his help 
R. W. Crompron* 
J. Dorron 
8. C. Haypont 

Department of Physics, 
University College of Swansea, 
Singleton Park, Swansea. June 20. 


* On leave from the Untversity of Adelaide, Australia. 
T Now at the University of Mew Bngland, Armidale, Australia. 
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* Rose, D. J., Oonfarence on Gaseous Hleotronies, New York (Ootoboa 
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Measurements of Retarding Potential on 
the Hollow Cathode 


Tum» hollow cathode! consists of a cylindrical closed 
box of nickel with a*small hole at one end. The 
inner surfaces of the box and the hole are coated 
with conventional cathode paste. 

Various attempts have been made to explain the 
high current densities (10-100 amp./om.*) which can 


- be obtained from such a cathode; but these cannot 


be verified until the experimental investigation of 
the cathode has been completed. In particular, no 
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information was available on the temperature of 
electrons leaving the cathode,.as determined by 
retarding potential measurements. Such measure- 
ments have now been made on hollow cathodes of 
two types and these have been compared with resulta 
obtained with planar diodes. 

One type of hollow cathode had an end-wall thick- 
ness of 0-75 mm. and a hole diameter of 0-85 mm., 
and was placed 1:0 mm. away from a plane 
molybdenum anode. The second type was a Plug 
cathode trically simular, but with the hole 
completely filled with cathode paste instead of being 
merely coated on ita sides. For Popes Dare 
some planar diodes were made with & ode dia- 
meter of 4 mm. Typical results are shown in Fig. 1. 

It is interesting to compare the curves for the ‘plug’ 
and ‘hollow’ cathodes. The effect of filling the hole 
in the hollow cathode with cathode paste was to 
reduce the number of slow electrons emerging from 
the cathode. The curves tend to merge together as 
the anode becomes more negative. It was not possible 
to estimate the electron temperature accurately from 
the slope of log I plotted against —V because the 
retarding potential plota did not give the expected 
straight linee, even with planar oathodee. The 
electron temperatures calculated from the linear por- 
tion of the graph for the hollow cathode were about 
1-4 times the values of cathode temperature found 
from pyrometer and thermocouple measurements. 
A ai digcre y was noted in the case of the 
flat oxide-oo& cathode, and this is in agreement 
with resulta obtained by Nottingham’. He found 
that the phenomenon was peculiar to oxide-coated 
cathodes afid did not occur with thermionic emussion 
from pure metals. 

For low values of anode voltage there was an 

t deficiency in slow electrons for all three 
types of cathode. It is mteresting to note that the 
effect was more pronounced with the hollow cathode 
than with the ‘plug’ cathode. Similar resulta were 
obtained with conventional oxide oathodes by 


Reynolds’. 
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The results tend to suggest that the eleoa 
temperature of the hollow cathode does not d 
greatly from that of a normal oxide cathode at 
same cathode temperature. The explanation of the! 
current densities obeerved with positive anode v 
age does not appear to be due to the property of 
electron gas inside the box. Testa on the ‘plug’ cath 
ahowed that it was possible to draw anode curre 
of the same order as those obtained with the hol 
cathode. 

These measurements are indirect support of 
hypothems that the greater part of the emim 
comes from ooating near tbe edge of the hole. 

This communication is published by permise 
of the Admiralty. 

A. W. Brier 


Imperial College, Londen, 8.W.7. 
J. 8. THORP 
Services Electronics Research Laboratory, 
Baldock. July 27. 
1 Nature, 174, 1176 (1054). 
' Nottingham, W. B., Phys. Rev., &1, 708 (1038). 
' Reynolds, N. B., Pkye. Res., 85, 158 (1080). 


Electrophoretic Measurement of the Tri 
Zeta-Potential of Arsenious Sulphide So 
in the Region of Slow Coagulation 
AOCORDING to Bikerman!, for “rod-shaped partit 
with half spherical ends” the true Ķ-potential s 
te the potential calculated from the Smoluchow 
equation, are linked by the following equation 


C= G1 + asl 


where x representa the specific surface conduotivity 
the bulk specific conductivity of the intermicel 
fluid, L the length and r the radius of the cross-secti 
of the particle. The equations of Henry! and Boo 
for spherical particles and sufficiently large value 
the product of the radius of the particle and 1 
reciprocal of the thickness of the electrical dow 
layer can be expreesed in the form 


t2 ue X) 


orl =l} 


G l1 — US 

It follows from equation (3) that under condit 
in which y, r and t&;, remain constant, a plot of 1 
against 1/S should yield a ight line. 

A linear relation between 1/¢, and 1/9 has be 
obearved by Ghosh and co-workers“, when measur 
by the electro-oamotic method the true ¢-potent 
of the coagula of colloids in the presence of eq 
coagulating concentration of electrolytes. The elect: 
phoretic experiments have, therefore, been carn 
out by us in the presence of equi-coagulating œ 
centration of electrolytes and in the region of ve 
slow coagulation of the colloid used. The concent: 
tion of the different electrolytes used was so adjust 
in each case that coagulation of the arsenious gulphi 
gol oocurred between 24 and 25 hr. Burton’s U-tu 
apparatus, modifled so as to facilitate quick filli 
with the colloid electrolyte mixture, was used m t 
experiments. A given volume of the arsenic 
sulphide sol was mixed with an equal volume of t 
electrolyte of concentration and allowed 
stand for 30 min. It was next centrifuged for 8 m 
at a given speed of rotation, the upper portion of t 
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| was separated from the sediment of large particles 
d the lower part of the U-tube was filled with it, 
e upper part being filled with a solution having 
© same specific conductivity as that of the inter- 
icellar fluid of the sol occupying the lower part. 
19 electric current, $ flowing through the system 
wing electrophoresis was carefully measured. 
‘om the cross-section of the U-tube, the current, 4, 
wd the specific conductivity of the intermioellar 
uid, the ial gradient was calculated. (In no 
æ did the specific conductivity of the mtermicellar 
ud differ from that of the corresponding colloid— 
ectrolyte mixture by more than 4 per cent. In the 
se of potassium chloride the difference was lees than 
per cent.) The results are recorded in Table 1. 

From theee results it was found that if l/(, is 
otted agamst 1/S, two straight lmes are obtained, 
vw for the mixtures of aluminium chloride with 
zdrochlorie acid and potassium chloride, and the- 
her for magnesium chloride, barium chloride and 
ixtures of barium chloride and potasatum chloride. 
hese lines meet the l/(, axis at two points very 
ope to each other, giving the a value of 
= 40 +1 mV. The different values of y/{r for 
ve two straight lines are therefore to be attributed to 
1w variation of either y or r, or both, depending on 
1:6 nature of the electrolytes used. Electro-oamotic 
ata obtained with negatively silver iodide 
xgula! indicate that y does not depend on the 
ature of the electrolytes, and we are inolined to 
itribute the variation of y/tr to the change of r only. 
The true t-potential found for the same arsenious 
uphide sol under identical concentrations of the 
ated electrolytes by the electro-endosmotic method 
61 mV. The values of the true C-potential of areen- 


us sulphide particles in the region of slow coagula- 
on in » preemoe of equicongulating conoentrations 
f the electrolytes, as by the electrophoretic 
ad electro-oemotio methods, are thus in good agree- 
wot, and their mean is 50 mV. These resulta, 
xerefore, confirm our previous conclusion that a 
iven rate of coagulation of a colloid is characterized 
y a definite value of the {-potential independent 
f the valency of the counter ions used. 


B. N. Guosg 
K. O. Ray 


Henry, Trans. Farad Sos., 44, 1021 (1948). 


1477 (1988). 
Fhosh, Rakshit and Ohattora], Treas. Bos., EO, 720 (1054). 
3hosh and Rakahit, Sol. Cultwre, 18, 403 (1053). 
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Preparation of Aluminium Borohydride and 
its Applications in Organic Reductions 


Ir was found that the reaction of aluminium chloride 
with calorum borohydride! in a tetrahydrofuranic 
solution gives a solution of aluminium borohydride : 

2Al0l, + 3Ca(BH,), — 2AI(BH,), + 8CaCls. 

Calcium chloride is precipitated and can be 
separated by centrifuging m sealed centrifuge tubes ; 
the supernatant contams the tetrahydrofuranic 
adduct of aluminium borohydride. (By coolmg to 
— 50° this solution gives colourless crystals of this 
adduct.) Partial evaporation of such a solution at 
atmospheric pressure gives a residue the aluminium 
borohydride content of which is considerably greater. 
Smoe the boiling point of aluminium borohydride 
is about 20° lower than that of tetrahydrofurane, 
this shows that the aluminium borohydride adduct 
has considerable stebility. 

The tetrahydrofurane solution of alummium boro- 
hydridd is not spontaneously inflammable in air 
(unlike undiluted Al(BH,),), and thus it is relatively 
safely applicable for reductions of organic compounds. 

It 18 interesting to note that aluminium chloride 
gives a good yield of the borohydride only with 
calcium borohydride; under similar conditions 
(tetrahydrofurane solution) lithium borohydride gives 
does not 
react. 

With such solutions (or with solutions of distilled 
aluminium borohydride’ in dry tetrahydrofurane) 
carboxylic acid eaters can be reduced selectively to 


the corresponding primary alcohols. For example, 
ethyl benzoate and ethyl-p-nitrobenzoate are at room 
tem reduced to ing carbinols ; 


Nitrile give the ar ea Drapes, Disc amines : 
benzyl cyanide and 3,4-dimethoxy 1 cyanide give 
primary amines with a yield of about 50-60 


Nitriles are not reduced with the borohydrides 
of the alkaline metals ; even calcium borohydride— 
which is a much stronger reducing agent—reducee 
nitriles only very slowly and with low yields. 

Thus the reducing of the complex boro- 
hydrides is lowest in the clase of the borohydrides 
of the alkaline metals (which have a structure of 
ionic selt character) and highest in the case of 
aluminium borohydride, which represents & typical 
covalent structure (boiling point 44° (760 mm.) ). The 
alkaline-earth metal boro ydrides represent an inter- 
mediate grade in structure as well as in their reducing 
power. 

These correlations between structure and reducing 
power have, in our opinion, a bearing on the 
mochaniam of such reductions and indeed point to the 
importance of & molecular reducing ochanien: 

Note added in proof. After submitting this paper, 
& communication by H. C. Brown and 
B. O. Subba Rao (J. Amer." Chem. Soc., TT, 8164; 
1955) dealing with applications of & solution of sodium 
borohydride and aluminium chloride in diethylene 
glyool-dimethyl-ether for reduction of grganio com- 
pounds. 

J. KOoLLONITBSOH 
O. Foos 
Research Institute of the 
Pharmaceutical Industry, 
Rottenbiller-u.26, Budapest, VII. 
1 Kollonich, J., Fuchs, O., and Gábor, V., Nature, 178, 246 (1065). 


a , H. J., Brown, H. O., and Hyde, N. K., J. Amer. Okem. 
Soc., 78, 209 (1961). 
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Structure of Sterculic Add 


Ix 1952, Nunn! put forward a structure for 
stercvlie acid (I), whereas we have assigned to it 
structure (II); Dijkstra and Duin? have, however, 
rejected structure (II) on grounds which we believe 


OH,—({CH,),—0—O—{0H,),COOH. 


(I) 
OHOH) CH 0H-—CH—OH— (08,0001 


(ID 


(1) Derfer et al.t have found that the derivatives 
of cyclopropane exhibit an infra-red abeorptión band 


in the region 1,000-1,020 om.-!; consequently, they 
have that a band near 1,010 cm.~! may be 
used for ing the presence of a cyclopropyl group 
ina 

A ring conjugated with a O—O bond 
(vinyl ) has been found by Van Volken- 


burgh ei al.* to possess a band at 1,010 am.-1. As our 
value for sterculic acid is 1,004 cm.-! (our revised 
value* being 1,008 cm.-"), which is very close to the 
value of the conjugated compound cited above, a 
similar type of structure is not unlikely in sterculic 
acid. Recent work carried out in this laboratory* has 
shown that the bands of the similar oyelopropane 
and oyolepropene derivatives prepared synthetically 
lie almost in the same region, and no analytical 
value could be set for characterizing a cyolopropene 


group. : 

(3) Besides cotton seed oil, the Halphen reaction 
is given by many other seed oils, which according to 
their reported analyses do not contain even a trace 
of any fatty acid having a oyclopropene group. 
Further, the exact mechaniam of the reaction and 
nature of the chromogenic substance are not yet 
settled; possibly some component of the non- 
saponiflable matter present in the oil is concerned 
with this oolour reaction. In view of this, it is difficult 
to accept that the reaction is due to the cyclopropene 
grouping alone. - 

(3) The view that & oyclopropene group is lees 
reactive than an ethylene bond is not corrobora 
in many cases’. Oyclopropane and its derivatives 
have been reported? to possess appreciable instability 
and resemble closely the co ing olefinic com- 
pounds in their reaction to heat and some reagenta. 
Thus there does not seem to be any marked funda- 
mental difference between the corresponding deriva- 
tives of eyolopropane and ethylene, and a oyolopropane 
ring conjugated with a C=O or any other classically 
unsaturated group behaves very similarly to a typical 
diene conjugated system". Ib has also been reported? 
that pane and cyclobutane are unstable 
relative to tho isomerio alkenes. 

On the other hand, the cyolopropene derivatives 
are not so unsteble as Dijkstra and Duin* have 
indicated. Their comparative stability and semi- 
aromatic character were demonstrated by Goss, 
Ingold and Thorpe!’ so early as 1928. Further, the 
work carried out in this laboratory* an the syntheses 
of oyclopropene compounds has shown that they are 
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fairly stable, so much ao that they could be vacuu 
distilled without decomposition. It may be add 
that the comparative study of the polymerizatk 
of sterculic acid and 9: 11-octe-deoadienoio acid Y 
not so far been but it is well known tl 
dehydrated castor oil, in which the ide of t 
latter is present to the extent of 25 per oo 
gels at ordinary temperature after some time. 
Finally, & strong argument against the structt 
(I) proposed by Nunn! is that the compound of t) 
constitution has been synthesized and proved to 
different from steroulio acid as already reported*s*, 
Dijkstra and Duin" have isolated an unkno 


VoL 176 


furth 
evidence for structure II will shortly be publish 
elsewhere. 
J. P. VIRMA 
Brora Nara 
J. B. AGGARWAL 
National Chemical Laboratory of India, 
Poona 8. 
Bept. 14. 


1 Nunn, J. B., J. Chem. Soo., 318 (1952). 
Bir P., Neth, Bhola, and Aggarwal, J. B., Nature, 176, 


* Dijksira, G., and Duin, H. J., Nature, 178, 71 (1055). 
* Derfer, J. ML, Pickett, H. H., and Board, C. E, J. Amer. Che 
Soe., 71, 248% (1049 


J. Ind. Chem. Soc. (IS die prem). 
' Gilman, EL, “Organic Chemistry”, 1, 36 (Wiley, Now York. 192 
* Noller, O. R., “Organic Obemtsiry", 559 (Saunders, London, 105 
' Royals, B. H., “Organio Chemistry”, 213, 319 (Prentice-Hall, Ni 
ork, 1954). 


1s F. B. Ingold, 0. K., and Thorpe, J. F., J. Chem. Soc., 18 
Bi uaa). 


Humidity and Corrosion 


I amourp like to support and emphasize Dr. J. í 
Hudson's comments on Major P. A. i 
communication in Nature of October 15, p. 74 
As the figures (obtained at the Ministry of Suppl 
i igeria ; soe Ambli 


Tropical Testing Establishment, Nigeria 
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FORTHCOMING EVENTS 


(Meetings marked with an asterisk * ere open to the public) 


Monday, December 5 
"FRITION BoCUNTY We Royal Sooiety of Medióins, two 
t London W.1 (Abo pame be, Hamy J, Domel, r. (U.8.À.): 


asan 

Tuesday, December 6 
ay rom, Menü iei) EM naar Po 
T3 aks London, W.1), a¢ 5.30 p.m.—Prof. M. : 


Behaviour of 
e Bonth 
Acre 


«IYERZITY oy LONDON (at 


Ruta riego 


ImpuwriY, nc et Ponga GROUP 


or Ona T 
ene YO. uh 6.80 ial Bone A te does Order 
High Polymers”. 


e ieee tired 4 Hamilton. Ttan, London) 
1, && 7 p.m.—Mr. W. A. P. Fiber : "Fatigue Aspects of 


gn". 
OIETI OF [ESTRUMENT ei 
»on House, Portland Place, London, W.1), at 7 p.m.—Mr. Erie B: 
on" a Borvo- 

oss”, 

<IETY FOR Bormrrists (at 5 Old Street, 


Varroa 
Kon, W.1), at 7.30 p.m.—Drecussion Mesting— 
Industrial Research”,  Ohairman: 8t Henry T. 
POL Speakers: Dr. H. W. R. Bteacio, F.R.S., and Dr. 


Wednesday, December 7 
AT acu oT Arts Cal Jonn Adam Biest, e pini 
Bagenal: “Planning Against 


ab 290 pm cr ansa Note” 


EN CODE Hee ihe. Eoyal” Eo poe Hoe 

adilly. TD: ee one . J. Hysenek: “The 

me and tance of NHoatraversion".* 

TP Baek, Tendon 2 W-1) ab E3 pom) De Great 
London, p.m.— 

TE Sore Porcia wd Proton? Qiii ciun] 
BIOTON (at Ba Place, AEG pa 

COATION SECTION voy 

R. B. Webley, Dr. H. G. Luübosynsk! and Im 

-Tone Storage Tubes". 

ISTTTUTR OT oe —" 

30 p.m. "Metals at Pi pg hues”, e Eeport 


à and Dr. TL Me Homnbery, intrateeed by Bir Francia Simon 


[7 Belgrave ro Sere Honan, S V) at 630 ban Bi gtr e d 
& p.m. 
lor, F.B.8.: "Reoent Studies of Wi Waves". 


Wednesday, December 7—Thursday, December 8 
eae ey OE TURRIS (otn mooring iiih. he AREE ELDING: 
MARO ÀBSBOCIATID 


"BUILDING RESEARCH Gr ind the ADIIT 

i 10 U T Belgrave 8 Ban eet dem. 
pper vo a a.m 

Epos n VR Us and Welding E NAE 


Thursday, December 8 


OYAL Soouery (at Buriington House, Piccadilly, London, W.1) 
0.30 KM MEE on *Dynamiog of Natural 
vd by Dr. 3. B. Ford, FRA. 


RITISH PSYOMOLOGIDAL BOOERTY, IXDUSTRIAL 


Leod WO) Fa 
TUBE Sie Gang dais Sah tou, *r a Payoho 
OYAL BOCUNTY OF cu art fe an JA 
EN Adelphi, ce” at 5.15 p.m.— 
memey : "'Bome of Tropical] Mediotne within the 
monwealth". 


OYAL METEOROLOGIOAL focrwrY (in the Conference 
L 8.4.1), at 5.30 p.m.—Mr. P. J. PO og and 
vupherie (Lecture nudus ich quid to stxth-form 


iioii Pm- 
Medtotne, 
Ep Pralin 

of fifteen 


ai the London 

TION 

pel 8 ee aS L 
perimen 

Aires on “The enis Ania, Cr 
XIVEREPTY OF LONDON INETTTUTB oF BDUCOATION (in the Assembly 
Institute of Education, Malet Street, London, W.0.1), at 6.80 p.m. 
oi Taylor: “Education tn Hastom Sexton deren ® 

TET OP gece pee ere ge T GeoVR" Ged 


MICROBIOLOGY 
leal Boelety of London, 11 Chandos or ee 
don, W.1), at 6.15 p.m.—Selentifie 
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BOTAL Laerervrs OF OHENINTAY, Lowpox Ssgriow (joint meeting 
with the Barrmnsa, POLYTBCHNIO CHEMICAL SOGINTY, at the Battersea 
Battersea Park Park Road, London, 8.W.11), at 7 pm— 
fir Brio Rideal, F.R.B.: “Surface Chemistry”. 
Park, London, N.W.1) at 7.30 Bi Anal 
.W.1), ; — 
PW UT E HON te p ies 
ROTAL Roorerr or Taori Manoma Ber ae ll Mensan 
H “26, Porland LL ME p.m.—Dr. P. H. 
pee ce 
John dan Paeet I W 0.2) ar B0 Du 
Bociety of A a = 
Seer of Aria, Fob , “Boma Aspects of Chemicals”. 


Thursday, December 8—Friday, December 9 


Friday, December 9 


ATTON OM A TIED Broroemmms Qn be Meeting Deoa A ai 
i Papoa. ' 


Boonwrr (at House, Piccadilly, 


at the of S RE Adelphi, 
ASLIB Royal BODY Arta, Bullet 


London, W.0.2), at 6 p.m.— 
Toda miens ad Function". 

OF HLEOTRIQAL Evano DISCUBEION 
CixaLm (at Bavoy 'W.O.2), at 6 p.m.— Discussion on 
“Aids to Teaching the De iusque 


Oourrr Counce (at the Horniman Museum, London 
London, §-H.#8), at 8.30 p.mo.—Mr. W. F. Grimes: 


m (@) Burner snd (h) Pio- 


OHEXINTRY, In the ntversiiy rege of iho 
Binoetion serum. ker Dale W.0.1 0) 
ET ET ione 


The , The Untverntty, * 

m n Fi at the labore: 

tory, to work on the chemistry of fibrous Prof. 
aL n Strand, 
IN THE or WATAS- 
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Haap (with high 
mining, 


OKFTRATOR (with a honours in physiology, bio~ 
m gur PurratovoaY—The ; The Untrersity, 
academic « 


, Suffolk Street, Birmingham st 

in pir i at loast iu yen : bond th pe with 
diete Mu is andl o REIR 
r as 
seperti ent Seige cal che a cee 
Australian Atomiío , G.P.O. Box 6848, Sydney, 
Australia 81). 

PLANT (Biometriolan), and an Assrr- 

ANT HYTONOLOGINT in the Wattle Research of the University 
of Natal, Africa —The Secretary, 


Registrar, Untverxty of 
anuary 14). 


tal Medical 


exertion of 
Baylon, Technical and Setentilie herein CIC) SU ELIT 
Street, London, 8.W.1, D.827/5A. i 


{derable 
i—The , Rowett Research Insti 
Antmal Departmen ! Secretary 


ENGINEERING at 


ANT 
L The U o 
TmoTURNMRS a good industrie] experienoe 
IK (a) Huar Aromes, and (b) VLUID i Bae Dente 
€ dr end Moctuntoal Maglusockigo he Becrtern Heya) tee 
PHYEI to assist In phyalon] and elfnioal work associated with 
X- and 
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Senn daorsa (wiih a good konous degree, together 
and with industrial 
ee one, nae mih tind 


Wien up, Senay, epee Die 
REPORTS and other PUBLICATION 


(net inciuded in the monthly Books Supplement) 
Great Britaln and Ireland 


Untvaralty of Liverpool: Department of Social Salence. Oocas 
ieee Nak Industrial on. By W 
See Pp. 40. (Liverpool: Liverpool University Press, 1 
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1 £0«. VoL 8, No. 4: A Revision of the 
f ). By G. Owen Evans. 100-200 +p 
anda 10e British Museum, N. , 1965.) 
The Design Data. Third edi 
rovmed. Pp. 48. : Henry Wiggin 0o., 3 


ee a elt ery, Tap à pactus 


of Bootland Sabo 


ie : Distributors 
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Design. id 157-173. (eden; Tot a Koonce Flat 
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i 
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3 
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i 
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Atlon or MMC the Alby, Holbrook and Dist iot 
Bou ales. By H. J. A. Barron. Pp. 11+89-284. (Bydn 


cos Dtvision. October, Novam 

, 1062. ,H ) Pp.tl+20. (Wellington: Gow 
National Piye India. Heport 1954-65 H4 

(New Dehi ato: m 


Ist, 1085, to June BOth, 1055 "E 
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Olty: West African Institute for O!] Palm 1080-5 i 

Bolentifio and Industria] Organixzat 


oi. By D Puta. Po IO Bulleitn No. 2 
o 
jog Kans direction of F. J. G 
Pp. 32. Botentifio Industrial 
Organization, 1085.) 
Dare fer By J. W. E m te ple 
(Singapore : Publications ) 
Metropol Life Insurance tistical Bulletin, Vol. 
No 7 (JUT, 1955) - Mortality at New 12 (New Yo 
b e Insurance 


Oongo que des du Congo 


Publications as eee National pour Puto A grpomiges 


B (Podoo&rpaocao "Ulmaoeae, Morae 
temone, Olaceceas). Par Prof. Luolien Lebaeq. Pp., 684-32 
Grund: niyette Nasonal pour Pate havoc ales i 

1955.) 250 francs. 
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HIGHER TECHNOLOGICAL EDUCATION IN BRITAIN 


LTHOUGH in his inaugural address as rector of 

the Imperial College of Science and Technology 
October 11, Dr. R. P. Linstead made no fresh 
tement as to the building plans for the College, he 
l enough about the future of the Imperial College 
indicate the shape that this new development in 
her technological education ig likely to take. Bome 
the implications can now be seen fairly clearly, 
l it is important that they should be fully dis- 
sed, and appropriate measures taken elsewhere 


ical education may involve in the system of higher 
bnological education in Britain. Dr. Linstead's 
ireas establishes beyond question that the expan- 
a of the Imperial College is being planned to make 
major contribution to the supply of technologists 
the postgraduate level, and that it is domg so in 
ys for which there is no precedent m the univer- 
es of Britain or in institutions such as the Masa- 
wetts Institute of Technology in the United States 
elsewhere. 

[n his presidential address to the North-Western 
anch of the Science Mastérs’ Association a year 
» Dr. B. V. Bowden described the American 
tributes of technology as essentially universities, 
ding in the main with practical subjects, with 
nanities as subsidiaries ; and he added that one of 
ir aims was to produce large numbers of cultured 
Mifled men who at the same time are essentially 
ictioal rather than theoretical in outlook. That is 
‘air description of the type of men and women 
ich .the Imperial College hopes to produce in 
Teasing numbers; but, as Dr. Linstead indicated, ` 
8 hoped to do so without including the humanities 
oifically in the curriculum. 

Jinoe some of th American mstitutes of tech- 
ogy require their students to spend 16-20 per 
$ of their time on the humanities, the expansion 
the Imperial College to what may fairly be 
eribed as a technological university with some 
00 students—with about 1,400 of them post- 
duates—and an administrative and teaching staff 
1,500, comparable in size roughly with the Univer- 
ea of Birmingham, Leeds or Liverpool, may be 
cribed as a new venture in respect both of structure 
1 of curriculum. The scientist and technologist 
l have unfettered and unchallenged opportunity 
demonstrate the capacity of their disciplines to 
ralop men capable not only of clear thinking but 
> of & balanced outlook, and imaginatively alive 
the human issues with which the technologist, 
leas than the manager and administrator, is 
fronted. 

Jr. Linstead was re-assurmg on two or three 
nts. He does not think that the proposed expan- 
o will be achieved at the expense of other 
versities or of the technical colleges. Although 
10st the whole of the undergraduate studenta of 


the Oollege come from within the United Kingdom, 
it is probable that the additional intake of about one 
hundred freshmen, a year will come from the impend- 
ing bulge in the senior school population, quite apart 
from attention to such measures as have been sug- 
gested in the report on “Early Leaving” and else- 
where. Moreover, the extent to which postgraduate 
studenta are drawn from overseas suggests that the 
prospects of obtaining the greater numbers of 
students of high quality is reasonable enough, in 
spite of the misgivings which Sir Henry Tizard ex- 
pressed in his Haldane Memorial Lecture. Further, 
as Dr. Linstead pointed out, a considerable pro- 
portion of the postgraduate students will come 
from posts in industry or government service, and 
from other universities and colleges. 

Concentration of such advanced specialized tech- 
nological training is clearly desirable from the national 
point of view, and Dr. Linstead mdicated that the 
Imperial College recognizes its responsibility for 
choosing ita regions of specialization wisely in relation 
to national needs and the provisions made elgewhere. 
He also forestelJed criticiam in his remarks as to the 
reduction of wastage. This oocurs in all universities, 
though not always at the same stage. At the Imperial 
Oollege it occurs mainly at the end of the first year, 
where it is obviously better to effect any necessary 
elimmation rather than later. None the less, attention 
is being given to the further reduction of thia wastage. 
some of which is certamly unavoidable if high 
standards are to be maintained. 

On theee and other pointe it must ‘be some years 
after the end of the next quinquenntum before any 
sound judgment can be formed as to the value of 
this experiment, or as to ita full implications for the 
expansion or development of technological and tech- 
nical education in Britain. Meanwhile, it should be 
recognized for what it is—a massive experiment in 
education that is m line with much that has been in 
progress elsewhere m the universities since the Second 
World War and of which the University College of 
North Staffordshire provides a striking example. It 
is also thoroughly in keepmg with the British genius 
for improvization and experiment, to which we 
already owe important advances, and which incideni- 
ally provides one of the fundamental reasons why a 
system of education is not exportable. 

Perhaps the feature of this expansion which will 
be watched wrth the closest interest is the success of 
the attempt to provide a broader education, and by 
novel methods to produce technologists scientists 
of the highest professional competence o are also 
well-educated men and women competent, in Milton’s 
phrase, “to perform justly, skilfully, and mag- 
nanimously all the offices both private and publio of 
peace and war" that may fall to their lot. The 
interest will indeed be the keener in that bere the 
Imperial College has not yet fully determined in 
deteil the methods it means to use. Indeed, as Dr. 
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Linstead pointed out, some of the most important 
, broadening influences cannot come into play on any 
adequate scale until the buildmg plans have advanced. 
Prominent among these are the plans to increase 
the residential accommodation from rts present eight 
per cent to sixteen (about five hundred reaidents) and 


to provide a new Students’ Union double the size of 


the old. This expansion is viewed as part of a deliber- 
ate attempt to encourage the broadening infiuence of 
informal discussion between studente outside their 
formal studies, and to provide conditions in which 
the programmes of general studies and week-end 
discussions can most favourably take place. Dr. 
Linstead streased the importance of all such efforta 
the more in that he recognized that there are strict 
limits to what can be attempted within the normal 
curricula. He also referred to the broadening influence 
of the great flood of London hfe as something 
unrivalled in more provincial environments. 

While the possibility of such an extra-curricular 
education will be granted, Dr. Linstead may well 
be optimistic as to ita probability, even under due 
guidance and encouragement. Some inquiry on this 
pomt might well be worth while. What he said 
as to keeping the range of studies natural and appro- 
priate to the College as wide as^poegible, should also 
be noted. The full range of subjects appropriate to 
& university will not be achieved at South Ken- 
sington; but on the teaching and practice of the 
departments of pure science will largely depend the 
success of this attempt to provide, not narrow tech- 
nologista, but educated men capable of vision and 
sound judgment. Unless those departments rise to 
the challenge and show that their discrplmes can be 
teught with imagination and belance, the experiment 
will be in grave danger. 

Olearly, much will depend on the extent to which 
the departments of pure science are kept strong and 
of the highest standard, and on the quality of the 
staff; though it is probebly also true that in respect 
of some of the other broadening influences mentioned 
by Dr. Linstead the quality of the students will have 
some influence in determining their effectivences. 
This is notably true in respect of life in London, 
which presupposes a certain stability of character if 
it is to be beneficial, and also no undue preasure of 
home influenoe or poverty. At best, in fact, while a 
modicum of hostels and & good Students’ Union make 
the social life of the College warm, their broadening 
influence is random. 

Nor is the mastery of and delight in the Queen's 
English, which Dr. Linstead also commends, to be 
achieved without systematic and deliberate effort. 
Particularly if it is to aist the graduate to carry 
away from such an institution an awareness of the 
richness and diversity of life and an appreciation of 
those things which adorn it, more is likely to depend 
on the teaching in the schools than on that given at 
the Imperial College in a curriculum from which 
non-scientific subjecte are excluded. The Imperial 
College under such conditions oan do little to further 
this end, except perhaps by developing as early as 
possible, and perhaps expanding, the experiment of 
an optional preliminary year to which Dr. Linstead 
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.referred. The non-scientista entering under suc 


scholarship acheme could well provide a very effect 
leaven under the conditions which increased r 
dential facilities and the new Students’ Union 
provide. 

An even more promising and lees-random influe 
could be the teaching of the history of science » 
technology, a general knowledge of which would 
Dr. Linstead said, give a sense of perspective : 
balance, and show something of the way in” wh 
great minds have urged men forward. It is a li 
disappointing that Dr. Linstead did not give + 
evidence that the Imperial College proposes 
experrment in this field, as has been done elsewb 
in recent years. Oambridge scientiste, for exam) 
are almost unanimously in favour of teaching 
history and philosophy of science, and under 
History of Science Committee set up in 1947 th 
courses have bean tried to spread such teaching. ^ 
proportion of screntista reading the history + 
philosophy of science 1s now about one in ten, an: 
diploma in the subject 18 at present under conside 
tion and, alternatively, a proposal to make ii 
subject for Part IT of the Natural Sciences Tmpos 
even & separate Tripos. 

Another such experiment, in the more limited fi 
of engmeering history, at King’s College, Univere 
of Durham, was described by Prof. A. F. Burstal) 
the summer meetmg of the Newcomen Society } 
June. Here, however, the primary objectives w 
to teach the students to read critically and to 
courage them to acquire sufficient broad fact 
knowledge of the history of technology to deve 
the breadth of vision claimed as characteristic 
students of history. It was also desired to encoun 
them to work together, and in & measure to le 
from one another in just the way in which ] 
Linstead visuslzee the studente at the Impe 
College may acquire a broader outlook. 

Whether or not the decision to extend the fh 
degree course from three years jo four years is tak 
a strong case can thus be argued for including 1 
history of soenoe and technology in the be 
curriculum, Its exclusion could only be justified 
the face of clear evidence that sustamed and w 
planned, rather than random, efforts are beng me 
to encourage the develbpment of a broad outlc 
and wide appreciation of cultural values and hur 
achievement. Dr. Linstead-and his colleagues shor 
be alert to see that neither any promising experimi 
of this kind nor the scholarship experiment for n: 
scientista to which he referred is allowed to 
hamstrung or limited by unreasonable examinat: 


The study of English, however, hes a further, 1 
equally important, aspect for the student of soie 
or technology on which Dr. Linstead did not tou 
though it was the subject of a lively discussion l 
month before the Parliamentary and Scientific Co 
mittee, in which the Duke of Edinburgh took pa 

Mastery of the English language is desirable fr 
the poinb of view of the communication of ide 
quite as much as from that of encouraging a scier 
of perspective and balance. Whatever point of vi 
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take with regard to the interpretation of science, 
ether we lay the onus on the scientist for expressing 
aself in terms and in ways that the layman oen 
lerstand, or whether, like the Duke of Edinburgh 
18r Henry Tizard, we look rather to the improve- 
nt of the scientific education of the layman, with- 
+ & reasonable mastery of English the scientist is 
likely to be able to communicate fully even with 
we in other acientiflc fields. It is not simply & 
tter of avoiding unreasonable demands on the 
entimb to express himself in non-technical language ; 
lees his choice of technical terms is restrained 
the sense of perspective and belance which an 
equate knowledge of his mother-tongue confers, no 
provement in the technical and scientific know- 
ige of the ordinary citizen will avoid confusion and 
sunderstending. Mr. Ritchie Calder has quite 
htly msisted that the communication of knowledge 
d ideas depends fundamentally on the careful and 
ful handling of words, and this is as true of 
3 scientific or technical paper as of popular 
position. 

The success of this experiment at the Imperial 
llege of Science and Technology will really depend 
two things: firat, whether the College oan secure 
d maintain & teaching staff of the requisite standard 
d breadth of vision, capable, within the limits set 
the eoientiflo and technological disciplines to be 
ight, of inspiring their studente with that same 
xadth of vision and understanding, no leas than 
th the capacity for clear and critical thinking. 
sondly, it will depend no lees on a continuing entry 
Studente of sufficient capacity. Any relaxation of 
ndards in either respect—in the recruitment of 
ff, or the selection and elimination of studenta— 
uld be fatal. For that reason alone, the progress 
the experiment should be closely watched, and 
rticularly carefully by the University Granta Com- 
tteo and the Parliamentary and Scientific Com- 
ttee. For although the recent broadsheet on 
ra&duatea' Jobe” issued by Political and Economio 
inning is only & preliminary survey, it gives ab 
st a hint, which is supported elsewhere, that there 
a strict limit to the number of students qualified to 
»fib by courses such as an institution of the standard 
the Imperial College provides. Part of the solution 
Britain’s problem of scientific and technical ‘man- 
wer lies in the wiser and more efficient use of the 
iited supply of really first-class minds. 


PURPOSE IN EDUCATION 


ucation and the Modern Mind 
r Prof. W. R. Niblett. Pp. 155. (London: Faber 
d Faber, Ltd., 1954.) 8. 6d. net. 


ANY books are published dealing with educa- 

tional topics ; y few are written 
out education itself. W. R. Niblett has 
Meal io a edd y l excep Mecano: 
ned materialist, big book will be-waloomed both 
' its inspirational qualities and for ite practical 
ggestions on means of achieving ends which are 
mittedly difficult to attain. 
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out the book Prof.. Niblett emphasizes 
that it is no good considering the purpose of education 
without discussing the purpose of li itwelf ; it is 
impossible to evolve a satisfactory osophy of 
education without having evolved a sati ry 
philosophy for life. Unfortunately, so many people 
in the Western world assume that the reason for 
existence is to ‘get on’ and be ‘happy’. This super- 
ficial attitude to life has bitten deep 1n many people 
and seems to be an accompaniment to the mentality 
associated with the Welfare State. 

Prof. Niblett questions whether the acquisitive 
attitude can provide a satisfactory philosophy of life, 
since it leaves out a whole dimension of human 
experience ; it is doubtful whether it leads to 

ines’. ` Much of the so-called ‘happiness’ t to-day 

only when there is something ‘going on’; too 

dien (hin Winussoded Lyr vanes Of deme when 
people come face to face with themselves. 

There are signa, however, that the determination 
to ‘get on’ is failing to satisfy and that the possession 
of material resources may be temporarily satisfying 
but fail to satiafy those fundamental requirements of 
man which are of an intangible nature. As a result, 
a new challenge is being presented to all who help to 
educate the young. Some duca didnlbe pecia do 
this chall by seeking to increase the number of 
schools laboratories and ity centres. 
Others, and Prof. Niblett is one, believe that these 
things are desirable only if they are used to extend 
and strengthen fundamental values and that much 
more could be done with existing facilities. 

Fundamental values, he says, have been weekened 
by two main causes—one minor and one major: the 
minor cause is two World Wars; the major, the 
apread of the scientific temper of mind. As an 
instrument of analysis, the latter is indispensable, 
and there is need for its wider extension throughout 
the world if, as is desirable, more and more people 
are to benefit from material progress. Yet extension 
carries certain dangers. The application of scientific 
disciplines like psychology and sociology to problems 
of man himself leads many to believe that all man’s 

rience is amenable to detached analysis. At this 
pornt Prof. Niblett stands firm and, in words of rare . 
poignanoy, argues with conviction that there is much 
experience which no known methods of 
analysis can explore. There are different kinds of 
facta, different kinds of knowledge, and different 
kinds of human experience. Some of these can be 
acquired by direct ‘education’; some by providing 
the right kind of environment, "inside or outaide the 
schools. Others can only be arrived at by living 
iteelf and by the transmission of standards and values 
from one person and one group to others. 

In the latter part of his book Prof. Niblett 
ways in which educational institutions can effectively 
pass on the basic requirements for living like the 
three ‘r’s’ as well as the basic requirements for life 
like analytic detachment, humour, humility, respons- 
ibility, sympathy, unselfiahness and Here 
some educationists will l with his choice of 
subjects and the suggested methods of treatment. 
€ for views which bear 
the hall-mark of original 5$ and which do not 
regard long-established curricula as sacrosanct or 
immutable. With many children, for example, Prof. 
Niblett thinks that much time is wasted in trying to 
teach them arithmetic despite years of failure; why, 
for such children, should it not be at, say, 
fourteen years of age? Much valuable time could 
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also be saved if a bolder policy of omission were 
carried out im all kinds of schools with foreign 


languages and subjects like drawing and woodwork. - 


Many sixth-form science teachers will feel that 
Prof. Nibleits ghriubucee ‘on’ the: tenshing of sende 
in grammar schools are a little harsh." Ye» most will 
agree that there is the ever-present danger that, to 
many sixth-form boys, “his science, Instead of being 
& discipline, becomes an end, iteelf degenerated to a 


technique, a know-how of getting through examina-- 


tions and later a know-how of technical progenie. 
and not the beginnings of a philosophy” 

can, and ghould, be taught to nourish the imagination 
. and to add to the power to generalize. With teachers 
who possess both & philosophy of science and a wide 
scientific knowledge, it is not too difficult for students 
to catch the and method of scientific inquiry 
and the humility which goes with it. 

The ‘final chapter is concerned with the release of 
leadership. The value of tradition im the life of the 
achool is well brought out—as is the difficulty of 
building one in many seco modern schools 
which are too tightly controlled local education 
authorities. If ground is to bó prepared, however, in 
which leaders may grow, there must be a constant 
succession of teachers of high ity—men and 
women whose own lives reflect the most worthy 
characteristics of a good society. Does our society 
want such a flow of teachers? What status have 
they in the community ! What salaries are they 
paid? How many teachers are asked to serve on 
representative national committess—even committees 
upon education itself! How many teachers ever 
appear in New, Year or Birthday Honours lista ? 

These are questions which a good society would be 
able to answer in a way that would recognize the 
importance of the ing profeasion at all levels to 
the community as a whole. They have been sharply 
pointed by an author who has thought deep and 
writes with such skill and lucidity that his book 
deserves to become as well known as Sir Richard 
'Livingstone's “The Future in Eduoetior". 

? T. H. HAwKINBS 


TEXT-BOOKS OF NUCLEÀR 


PHYSICS . 
Nuclear Physics i 
By Dr. Irvmg Kaplan. (Addison-Wesley Series in 
Nuclear Science and Engincering.)- Pp. xi+600. 
(Cambridge, Mass.: Addison-Wesley Publishing 
Oompeny, Inc., 1955.) 10 dollars. 
Nuclear Physics 


By Prof. Alex E. B. Green. (Internatignal Series in 
Pure and Applied Physics.) Pp. xv +535. (London: 
MoGraw-Hill Publishing Company, Ltd., 1955.) 
645. 6d. 


the first of these two books under review, Dr. 
Irving Kaplan requires no more of his reader than 
“a two year courae in pM &nd & familiarity 
with integral and differen 
small inni he has produced a thoroughly read- 
able and clear account of most features of ‘pure’ 
nuclear ‘physics, and found room for such items of 
‘nuclear technology’ as the design of accelerators, 
nuclear reactors and. isotope se tion. 
In the first of the k the nucleus is 
approached no more closely than Rutherford’s carly 
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researches on a-particle allowed. 1 
starting-point is the earliest chamical evidence for 
atomic and a periodic table of elements. 3 

classical experiments on cathode and ‘canal-rays’ 
described next, and the discovery of radioactiv 
and elementary methods of radiation detect 
follow. Particularly well treated is the derivation 
the Rutherford scattering law and ita verifloation. 
which the original experimental resulta confirm 

the predicted dependence on the element, 
a-particle energy, the angle of scattering and . 
thickness are tabulated. An account of Mosele 

work on' X-rays is followed by chapters on 
quantum theory of radiation, the special theory 
Selstieity and the Compton effect, and the hydro; 
and its interpretation with the Bohr mo 

The hybrid nature of thfs model receives 

emphasis; the introduction of wave ib Hi 
Apk the first part. A plausible derivation 
Behroódinger's equation is included, without a 
bere of ite 2 rSn. the interpretation of 1 
table in terms of the electron configurat 
end: the d of the Pauli exclusion princi 


are particularly 
The second v the eee eri dd ximately i» 
half of the to nucleus prop 


"Tho difloulties of tho Mp E model for 1 
nucleus and ite replacement by the ‘neutron proi 
model, the magnetic and electric moments, statist 
and parity are dealt with first. The accurate deter 
imation of nucledr masses is described; but i 
interpretation is left to later chapters. Cha foll 
on the laws of radioaotrve decay, with ea of 1 
natural radioactive series, on the types f f hub 
disintegration which may be produced by aooelerai 
particles, on artificial radioactivity and on the dets 
of the interactions with matter and the 

a-, B- and y-radiations. At this point, is 
return to nuclear reactions, the discussion conn 
trating on the nuclear physics, rather than nuole 
chemistry as earlier. The approach is descript. 
throughout, and the i tal methods, reeu 
and interpretations are closely together. T 
classification of reactions follows that of Blatt a 
Weisskopf; reactions in the lighter nuclei are de 
with in & separate section andethe emphasis in t 
field on the details of nuclear energy-lévels, rat) 
than the reaction mechanisms, is well brought o 
The second part of the book closes with & chapter 
nuclear forces and nuclear structure. The summe 
^ of results on the interaction of two nucleons 
perhaps condensed too much, but the evidence for i 
magic numbers is well set out. The descriptions 
the shell model, and Bohr'a collective model, are vt 
short indeed, and there is no account of the ,'olou 
crystal ball’. 

The third part of the book, approximately o 

, deals with special topica and applicatio 

eutron physics’ is concerned mainly with t 
dicenon of neutrons, diffusion and slowing dov 
and the measurement of the various cross-sections 
different energy regions, with little interpretation 
results. The remaining chapters are devoted 
fission, nuclear reactors, accelerators and isoto 
separation. 

The main general impression is that the book 
extremely readable. The line of development 
neither strictly historical, nor by subject-mat 
(certain topics are discussed several times in wid: 
separated sections), but is alwaya clear. All releve 
major review articles together with many referenc 
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the literature are listed at the end of each chapter. 
lst of problems is also given ; these are elementary 
d do not ire access to material outside the 
ok. Illustrations are excellent and copious, and a 
"ge chart of nuclides is included. 
The book will be ideal for those whose work in 
‘ighbouring fields (reactor engineermg and radio- 
emistry, for example) brings them in close contact 
‘th nuclear physica, and for many physics students. 
m undergraduates in to specialize in this 
ld and research students the book will be valuable, 
at & greater theoretical background will have to be 
aght elsewhere. No serious accuracies were noted. 
10 text and diagram illustrating the energy-levels 
the hydrogen atom are in di t; the 
mark that a smaller magnet is required in a Imear 
oslerator than in a ciroular machine producing 
rticles of the same energy is either self-evident or 
o subtle for the general reader. 
The second book, by Prof. A. E. 8. Green, also 
mmenoos with a review of atomic physics. This is 
tremely compressed and requires that the reader 
aow the field, well beforehand. The next chapter 
umerates the ix glares of nuclei—the radi, 
ames and momenta— includes a long section on 
© classical interactions of the various moments with 
field. The next three chapters are devoted entirely 
and deal with accelerators, ‘precision 
struments’ and detectors. It appears that much of 
e material contained herein would have been better 
eced in an appendix; an extremely complicated 
"wing of a D-r&y spectrometer, circuit diagrams of 
npliflera multichannel pulse-height analysers, 
a diagram illustrating how to read the inter- 
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lating lights of & acale-of-eight counter do not seem . 


»propriate at this stage. More general ideas on how 
e various instruments are used for elucidating decay 
hemes or reaction constants are not put forward 
lequately. Chapters follow-on radioactivity and 
iclear reactions. The latter includes a detailed disg- 
ssion on the ion of y-radiation and a com- 
ete treatment of the classical mechanice of reactions 
id the transformation between laboratory and 
utre of mass co-ordinates. The next chapter, on 
stematios and tendencies of nuclei, is a very 
orough investigation of the nuclear energy surface 

& function of atomic and mass numbers (and 
en—odd properties) and includes a discussion of the 
'egularitieg at the magic numbers. In the following 
&pter the liquid drop model is presented, and the 
terpretation and best values of the parameters in 
semi-empirical mass formula are discussed at 
igth ; the chapter ends with a discussion of fission 
d the achievement of a chain reaction. The chapter 
. quantum mechanics and the nucleus is an excel- 


it presentation of the Schrodinger equation; a 
riety of applications follows—to si bodies in 
rious wells and to two- and many-body problems. 


19 discussion includes the time-dependent wave 
uation, perturbation theory and the coupling of 
gular momenta. The next chapter discusses various 
aleer models in fair detail, mainly in relation to 


»und-state aly sais That on nuclear decay 
vers v-, B- a-ray decay theory concisely and 
arly. formal theory of reaction processes is 


veloped next, and this is perhaps the most valuable 
apter in the book, which closes with an analysis of 
iat is known of nuclear forces from the low-energy 
cleon—nucleon interactions and the properties of the 
ateron, the difficulties raised by high-energy results, 
d a brief excursion into meson field theory. 
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Reference lista are given with each chapter, to- 
gether with problems graded in difficulty, some 
requiring extensive reference to the current literature. 

The book is in many ways complementary to that 
by Dr. Kaplan. A previous study of the latter will 
help overcome the difficulties arising fram the rather 
complete separation of techniques, resulta and inter- 
pretation made by Prof. Green. His book, on the 
other hand, though requirmg more from the student 
and covering leas ground, ig able to provide the 
necessary discussion of the more diffloult topics 
treated in a purely descriptive fashion by Dr. Kaplan. 
A few errors have been noted. The very brief descrip- 
tion of deuteron stripping suffers from confusion 
between the appearance of groups of product particles 
of discrete energies and resonance in the reaction 
yield. In the discussion of neutron-detection tech- 
niques, the use of a chamber filled with boron tri- 
fluoride is described, and the statement is made that 
“these chambers may be used as proportional 
counters in the low-energy region, since the reaction 
yield for a fixed neutron flux depends sensitively on 
the neutron energy". This is a novel and unhelpful 
usage of the term “proportional counter”. The deriva- 
tion of the reciprocity thearem needs more explana- 
tion, and spin factors might well have been included. 

R. C. HANNA 


ELECTRICITY FOR THE 
UNINITIATED 


A Guldebook to Electricity 

By J. H. M. Sykes. Pp. 2754+16 plates. (London: 
Hutchinson’s Scientific and Technical Publications, 
1955.) 21s. net. 


Yes of po science books might well 
study the loapping system used in golf. 
The real expert does not moderate hia accuracy to 
suit the competence of his companion; instead, an 
approximate adjustment to equal terms is made on 
& quantitative rather than a qualitative basis, and 
the full rigour of the game is enforced. If similar 
measures had been taken by the author of this well- 
illustrated and informative book, by simply omitting 
paragraphs here and there, one could recommend it 
without reservation or criticism.  . 

The descriptions of electrical machines, wiring 
systems, domestic appliances and communications 
devices are good, and the technical side is well 
presented in an interesting manner. Alternating 
current in general, and three-phase systems in par- 
ticular, are discussed very ly im non-mathe- 
matical terms; and there are a glossary and some 
useful tables at the end. The general reader for whom 
it 18 primarily intended will gain from it a good idea 
of the way in which moet of the applications of 


electricity in ovoryday life work. This, according to 
the , ia the limit of the author's aim, and in 
this has succeeded. 


Bearing this deliberate limitation in, mmd, eny 
criticism of the references to principles 
may seem unfair. But it is one thing to avoid delicate 
discussion of the facts of life, and quite a different 
matter to describe stork-legends seriously end in 
circumstantial detail. That the liberation of an 
electron from a copper atom “could only be under- 
taken if enormous force is available, such as the 
power necessary when nuclear fission is carried out”, 
and that “the speed with which electrons fly round | 
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their orbits in each atom is related to the temperature 
—if the temperature is greatly increased they begin 
to fly round so rapidly that eventually one of them 
flies off altogether by a kind of centrifugal force” are 
statements in & class by themselves. The introduction 
to radio as the propagation of “electromagnetic and 
electrostatic” waves by a of electrostatic 
induction is unfortunately p le. The old mter- 
national ohm is defined as a piece of platinum pre- 
served somewhere, and even the statement of Ohm’s 
law would not be abeepted in an Ordinary-level 
physics examination. The unwritten law (which 
should be restricted to the same category of book) 
requiring a certain tem of the acientiflo usage 
of the terms force, ampie for the layman, 
so that they are used in some and 
interchangeably in others, has been operative here. 
The pity is that blemishes of this kmd in an 
attractive and otherwise excellent book should, 
because they are barely relevant to ite main message 
to the general reader, to be trivial. They 
greatly reduce its value for the student to whom it 
is also directed, for he cannot afford to take that 
point of view. In guide-book terms, this does the 
touret handsomely and treats the fell-walker pretty 
well; but ib is not for those who also want a little 
serious climbing. G. R. NoAxms 


PROBLEMS OF TECHNICAL 
LIBRARY SERVICES IN GREAT 
BRITAIN 


Commercial and Technical Libraries 
J. P. Lamb. (The Library Association Series of 
Manuals—10.) Pp. 316+7 plates. (London: 
George Allen and Unwin, Ltd., and the Library 
Association, 1955.) 21s. net. 


HE Sheffield City Librarian, Mr. J. P. Lamb, 
has long been known outeide the circle of publio 


erence more than 


commercial and technical library. While, 
A ae and staffing 
of sach a which should 


ders Ho Ged be He Goel eas cee: 
or the selection of its stock, whether of 
ks and periodicals or of patent specifications, are 
chiefiy of interest to those engaged in such work, the 
ion and shrewd common sense which have 
contributed so much to the success of the Sheffleld 
scheme continually break through and give his 
chapters a wider interest or relevance. Always he 1s 
impetient of ional ineptitude or of grandiose 
schemes which have little relation to reality, whether 
it be for book coverage or anything else. He is 
keenly alive "to the fact that libraries are for use, and 
this ing sense of users’ needs makes such a 
chapter as that on organization and administration 
as interesting to the general reader as to the librarian. 
To the technical librarian in industry these chapters 
i meine aig dba dunt dapi 
pea ol ia pare! Gira 
parts of them interest the eden 
soient. To such, S nd re ipe to the industrialist 
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generally, the chapter on external aotivities will 
of no less interest, and many will be at t 
soope and extent of the activities of technic 
information which are already mah 
tained. by some publio libraries. Pot Cees 
is the more welcome in that, as he duly 

an ingairy in this field made by the d ae 
British Industries, in collaboration with the Panel : 
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economize in the information services they tha 
selves maintain. 

In Great Britain the smaller firms especially are . 
yet barely conscious of the’ needs which the pub) 
commercial or technical library could thus meet, a: 
Mr. Lamb is rightly critical of this omission in + 
important report, the paragraphs of which relati 
specifically to public libraries he quotes in full in h 
final chapter. It is this chapter and that in whic 
he reviews briefly the history of British commerci 
and technical libraries and notes some of the minx 
opportunities of the inter-war years that are of mo 
interest to the reader as well as to tj 
scientist. To the latter this concluding chapter, wn 
ita admirably balanced survey of the future in whi 
proposals, for e le, for a science centre, includir 
a national lending Dibrery of science and technolog 
as well as a national reference library for that fiel 
are placed in their proper perspective in relation 1 
the library resources of Britain, inocludir 


in general, is of particular interest at the moment i 
that, since this book was written, the Advisor 
Council on Scientific Policy, in its eighth &nnui 
report, reverta again to the place of scientific libraris 
in the national economy, both in securing the mor 
effective use of the nation’s scientific and technic 
man-power and in furthering the dissemination : 
technical information as well as the development « 
higher technological education. «In this respect M 
Lamb’s &ooount needs amplifying, for as it stands . 
suggests that the Advisory Oouncil has drop i 

for the project of a national TAI, 
For all that, his chapter admirably states the ces 
for a national lending library and a national referenc 


eee in which both could be sug 


Egi lio technical library service 
clear picture of the ad 
n dE 


out policy of utiliring to the full service 
but providing at the centre the nations 
services to ihe the Ade Coca anaes 


Policy pom 
TUO Lait bibs o6 arena ay saei esee tical 
Ord: but none the leas, Mr. Lamb puts clear 
and fairly both the advantages of such schemes i 
relieving preasure on a national lending library c 
science and technology and the case for & governmen 
grant to those ho technical libraries which, b 
co-operating in this and other ways with the nations 
lendmg reference library, would increase its efficienc 
and resources and secure a better use of the nation’ 
existing resources and services, whether in the wa 
of books and periodicals or of trained staff. 
R. BRIGHTMAN 
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‘Itish Journal of Applied Physics 
-«lited by Dr. H. R. Lang. Vol. 5, 1954, and 
p sei spa d. The Physica of Particle Bixe 
yais—a Conference by the Institute of 
ihysice and held in the University of Nottingham 
om the 6 to 9 April, 1954. Pp. vi+466-+supple- 
ent 218. (London: Institute of Physics, 1054.) 
* 145. 6d. 


'N its annual report to the board of the Institute 
, of Physics, the advisory committee of the British 
ournal of Applied Physics recently commented on 
ae satisfactory increased circulation and high 
andard of the Journal, and this is amply justifled 
y Vol. 5 which covers 1954. The volume contains 
welve special articles, three conference reports and 
yventy-nine original contributions, in addition to a 
ngthy supplement of 218 pages. 

Most of the ial articles consist of lectures 
elivered by their authors to various branch and 
«oup meetings of the Institute. R. W. G. Wyckoff 
Tite on the growth of X-ray diffraction work in 
ne United Btatee—the subject of his evening discourse 
>) the X-ray Analysis Group on November 20, 1953 ; 
V. A. Wooster on diffuse X-ray scattering and the 
hysical properties of orystals ; "o. R. Frisch on the 
eginnings of atomio energy, and R. Fürth on statis- 
.0al concepta in theoretical physics, both lectures to 
he Education Group; V. Daniel on the thermo- 
ynamio roach to solid structure ; and others on 
ach vari topioa as supersonic gas flow, the elec- 
rical breakdown of gases, the junction transistor, and 
be near infra-red absorption spectra of fibres. baa 
he three conference the 
ammarized of the conferences on X-ray analysis hold 
n London during November 1953 and m Oambridge 
luring il 1954, and on electron microscopy in 
„ndon during November 1958. 

The secretary of the Institute of Physics and editor 
f the Institute's journals, Dr. H. R. Lang, contri- 
"utes the editorial note to the supplement, which ig 
, record of the proceedings of the conference on the 
ihysios of the analysis of icle size, arranged by 
he Institute and held at University of Notting- 
um i 6-9, 1954. Forty-two papers were 
resented, these, together with the discussions 
n them, are grouped i in eight sections 
o the eight eosaions into which the conference was 
ivided. It is sufficient recommendation to quote 
rom Bir Geoffrey Taylor’s opening remarks that new 
nd valuable contributions to the scientific study of 
he of particle separation are to be found 
n the papers presented to the conference. 
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3eology In Engineering 

3y Dr. John R. Schultz and Dr. Arthur B. Cleaves. 
With & Ohapter on Boil Mechanics by E. J. Yoder. 
jp. ix+502. (New York: John Wiley and Sons, 
ne.; London: Obapman and Hall, Ltd., 1955.) 
'0s. net. 


HIS well-planned and well-written book deals 
with the application of geology to civil engineer- 
og. It is more than a text-book of geology for 
ngineersg, since it discusses geology in such a way that 
ingineers, on one hand, can appreciate when and to 
rhat extent they may expect the geologist to help 
hem, &nd the geologist, on the other, may appreciate 
bleme with which the engineer has to deal. 

ths book | is concerned with principles rather than 
ase-histories, because it ia the authors’ opinion that 
be engineer will employ the geologist more for the 
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inferences he will make than for his factual know- 
l . Attention is directed to the neoeemrty for the 
geologist to know what the engineer is aiming at in 
order that he may ‘give the right information in the 
most useful form, while the engineer, on his part, 
must be able to appreciate the signifloance of what 
the geologist tells him. 

The book is divided into twenty-two chapters, of 
which two-thirds deal with those geological pro- 
ceases and phenomena that have special application 
in engineering projects and difficulties, and the 
remainder with specific topics such as dams, reser- 
voirs, roads and tunnels, and with recent develop- 
mente in the field of soil mechanics and the uses of 
s e photography in interpreting Boi distribution 

and recognizing geological structures. 

The reproduction of the half-tone illustrations 
which are distributed through the text leaves much 
to be desired; but there are many excellent text- 
figures, & useful bibliography at the end of each 
chapter, and an adequate index. F. J. Norra 


The Golden Eagle 

ing of Birds. By Seton Gordon. Pp. ix+246+4 

5 (London: William Colline, Sons and Co., 
, 1955.) 105. net. 

vae inn GORDON haa lived all his life in 

the Scottish Highlands, has had e tional 
opportunities of watching eagles, Bud had miedo wood 
use of them. Not only Pra Pe ont nesta imdat Dill 
observation from the laying of eggs to first flight of 
the young, but he has also watched the adults 
hunting in mid-winter when the hills are covered 
with mow, and later seen them pair and build the 
nest. The results of all these obeervations are pre- 
sented in a very readable form and include a number 
of new facts. No attempt is made to estimate the 
number of breeding pairs of golden eaglea ; but it may 
be said that during the past twenty-five years the 
numbers have been more or less stationary—a 
decrease in one part of the country and an increase 
in another. It is interesting to learn that birds have 
returned to their old haunts in the wilds of Galloway 
end Osrrick and northern Ireland. A chapter is 
devoted to the use of the le in , &nd we 
learn that in central Asia bi are used for hunting 
wolves, foxes and gazelle. 

With the advent of sheep farming, and grouse 
MBochu Deooming a Bourbe.of Moure to Highland 
lairds, eagle would have been doomed if it were 
not for the enlightened policy of some landowners. 
That the eagle does take lamba at times there is 
eee and Mr. Seton Gordon himself has 

off a lamb. Nevertheless, he oon- 
sidera that “In tland the number of lamb-killing 
eagles is &mall—lees than five percent”. He goes on 
to say that lambe are not a regular prey of eagles in 
Scotland any more than man is of & tiger. Blue 
hares and rabbits are the principal food, and ane 
wonders what they wil turn to now that the 
latter have become so scarce. 

The eagle’s prey is varied and includes various 

grouse, geese and other birds. Though a 
number of grouse are taken, the author does not 
think they are destroyed in sufficient numbers to 
affect the stock on & moor; on the other band, eagles 
kill grey crows, and it would be interesting to know 
whether the crow or the eagle has the greatest effect 
on the grouse population. A number of beautiful 
Poe ee rane odds muet tothe value cr Alia utens 

k. N. Kontan 
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Mr. H. N. RIDLEY'S HUNDREDTH BIRTHDAY 


By J. W. PURSEGLOVE 
Director of the Botanic Gardens, Singapore 


ECEMBER 10, 1955, marks the hundredth 
birthday anniversary of Mr. Henry Nicholas 
Ridley, O.M.G., F.R.8. He was director of the 
Singapore Botanic Gardens during 1888-1912, and 
he will always be remembered in South-East Asia for 
hus vital role m the foundation of the rubber industry 
and for his taan contribution to our knowledge 
of the natural ry of the area. 

While still at school at Haileybury, he decided to 
devote his life to the study of natural history in the 
tropics. After uation at Exeter College, Oxford, 
he was & the Burdett-Ooutts Geological 
Scholarship. In 1880 he was appointed to the staff 
of the Botany Department af the British Museum in 
charge of monocotyledons, where he worked until 
1887. During this period he became acquainted with 
many tropical planta and published papers on them. 
In 1887 he explored the island of Fernando de 
Noronha, Brasil, and later published accounta of its 
flora, fauna and geology. 

Thus when Ridley arrived in Singapore in Novem- 
ber 1888 as the first scientific director of gardens and 
forests, Strarta Settlements, he was well qualified for 
the tasks which lay ahead. The Bmgepore Botanic 
Gardens had been founded on their present site, in 
1859, although there had been an earlier garden 
started by Raffles in 1822. Ridley’s capability as a 
research worker and his work on economic crops and 
tropical botany succeeded in & surprisingly short 
time in pushing the Singapore Gardens to the fore 
as & centre of this work. 

In the Economic Gardens, now the mte of the 
Univermty of Malaya, he found a plantation of Hevea 
rubber trees, produced from seedlings sent out by 
Bir Joseph Hooker from Kew in 1877, where they 
had been grown from seeds collected in Brazil by 
' Mr. H. A. (later Sir Henry) Wickham. The seeds 
had not been smuggled out of Brazil as is often sug- 
gested, but had been obtained by the goodwill and 
co-operation of the Brazilian Government. Ridley at 
once began his famous tapping experiments, in which 
he demonstrated that the trees could be tapped 
regularly. Recently he told me that when he began 
he had no idea that rubber would be ‘‘a permanently 
milking tree". This work, together with his experi- 
mente on the preparation of rubber and his constant 
advocacy of ıt as a plantation crop, often in the face 
of opposition, led to the foundation of the present 
industry upon which so large a share of the wealth 
of Malays and the eastern tropics has rested. Ridley 
remained in Malaya long enough to see the fruition 
of his labour and the great rubber boom of 1910. 
O. D. , in an article in The Observer of 
June 25, 1955, writes: “He 18 one of tho hundred or 
so men, out of the 2,500 million alive to-day, whose 
personal efforts have helped decisively to shape our 


modern life. His rewards have been and 
mainly abetract. . . . Ridley’s name is mdelibly 
rubber-stamped in history.” 


Ridley’s work on economic crops was not confined 
to rubber; he carried oub experiments with most of 
the actual and potential tropical crops known. He 
provided not only local planters, but also all other 


tropical parts of the Empire and elsewhere, wit 
planting material of rubber and many other crop 
Visitors from all over the world came to see h 
experimental and demonstration plots. As early e 
1889 he reported that cocoa would probably be profi 
able on the better Malayan soils, while in 1907 b 
directed attention to the possibility of oil palm as 
plantation crop. Ridley produced the first writte 
works of their kind on Mala timbers, rattans an 
other forest products, as well as'drug planta, fruit 
and spices. It should be realized that until th 
formation of the Agrioultural Department in Malay 
in 1904, Ridley and his three asustente at Singapor 
Malacca and Penang were the only tramed men t 
whom the planting community could apply for teat 
nical advice and help. Ridley studied in some deta 
the pests and diseases of the economic crops of th 
area, and specimens were often submi to hir 
by the planters for identification with requests fo 
advice on their control. In 1891 he founded th 
Agricultural Bulletin, so that he could supply th 
planting community and others with information 
resulting from his many investigations. He con 
tmued to edit it until his retirement m 1912, amı 
from 1900 tt was published monthly. 

“Mr. Ridley’s work as a fleld botanist added mor. 
than that of any other amgle man to our knowledg: 
of the flora of the Malay Pensinsula; hia Flon 
(1022-25) is the foundation upon which all futur 
work must reét." He was an mdefatigable collecto. 
and & tireless worker. He made excursions to mos 
perte of Malaya, often remote, as well as visiting 
Oocoe and Christmas Islands, Borneo, Java anc 
Sumatra. In all, he collected many thousands o 
specimens, of which & large number were the: 
unknown to science. He named for the first time ¢ 
few thousand plante, and a surprising number o 
Malayan planta are still only known from his origina 

gatherings. Nor did he confine himself to plante, oi 
which he collected all groups, but he also collected 
many animals as well, mainly vertebrates (excluding 
fish) and insects. Many planta and animals were 
named in his honour, incl a New Guinea genus 
of orchids Ridleyela and a moth genus Ridleyana 
It was Ridley who discovered that the ant Osco. 
phyla smorangdina uses its own larve to make silk 
for the construction and repairing of ita nest. Ridley 
added very considerably to the collection of culti. 
vated plante, both Malayan and exotic, in the 
Botanic Gardens, Singapore, and brought back living 
plants from many of his excursions for growmg here 
He sent seeds of the more spectacular planta to Kew, 
where they were flowered for the first time in Europe. 
Hand-ooloured illustrations and descriptions of some 
of these were published in Ourtts’s Botanical Magazine, 
of which Vol. 182 (1906) was dedicated to Mr. Ridley. 

His first scientific paper was published while he wae 
still at school, and in all he published more than five 
hundred papers, articles and books, amounting to 
some ten thousand printed pages, dealmg with 
tropical agriculture, botany, zoology and geology. A 
full Lst of his publications up to 1035 :s given m the 
Gardens’ Bulletin (9), which was dedicated to him 
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n his eightieth birthday.. His encyclopedic volume, 
The Dispersel of Plante throughout the World", 
mbodying many original observations, was ub- 
shed in 1980 when he was seventy-five. m- 
ienting on his published work, one critio has said : 
That there were inaccuracies goes without saying, 
ut it was just that quality of recklessness in Ridley’s 
rork that enabled him to turn oub such vast quan- 
ities of assimilable Knowl when it was most 
eeded. A lesser man would have feared for his 
rofessional reputation, but Ridley was above such 
etty considerations. The work needed doing, and 
ith the means at his disposal he did it magni- 
certly”. 

Mr. Ridley was secretary of the Royal Asiatic 
ociety, Straits Branch, during 1889-1911, and editor 
f its journal, m which he published many original 
apers. In 1905 he gave the first course of botany 
xotures to the newly formed King Edward VII 
'ollege of Medicine, now the Medical School at the 
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University of Malaya, and contmued these lectures 
until 1910. 

Mr. Ridley was elected a Fellow of the Linnean 
Society m 1881 and of the Royal Society in 1907. 
His services were by the honour of a 
C.M.G. in 1911. His work as a naturalist and in 
establishing the Para rubber industry has been 
Tecognized officially by various scientific and indus- 
trial bodies. We are planning appropriate celebrations 
at the Botanic Gardena, Bmgapore, on his hundredth 
birthday, which will include an exhibition of 
“Ri 

It is my fervent hope that the Singapore Botanic 
Gardens may long continue as a leading centre of 
research in tropical botany and a worthy memorial 
to Mr. Ridley and all that he has done for us durmg 
his long and productive life. I am sure that readers 
of Nature will jom with me m congratulatmg Mr. 
Ridley on the present happy occasion of his centenary 
and in wishing him ‘Many Happy Returns". 


THE ROYAL SOCIETY 


ANNIVERSARY ADDRESS* BY LORD ADRIAN, O.M., P.R.S. 


AWARD OF MEDALS, 1955 
Copley Medal : Sir Ronald Fisher, F.R.S. 
ae aie of titative biology, which has been 


& feature of this century and 
monly) de eet a ee ln 
ue above all to the work of R. A. Fisher. The 
ariability of living things posed probleme and raised 
ifflculties in the mterpretation of experimental and 
beervational data which made necessary something 
eyond the methods of the physical sciences. They 
Sire io aor a henr approeoli to Nisugtive mferenpa, 

one which wold provide means of drawing con- 
lugions of assessable’ reliability from variable 
aaterial often available only in small samples. It is 
o Fisher's combination of mathematical akill and 
iological insight that we owe the developments, 
oth theoretical and practical, which have done so 
ouch towards solving this problem and so making 
nologista of virtually every kind quantitative in 
heir d their analysis, and, moet important 
f all thought. 

Faced with the agronomical problems of Rotham- 
ted, the staff of which he joined in 1910, Fisher 
egan the remarkable series of statistioal investi- 
ations which gave us the techniques described in 
‘Btatistioal Methods’’, the tabular matter of ‘‘Btatist- 
3al Tables” (published with F. Yates) for facilitating 
heir use, and the philosophy of ‘“Design of Experi- 
ae by which they may be understood, appreciated 

nd extended. The outcome has not merely stood 
he test of time in those branches of biology with 
rhich Fisher was immediately concerned, but also has 
iad an ever-widening mfluence which now extends 
ven beyond the borders of biology iteelf. In building 
he new biometry, Fisher has given especially to the 
‘ounger biologists a confidence and quantitative 


* Delivered ab ths Royal Soolety on Movember 30. 


outlook the full effect of which we have still to 
Beo. 

While Fisher will always be associated chiefly with 
these developments in statistics and biometry, it 
should not be forgotten that he has made outetand- 
ing contributions m the fleld of genetics and evolu- 
tion. He set us on the way towards the modern study 
of biometrical genetics, and his mathematical treat- 
ment of natural selection has provided the basis 
for much of our present studies of populations. His 
theory of the evolution of dommance introduced 
us to the notion of the modifloation by selection of 
gene expression, and we owe primarily to him tho 
theory by which we came to understand the work- 
ing of the Rhesus blood gro He has indeed long . . 
been established internationally as well as national : 
as one of our | geneticists, than whom few have 
done more to the understanding of evolu- 


tionary processes. 


Royal Medal (A): Sir Alexander Todd, F.R.S. 


Over & wide fleld, Todd has made i i 
original contributions to the ohemistry of natural 
products, more particularly in the fleld of compounds 
of physiological rtance. His remarkable con- 
tributions to rae te and his brilliance as an 


Todd jomed Sir Robert Robinson ,m 1031 and 
played an important part in investigations on the 
synthesis of anthocyanms. His earlier work included 
major contributions in the fleld of vitamin chemistry, 
for example, in relation to the development of the 
structure of vitamin B,, and to ite Inde- 
pendent of Karrer. and Fernholz, Todd established 
the structure of vitamin E and achieved a synthesis. 
More recently, he has turned his attention to the 
vitamin B4, group, ad his degradative and synthetical 


1004 Í 
studies have recently made fundamental oontribu- 
tions to our knowledge of the nature of these 
substances. 

Undoubtedly Todd's most outstanding work in 
organic and biochemistry is in the nuoleio acid fleld. 
Inter alia, he has developed rational methods for the 
synthesis of natural ine and imidine nucleo- 
tides and for their phosphorylation to the nucleo- 
sides, including a synthesis of adenosine diphosphate 
‘and adenosine triphosphate. These results, among 
many others, have been achieved by a combination 
of thearetical knowledge and great experimental 
- skill, aided by modern techniques 

Todd has been a pioneer in tho chemistry of 
cannabinol, a series of complex bís- 
alkaloids, insect pigments (especially the colouring 
matter of Aphidae), kousso, and natural tropolanes 
of mould origin. 

Todd is a most capable investigator ; he has made 
fundamental contributions to organio and bio-chem- 
istry and is recognized as a leader in these flelds. 


Royal Medal (B): Prof. V. B. Wigglesworth, 
C.B.E., F.R.S. 


Prof. V. B. Wigglesworth has increased our know- 
ledge of almost every branch of insect physiology, and 
iie ager lr dol a caesar leni P 
for other investigators. His contributions to the 
understanding of those interwoven subjects—growth 
and cuticle structure—are of paramount importance. 
It was Wigglesworth who first resolved the epicuti- 
cular layer into its four components, showing both 
the chemical composition the Biological’ © role of 
those layers, and we owe to hmm our knowledge of the 
structure and functioning of the dermal glands. But 
the formation of the cuticle is inseparable from the 
study of ae wth, and folowing Kopec’s first demon- 
stration. hormones were involved in the growth 
pee the rest of this vast and complex subject 

ongs to Wigglesworth: the hormonal balance 
giving rise to nymph or adult, the individual fields 
of organization in the idermia, the mechanism of 
ihe oe llel sas’ of Gee Reis ee cae 
the way in which various hmmocytes enter into the 


process. 

In the study of respiration, too, Wigglesworth haa 
bean a pioneer, and his recent studies on the migra- 
tion of tracheoles and the effecta of low oxygen 
tensions on tracheal organization have altered our 
entire concept of this subject. 

He has done fundamental work on the digestion of 
blood meals by parasitic insecta, and has demonstrated 


Eu by eere Dm an dope IE 
species by secretion an annular . The 
detailed picture of the pei 


cyole of excretion through Malsighion tubules, and 
the secretory balance of salta and water in mosquitoes 
are also noteworthy. 

From the width of the fleld covered by his numer- 
ous researches, 1t can be said that Wigglesworth is the 
‘father’ of insect physiology. He haa realized the 
eure nsec as & medium for phyaiologi- 

and carried that view into practice with 
& mastery of observational and experimental methods. 


Davy Medal : Prof. H. W. Melville, F.R.S. 


Prof. H. W. Melville ies a prominent position 
among those who have developed the extremely 
important fleld of the chemistry of macro-molecular 
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substances. He has made many valuable contribu 
tions to the study of the mechanisms of the reaction: 
in which such are formed, and has devisex 
new experimental methods for the purpose. His early 
work on the examination of the various explosion 
limite in mixtures of phosphorus vapour and oxyge: 
confirmed and extended important resulta bearing o 
the early development of the theory of chain reactions 
Er ener A ood o RUE - cr eee oes Oe 
With the discovery of deuterium he examined : 
number of reactions in which the replacement o 
hydrogen by deuterisin senteibuted to ths elanidatico 
of the mechanism. His work on photochemica 
reactions sensitized with vapour greath 
advanced and clarified this problem. 

With this background Melville took up the study o 
the more complex processes of polymerization and t 
this fleld he has made important and lasting contribu 
tions. He devised new techniques for the study of th 
elementary processes which make up the overall chan 
reaction, and he applied the device of the rotetin, 
sector bo the determmation of the life-time of transien 
entities. This work has formed the basis of th 
quantitative study of free-radical reactivity both fa 
polymerization and oxidation systems and in man 
other reactions. Melville and his collaborators hav 
also made valuable contributions to the methods o 
synthesis and study of new polymeric systeme 
including recently the interesting group of 'blacl 
polymers’. 

Melville's achievements have contributed much t 
our knowledge of the intricacies of chemical change 
and his development of new methods and technique 
for research have had an influence far beyond th 
confines of his own laboratory. 


Sylvester Medal : Prof. E. C. Titchmarsh, F.R.S. 
E. C. Titchmarsh’s early work was in the theory o 


vacuo aay nae St ee 
to & profound study 
Riemann sot Picton à ubicok petis esie 
much his own over & period of many years. His sys 
tematio use of Fourier integrals, and in particular o 
Parseval’s formula, led to forfnule that- would no 
have been na by ether methods, an 
these formuls proved to be remarkably fruitful fo 
the development of new properties of the function. 

Some of his work on the order of magnitude of th 
rete-fanction was based on developments of method 
of estimating trigonometrical sums, due originally t: 
Weyl and van der Oorput. He applied these ideas t 
other problems also, and in particular he effeote 
significant im rovementa in the estimation of th 
error terms in Iatiioo point problema by extending vas 
der Oorput's method to double ical sums 

His more recent work has been in the fleld of eigen 
function expansions associated with second-orde 
differential equations. 

Prof. Titchmarsh has also written a number o 
important treatises on the various fields within whiol 
he hee worked, 


Hughes Medal : Prof. H. S. W. Massey, F.R.S. 


Prof. H. 8. W. Massey has added greatly to ou 
knowledge of collision processes between electrons 
neutral and ions. His early work was con 
cerned with elastic and inelastic collisions betwee: 
electrons and atoms. With Bullard he was responsibh 
for some, of the early experiments demonstratin 
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fraction effecta. He carried out and directed a 
ge number of detailed calculations, and, in parti- 
, he exploited the variational method with great 
Boroughs, and did much to give a pattern to the 
xpermmental results by the ai 
f the near-adiabatic DE ere que 
He was the first to apply the theories of attachment 
nd recombination to problems of the ionosphere, 
nd he led the way in reviewing the resulta of the 
adio experimenters and in to explam them. 
o difficulties in the way of explanation led him to 
vasto and discuss & wide rango of atomic and 
processes possible in the upper atmosphere. 
H SIE, and shib of Wis PANIA 1s Jas iad yano of 
ny other in this fleld and has revolutionized our 
8 about atomic processes m the ionosphere. 
Prof. Massey is also the joint author of two impor- 
ant books on the subject of “Atomic Collisions” and 
bf ''Eleotronio Impact Phenomena". 


FUNCTIONS OF THE ROYAL SOCIETY 


A Royal Medal was awarded ten years ago to Bir 
dward Salisbury for his contributions to botanical 
Bcience. To-day if there were an appropriate medal 
o ought to give it to him for his contributions in 
i ide field, as Biological Secretary of the Royal 
Rociety. His term of ten years ends at this meeting. 
We shall all misa the wise counsel he has given the 
Society, and I count myself extremely fortunate to 
have held office with a colleague who has endeared 
himself to Officers and Fellows alike by his kindly 
mderstanding of our needs. 

We rely on our Secretaries for much more than the 
supervision of meetings and publications, for they 
are constantly surveying our activities and must see 
o it that they are adapted to changing needs. Sir 
Edward's initiative has widened the of our 
eotings, he has maintained and extend our role 
Ea "relation to the Oommonvwealth, and in the field of 
P blications his care in the administration of the 
arlinmmentery Grant-in-Aid has been largely respons- 
bse for the improved position enjoyed not only by 
pelves but also by many other societies as well. 
On behalf of the Society, therefore, I thank Bir 
brard Salisbury for the valuable service he has 
dared to science during his tenure of office as 
Cgical Secretary. 


he past year has seen a development in scientific 
ity which may have great consequences for all 
end I shall deal with it now because we are 
aso in having evidence of it at this meeting. I 
p the striking change which has come about in 
d of international scientific effort. We have 
pc at Geneva a conference on the use of 
souls at which the from every 
d exchange information in the atmo- 

gnuine scientific co-operation. The geo- 
onomers, meteorologists and geo- 
g nation have already taken the 
, gmbined operations for the 
a and our own 
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President of the U.S.S.R. Academy of Sciences and 
hie colleagues during the past fortnight and by their 
presence at our Anniversary Meeting to-day. 

We ought to think of our future rather than our 
past, but this is an occagion when we cannot be 
blamed for recallmg our long history. When Peter 
the Great was in London at the end of the seventeenth 
century, he may well have attended some of the 
Society’s meetings, but unfortunately: the names of 
our visitors then were not recorded. In 1714, how- 
ever, his fellow-countryman, Prince Alexander de 
Menzikoff, was admitted a Fellow of the Bociety, and 
the notice of his election waa signed by our president, 
Sir Isaac Newton. 

When we turn to the record of seientiflo achieve- 
ments in the past year it is more difficult to select 


who is driven in a modern car along an open road 


will expect the milestones to recur every minute and 
will feel that something has gone wrong if they do 
not. In the past year nothing has gone wrong with 
the progress of scientific research, in fact the pace is 
faster than ever; but we are already so used to it 
that we have come to thmk more of the danger 
signals than of the milestones. It is, of course, 
unfortunate that knowledge can be dangerous, and it 
would certainly be a disaster if this became an 
excuse for preferring ignorance; but the danger 
signals have already attracted world-wide notice and 
the Society will not need to be reminded of them. 

The milestones may have attracted less notice than 
they deserve: each of us can think of'importent 
advances in the field he knows best; but there are 
two which deserve mention now because our own 
Fellows have made them and because they are signs 
of what is likely to be & new phase in our under- 
standing of Nature. I refer to the recent elucidation 
of the structure of two highly complex molecules, 
those of insulin and of vitamin B. th these sub- 
stances are formed in living cella and play an impor- 
s in the vertebrate economy, insulin in sugar 
lign and B, in the formation of the blood 
colls. Their existence has been known for many 
years, the use of the naturally occurring products 
has already saved & great many lives, and there is 
no immediate prospect of replacing the natural 
product with one made synthetically. But both are 
i se ey ee ee 

ted formidable problems to the 

pe ath pea lution of these problems cannot 

d uw ale Ge dees of biochemical 
eventa. 

The insulin molecule has a weight of more than 
5,000, Tipo pepe ee ee 
linked by sulphur groupe: it has taken Dr. F. Sanger 
andl lis collabdraters more than tan years io ep the 
entire structure. The molecule of B4, has one atom 
of cobalt and sixty-three of carbon. Dr. Dorothy 
Hodgkin's X-ray analysis of the crystals has been & 
remarkable demonstration of the value of thia method 
for mapping such complex molecules: another 
example of the same thing has been the research on 
hæmoglobin which Dr. M. Perutz has carried out at 
the Cavendish Laboratory under the inspiration of Sir 
Lawrence Bragg, and on the other hand, we have 
Sir Alexander Todd's studies of the By group and of 
the nuoleo-proteins, as well as Sanger’s of insulin, to 
show that the organic chemist has not yet lost the 
power to work out his own salvation by classical 
methods. 
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The structural formule of these molecules seam 
terribly elaborate to those of us who are not within 
the pale. We can applaud such triumphs of 
chemistry ; but they force us to realize how much the 
living cell must on the interplay of very large 
molecules in which the detailed arrangement of the 
atoms is of truly vital importance. We may wonder 
how many such elaborate structures will have to be 
mapped before we can see the way to general prin- 
ciples ; though we are glad to have passed the stage 
when all thai was known of the bi i of 
protoplasm was contained in the two words 'angbol- 
iam’ and ‘oataboliam’. 

At all events, since the difficulties now are largely 
technical, it 18 a comfort to know that the attack on 
one technically arduous problem has always made it 
far easier to deal with others of the same order. The 
successful mapping of large molecules has needed 
courage and persistence as well as imagination ; but 
the way to further maps will be made plainer. It is a 
comfort, too, to'know that we can ently 
the unexpected, the advance which may give 
problems a new turn. Yet in spite of that, the bio- 
logist has little hope of escaping the immense variety 
of his material. when the molecular structures 
are mapped there will be the organisms to deal with, 
the vast range of plant and animal form and in the 
end the differences between one man and another. 

Biology, however, is not the only fleld where there 
&re large territories to be lored in detail before we 
reach the noxt eminence. fact the present course 
of progress in natural science, rapid though it is, does 
not suggest that scientific research is likely to change 
ite present specialized character. The regions to be 
DM re : greater and greater, and most of them 
can only ealt with by the particular group of 
experte who know their way into the area. 

This brings me back again to an‘ te theme 
for our annual meeting, namely, the part which the 
Royal Society should play to fulfil its task of im- 
proving natural knowledge. 

At the end of his term of office, it is to be 
that your President will have ceased to marvel at his 
presumption in accepting so exalted a position and will 
have had time to consider ita ilities. He will 
not have had much time, for the work of the Society 

apace; but in spite of that the duties of the 
ident are certainly ess arduous than most people 
might suppose. He is supported at 


Fellows will not need to be told of tho many fields 
sortable a Ta e 
t di 


Our 
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special fleld or one which will take the shorter paper 
and publish them with the least delay. I am nc 

ing that our own meetings and journals coul 
be abolished without great loss, but rather that w 
should continues our policy of ing some meeting 
where the specialist is enco to state his caa 
before an audience of fellow scientists who are not a 
fellow specialists. That is certainly an important tash 

In electing new Fellows, however, we perform : 
task which becomes more and more important a 
naturel science expands and subdivides. It 1s easentia 
to ita progress here that there should be a oounoil o 
scientists of acknowl ion able to form a 
impartial judgment on the claims of every field. an 
on the merits of those who work in them. Scientifi 
issues are now of great concern to those who fram 
tho laws and policy of the State, and there must b: 
some in ent body to advise on them. 

Stateamen and lawgivers are not likely to nee 
advice on the latest developments of scientifk 
thought ; if they were, they might get better advic 
from the younger tion who have been trained iz 
modern ideas and techniques and are used to thi 

t scale of laboratory work. What is needed 
owever, is not an academy to pronounce on thi 
controversial pointe of geientiflo theory but one with 
a reasonable knowledge of the direction in whict 
research is leading. 

We aa a Society have never aspired to an organizec 
control of scientific research : even in times of grave 
national emergency, we have preserved our status as 8 
private body wiling to co-operate with the Stat 
but unwilling to forfeit our independence. It is, oi 
course, true that the Fellows of the Society have 
always played a large part in directing research intc 
fruitful channels ; but they have done so as heads ol 
laboratories, teachers and leaders of research teama. 
It is true also that we control funds entrusted to us 
by past benefactors and that many of these funds 
must be used for the furtherance of partioula 
branches of science. The value of the funds we hol 














scientifio publications and international aotiviti, 
These sums, however, are small pared with 
total which must be spent ann by any oou 
dependent on i , and with the poli 
system of Great Britain it seems far better for 


will it be for us to maintain our status as a 
pendent body of scientists whose chief obliga 
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3quently proposed from the chair, to be given to 
8 &ubhors of such papers as are read at their accus- 
med meetings, or to the persons through whose 
nds they have reoerved them, are to be considered 
no other light than as a matter of civility, in return 
r the respect shown to the Society by those 
»mmunioationg". 
This stern insistence on our impartiality has not 
'evented us from issuing reporte from time to time 
hen the occasion seemed to demand them. There 
‘e, for example, the reporta of the Food Committee 
iring the First World War. But it has never been 
ggested that the Society assumed any other 
sponsibility than that of choosing the committee of 
(perts to draw up the report. 
That, however, is the kind of obligation which the 
oyal Society should be specially fitted to discharge. 
is right that the State should obtain the best 
ientifle advice on practical issues, and it must know 
here to turn for the best panel of advisers. There 
*e, of course, numerous societies to deal with parti- 
ilar fields, and some of these would be just as 
»mpetent to nominate experte from their member- 
üp. But the fragmentation of scienoe has left dis- 
ited borderlines as well as unclaimed territory, and 
our Fellows have been properly chosen we should 
3 able to justify the claim to represent all branches 
' Bolenoce at the highest available level. Although we 
> not pronounce officially on matters of scientific 
wntroversy, we can say who are the leaders in any 
ald and we know what sort of people they are. 
If this were our only, or our principal, fanction it 
ight seem to reduce our status to that of a scientific 
nployment agency ; but the applications of science 
*e now of such consequence that the State must be 
reed to spend more and more of its mcome on 
ence and technology. With scientists in short sup- 
y it must expand research, teaching and develop- 
ent. It must be careful not to harness too many 
stive investigators to deaks in Whitehall or to the 
ymmuittee rooms of universities, yet 168 administra- 
on must show an understanding of scientiflo needs. 
7e cannot blame government departments and 
inisters for mismanaging scientific affairs if we are 
awilling to assume our responsibility for aiding them. 
How far then dob our constitution and our present 
ractioe fit us for such reeponsibilities? This year 
arks the death two hundred years ago of a great 
litical scientist, the Baron de Montesquieu, & 
allow of the Royal Society who was renowned in 
rery country for his analysis of the prinaipleg of 
yvernment. Montesquieu came to us from France 
id was impressed by the precautions against auto- 
‘acy inherent in tho British constitution. It is true 
Se eee 
»veloped in Britain was lmked with the 
cgo aas a d ded a a riui He 
: "In a nation so distempered by the climate as to 
in a disrelish of everything, even of life, it is plain 
wt the government most suitable to the inhabitants 
that in which they cannot lay their uneasiness to a 
ngle person's charge". But his analysis of our laws 
e him conclude that we were, or at all events had 
‘opportunity to be, the freest country in the world 
that ib is in our nature to defend our liberties 
autocratic control. 
do not think our procedure for the election of new 
ows could be made more representative than it is 
It may not be strictly democratic, for the eleo- 
must be made by the existing Fellows, but we 
from every fleld of natural science and our ages 
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within roasonablo limits. At present our youngest 

is thirty-one, and Council this morning 
irure dcp etes te op E E E 
tulations of the Society to our colleague, Mr. 
HON. Ridley, whose hundredth birthday falls on 
December 10. We have to be constantly on the watch 
to avoid neglecting the olaime of scientists whose work 
cuts across the standard classification. But the 


is elastic: I have seen it at work over à 
fairly long ng period and I have always been unpressed 
by the ividual capacity for honest judgment 


which to the formation of a collective opinion on 
o merit. It is certainly a ibility which 
S ds dob is Dh and dC ie eer nae ould 
occupy much of our time in the early months of the 
year. Whatever else we should be doing, this is time 
well spent. 

But nowadays the Society has many other things 
to do, and I am not sure that we have evolved the 
system of self-government which enables us to give 
adequate consideration to all of them. Election to 
our Council must be governed by the need to keep 
a balanced representation of different branches of 
science. Council would soon become ineffective if 
ita numbers were ed to keep pace with every 
new development; but with a body of only sixteen 
members, apart from the Offloars, to represent our 
560 Fellowa, it is naturally difficult for more than a 
small proportion of the Society to gain any insight into 
the way in which its business is conducted. For those 
who are chosen to serve on the Oouncil the volume 
of business to be decided must often seem far too 
great for meetings which can rarely last much longer 
than 14 hours and occur only twelve times a year. 
Naturally a great deal of the work fals on the 
Secretaries, who must be prepared with advice on 
many of the matters which do not involve major 
issues; but even though the Oouncil is willing to 
acoept this advice without lengthy discussion, there 
are certain important decisions to be made at each 
meeting, and 1t is very difficult to find the additional 
time needed for the discussion of more general 
problems. With the present growth of scientific 
effort, problems of general policy are bound to be in 
our minds, and I know that the President must often. 
have seemed unduly repreasive when there is & long 
agenda and the Council meeting must be ended in 
time for the i meeting of the Society. 

I have no solution to offer which would not mvolve 
more time spent in committee rooms and less in our 
laboratories. That may be a burden which we must 
accept. But I would urge the Society that it should 
act only as an adviser, and should not be willmg to 
accept the kind of detailed administrative work which 
Our difficulties 
arise from the fact that our responmbilities have 
grown. We must be constantly on guard to see that 
we have the leisure to survey them. 

My successor with his new Offoers and Council 
will have troublesome decisions to face; but we need 
not fear that the Somety will ever be in danger of 
becoming lees representative of science as a whole or 
leas important in the affairs of the country. Your 
President becomes increasingly aware of ite import- 
ance as he learns the duties of his office. Some of 
them are onerous; but ıt would be absurd to suggest 
that he has & thankless task in ing our great 
and ancient Society. Bo in corfclusion all I need 
add is the earnest hope that my successor will find 
his position as enjoyable as I have found it during 
these past five years. 
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RESPONSES OF A FERN APEX TO DIRECT CHEMICAL TREATMENTS 


By Pror C. W. WARDLAW 
Department of Cryptogamic Botany, Untversity of Manchester 


quis organization and morphogenetic activity of 
a fern apex, that of Dryopteris austriaca (D. 


various organic substances. This work was under- 
taken, partly in an attempt to explore the concept 
of the apical meristem as a complex reaction system}, 
and partly because the technique of organ-culture, 
though it has been & means of obtaining in i 
and important information on growth, 
yielded little new information on the primary 
morphogenetio activity of the apical meristem. Thus, 
in aseptic culture media of highly diversified com- 
position, the growth of excised fern apices may be 
i or inhibited; but no funde- 
mental change in their primary morphogenetic 
activity has been 4,8 


embryos and meristems). 

The first stage was evidently to ascertain if -the 
fern apex does, in fact, react in novel ways to direct 
wonlioati of different physiologically b- 








E 
aii 
E eA C d YS Cs 


2. Fa SL pr Pag pe good ofan apet ed coe mitti 


» of the 

apical oal region (£c) and the precociots formation of scales (sc) 
over the maristem. (x c. 180 
(Photos in Figs. 2, 3, 


by Erne Askby) 
days with solutions of substances such as 8-indole 
acetonitrile, dinitrophenol, maleic hydrazide, yeas 
extract, glutamine, etc., retained in small pads c 
absorbent cotton wool, and examined at frequen 
intervals under a binocular microscope, with sul 
sequent microscopic study of fixed and sectione 
materials. Same work along the same general line 
both on apices and embryos, has already bea 
reported by other investigators’, and there is als 
a considerable literature on the io effeot 
induced by spraying physiologically active substance 
on older regions of the plant. Among the advantage 
of my procedure are that the very earliest visibl 
evidence of any unusual muorthéeenede developmet 
can readily be observed and t reactions of 
transitory nature are not overlooked. (The gener: 
term ‘apex’ here denotes the distal region of th 
i meristem an 


cells occupying 
the youngest leaf primordia arising within th 
meristem. 


Thus far, it has only been possible to test a limite 
number of substances; but in most cases some rt 
ee ee 
of morphogenstic interest have been o Thea 
include: an inoreese in the rate of growth in tF 
subapical region; an arrest or slowing down 
growth in the apical meristem; the formation 
flattened and of sunken, cup-shaped apices; 1 
formation of double, treble and quadruple | 
Beton ie or bao peor ena Magh lad Ein 
of: centrico (or ial) leaves ; the occasional | 
preegion of primordia ; the reversal of the phyllot 
Spiral; the induction of buds an meristems wit 
uninjured apical cell ; the promotion of réot fc 
tion and growth; the formation of scales a 
apices of young leaf primordia and leaf sites, ar 
precocious formation of scales (which are not 7 
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ng. 3. tudinal median section of an apex treated with 
reast extract. The region of the apical cal has Jost 1ta distinctive 
sharacter : 1t M becoming has given rise to 


scale (sc). tke e. 180) 


. the normal apical meristem but only on the 
darging subapical region) over the whole of the 
ical meristem, including the apical cell; and the 
ecocious parenchymatization of the meristem, 
cluding the apical oell. 

Although some treatments have resulted in exten- 
ve morphological changes, nevertheless it has 
xcome evident that certain aspects of apical 
ation and activity are not readily modifled. 
hen apices were treated with yeast extract, or with 
diamine hydrochloride, the meristem became scaly 
l over and parenchymatous (Fig. 1), the apical cell 
so became much divided (Fig. 2) and sometimes 
we rise to a spine-like scale (Fig. 3). Buds, which 
yver occur on the normal intact apical meristem, 
ere sometimes formed on these apices. Neverthe- 
aa, these and other apices, in which extensive 
Oodifications were being induced, continued to give 
ae to leaf primordia in normal positions for some 
me. In some, usually vigorously growing, apices, 
iere was sometimes a return to the normal organo- 
mio activity whén the treatment had been dis- 
wntinued for some time. 

The evidence thus far obtained indicates that the 
rocedure adopted may well yield information on the 
‘ganization and reactivity of the apical region that 
ay not be fortheoming from organ- and tissue- 
ilture investigations. An example may be cited. 
Then autoclaved extract was an i ient of 
id culture media in which excised (or explant) fern 
pices were being grown, the overall growth of the 
rplant was greatly increased ; but its morphological 
evelopment was quite normal’. But when the same 
onoentration of yeast extract (unautoclaved), or a 
lation of thiamme hydrochloride, was applied 
irectly to the apex, the somewhat novel results 
idicated above were obtained (Figs. 1-8). It need 
le ee hb ee ee 
3 explore adequately this i 

In earlier work, Ge arenoN Thc rs lS 
aristio morphological and histological ae eae 


ee dete 
lente? pmenta have now been 


bteined by direct chemical treatment of the 
vex. If, for example, the shoot apical cell is punc- 
red, or if it remains intact and active but is isolated 
m a young leaf primordium (P,) or from a 
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primordium site (Z,) by a deep and wide tangential 
Incision, buds are usually induced in these and other 
positions", In different chemical treatmenta (yeast 
extract, dinitrophenol, maleic hydrazide), in which 
the normal activity of the apical cell group was 
arrested or radically modified, buds were formed in 
P,, I, and other positions (Fig. 4). On the evidence 
of the surgical experiments, the mhibition of buds in 
or near the apical meristem in the normal Dryopteris 
ar Ma ee 
pee peels SA DON on eee ae 

an in, proceeding from the apical ce 
group, on @ young primordium or primordium site’, 
The present experiments support this view: buds 
were not only formed around an isolated, intact 
apical meristem during oontinuous application of & 
range of phyaiologi concentrations of 8-indole- 
acetonitrile and 8-indoleacetic acid, but also they grew 
vigorously and had a strong vascular development. 
Where the apex had been damaged, the vascular 
a ee ee 

parent ahoot, Fig. 5. 

In the normal development of Dryopteris, a steady 
relationship is maintained between the apical meri- 
stem and the subapical region, the embryonic cells 
near the base of the conical meristem’ being success- 
ively differentiated into the tissuea of the subapical 
and maturing regions. Indeed, except for a gradual 
ontogenetig increase in size, the apex remains 
relatively unchanged in configuration and morpho- 
genetic activity over many years. This steady 
relationship of the apical meristem and the subapical 
region, and the perennially embryonic condition of 
the former, have been more or leas considerably 
modified by some of the direct chemical treatments 
a eee The effecta observed can 

referred, directly or indirectly : (1) to an increase 
in the relative rate of growth in the subapical region ; 
(2) to an arrest of growth, or a greater relative 


ars x 


double i 
tho second new oemtirie and no 
been formed In the normal J, posltlon; the apical meristem is 
aT aol cae (ec) and small scales can now be seen close to the 


roe 





decrease in the rate of growth, in the apical meri- 
stem ; (3) to a precocious parenchymatization of the 
' meristem. In some instances processes (1) and (3) 
may both be involved. Where a rapid relative growth 


of the subapical ion has been stimulated, as in 
treatments with indoleacetic acid and indoleaceto- 
nitrile, a depressed or cup-shaped distal region 
resulte, this being the normal conformation of the 
apex in some other large fern species. In (1) and (2) 
chore, the young leaf primordia, which occupy 
positions in the transition rone between the alow- 
growing apical meristem and the more rapidly 
growing subapical region, may, in different instances, 
either participate in the enhanced 


ment of dpi I 
tangenti extended primordia, double, treble and 
quadruple primordia, and two contiguous primordia 
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Royal Society : Officers and Members of Council 


AT the anniversary meeting of the Royal Society 
on November 30, the following officers and members 
of Council were elected: President: Sir Oyril 
Hinshelwood, Dr. Lee's profeasor of chemistry in the 
University of Oxford; Biological Secretary : Prof. 
G. L. Brown, Jodrell professor of physiology at 
University Qollege in the University of London; 
Physical Seoreiary : Bir David Brunt; Foreign 
Secretary : Dr. H. G. Thornton, head of the Depart- 
ment of Soil Microbiology at Rothamsted Experi- 
mental Station; Treasurer: Sir Thomas Merton. 
Other Members of Council : Prof. T. A. Bennet-Olark, 
professor of botany In the University of London, 
King’s College; Dr. B. Bleaney, demonstrator and 
lecturer in physics, University of Oxford; Prof. 
F. W. R. Brambell, Lloyd Roberta profeesor of 
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occupying a single leaf site, have been observe 
These observations support my view on the causatic 
of the sha symmetry and orientation of le 
primordia, on direct observation and surgio 
experimenta. According to this view, the characte 
istic phenomena of leaf formation and developmer 
are referable: (a) to the i ion of growth centn 
near the base of the conical apical meristem, ar 
(b) to the distribution of growth in that region, bot 
of these being functions of the organization of th 
apex as a whole. 

In these experiments some of the substances ma 
have entered the superficial cells of the apical mer 
stem directly, they may have entered by way of tł 
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fuller investigation. Some preliminary investigatior 
have, in fact, beem carried out. For the present, 
may be noted that many different substances ca 
enter the tissues of the apical meristem or the sul 
jacent region and induce in ita norms 
functioning. Accordingly, an mtensifloation an 
diversification of work along the linee adopted in th: 
preliminary exploration may well yield subetanti: 
information on the reactivity of cells in differer 
regions of the apex and on the proceases involved i 
the differentiation of embryonic cells. Con 

investigations the view that this is the km 
of information 18 now most needed if we az 
to make progress in elucidating the problems < 


. morphogenesis. 


A faller account of these observations will be give 
elsewhere. 
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zoology m the University of Wales at the Universit 
Oollege of North Wales; Dr. Mary L. Cartwrigh 
mistrees of Girton College and University lecturer i 
mathematios in the University of Oambridge; 8: 
Alan Drury, member of staff of the Agricultun 
Research Council; Prof. J. H. Geddum, fessor « 
pharmaool: in the University of Edinburgh 
Bir Claude Gibb, chairman and managing director « 
C. A. Parsons and Co., Ltd. ; Prof. L. Howarth, profe 
sor of applied mathematics in the Uni I 
Bristol; Prof. W. B. R. Ki 
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wniversity of Cambridge; Sir Rudolph Peters, 
wofessor emeritus of biochemistry in the University 
€ Oxford; Prof. J. M. Robertson, Gardiner professor 
€ chemistry in the University of Glasgow; Dr. 
deputy director, Atomic Energy 
kegearch Establishment; Prof. M. Stacey, profeasor 
£ chemistry, in charge of organic and biological 
lhemistry, in the University of Birmingham. 


Ir Cyril Hinshelwood, F.R.S., President of the 
Royal Soclety 
Teri election of Sir Oyril Hinshelwood as president 
f the Royal Society will be acclaimed not only by 
ds scientific colleagues, but also by the host of his 
ast students, now in the chemical industry 
nd elsewhere. As agfellow and tutor of Trinity 
Jollege, and afterwards Dr. Lee's fessor of 
bhemistry at Oxford, his influence inspiration 
save been profound. The dominant theme of his 
esearch has been the elucidation of chemical pro- 
esses by kinetio methods, and much of it is charac- 
erized by & dedign which enabled him to obtain 
wmswers to questions of great comp using 
elatively simple experimental technique. e first 
lerifled the processes of molecular activation in 
romogensous gas reactions, and made vital con- 
ributions to our understanding of thermal cham 
‘eactions. Similar considerations were then applied to 
eactions in the liquid phase. More recently, be bas 
ised the same systematic analytical approach in 
sxplormg the probleme of bacterial growth, a method 
st firsb received with some scepticism by more pro- 
‘eesional biologists, but which has now led to resulta 
X fandamental value in connexion with processes of 
sacterial adaptation. His several authoritative books 
m these subjects are recognized by their eloquent 
larity, and reveal his vividly philosophical approach 
owards the underlying unity and pattern of natural 
3henomena. 
Sir Oyril's previous distinctions molude the Davy 
ind Royal Medals of the Royal Boorety, of which he 
ras been foreign secretary for five years past, and 
ee os ee Mu. of which he is & 
pone KU E O ME 
Gael by oreign meientiflo academies. He has 
eld gpa ira up enh bodies, was 
'soently chairman of the Fuel Research Board, and 
RD M eee ay OU eee 
Policy. To all these scientific qualities, Sir Cyril also 
Bde ee ee ee 
nuch achievement as a connoisseur of art and as 


ier n odi end a donvemanto wit e AU. 


nodern literature in many tongues. his 
»ursurb of natural knowledge and through his dis- 
inotive ' snob a eee Red do 
iphold the high traditions of his new office. 


senetlcs at Glasgow: Prof. G. Pontecorvo, F.R.S, 


Taa establishment of a chair and the appointment 
o0f Dr. G. Pontecorvo as ita first occupant complete 
ihe administrative arrangements for genetios at the 
University of Glasgow. A lectureship established in 
1945, to which Dr. ee ee 
leveloped into a Department of readership status 

with increasing teaching commitments and with an 
wtive research school arpe by the three 
Research Oounoile, the N and the Rookefeller 
Toundations and industry. The readership is now 
"aised to the status of chair. 

After graduating at Pisa—his birthplace—im 1928, 
2r. Pontecorvo was engaged for about nine years mn 
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Florence in research on the applications of genetics 
to animal . In 1988 he had to leave Italy as 
& consequence of political conditions, and found 
hospitality at the Institute of Animal: Genetica, 
University of ; then directed by Prof. 
F. A. E. Crew. There the opportunity of work- 
ing on the genetic effecta of radiations under the 
inspired leadership of Dr. H. J. Muller shifted his 
interests from applied to fundamental genetics. Since 
then Dr. Pontecorvo has held successive research and 
staff positions in Glasgow, Edinburgh, and finally in 
Glasgow again. His contributions to genetics are in 
several directions. He was one of the early investi- 
gators of the lethal effects of radiations in the first 
generation of irradiated individuals. With Muller he 
designed an ingenious method to investigate genetic 
differences between the hybrids between which 
are sterile. With Prof. E. Hindle, he investigated the 
cytology of the human louse and the genetic mech- 
aniams underlying its sex-ratios. In 1943 the demand 
for penisilin led him to work on the genetics of 
Penicilsum. This marked the begmning of his 
interest in the genetics of fungi, both per se and as a 
powerful tool in investigating the ultra-microscopic 
organization of the gene. These two lmee of interest 
have been pursued side by side for the past ten years 
by the research team led by Dr. Pontecorvo and 
including, among others, Dr. J. A. Roper. The work 
on the genetics of fungi has led to the discovery of 
alternatives to sexual reproduction m fungi in which 
this does not occur. The work on the gene has led 
to the view that ib is a com structure with 


Colonial Section of the Road Research Laboratory : 
Dr. R. S. Millard 


Dr. R. 8. Mirranp has been appointed head 
of the newly formed Colonial Section of the Road 
Reeearch Laboratory with the rank of ty ahief 
scientific officer. Dr. Millard was edu at Queen 
Elizabeth Grammar School, Ashbourne, and at 
University College, London, where he obtained first- 
class honours in civil engineering in 1941. After 
experience with a civil contractor, he 
jomed the Bituminous Materials Section of the Road 
Research Laboratory, Harmondsworth, in 1044. In 
1949 he was ye DIOC offloer-in-charge of the newly 
formed Boo Branch of the Laboratory. In March 
1951 he returned to Harmondsworth as head of the 
Bituminous. Materials Section, and he has served in 
this capacity up to the present time. The tasks of the 
Colonial Section will be to apply the basio knowledge 
already available at the Road Research Laboratory 
to problems of road design and construction in the 
Colonies, and to extend this knowledge by research. 
The Section is being established at the Road Research 
Laboratory, Harmondsworth, where most of the 
laboratory work will be done. Field-work and full- 
scale road i tg in oollaboration with the 
Oolonies themselves will form an important part of 
the work of the Section. ` 


Textile Institute : Supplemental Royal Charter 


Tum authority of H.M. the Queen has been given 
for the e etacion ard Textile Institute of a supple- 
mental royal the powers granted 
to it by the aena ET or lone: The supplemental 
charter authorizes fellows and associates of the 
Institute to and describe themselves as 
chartered textile technologists, and new by-laws 
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provide that the Institute may elect ‘companions’, an 
honour conferred on members who, while not being 
chartered textile technologiste, have yet advanced 
the general interests of the textile industry. The 
Institute is also now authorized to grant the status 
of licentiate to members who have attained the age 
of twenty-three and have obtained such certificate or 
diploma as the Institute may consider to provide 
sufficient evidence of education m textile subjecta. 


Commonwealth Fund Grants for Medical Education 
In the United States 


Toe Commonwealth Fund, New York, has given 
7,150,000 dollars to ten university medical schools in 
the United States, to be used as the recipiente deem 
wise, for strengthening their medical education pro- 
grammes during the next few years. These special 
grants, which have been drawn from capital, are in 
addition to the Fund’s annual contributions from ite 
income, totalling 2 million dolars during the past 
ten years, to iflo medical education projecte, 
community health services and other traditional 
interests normally supported from current income. 
The medical schools Iving the new grants are: 
Chicago, 500,000 dollars ; Columbia (Physicians and 
Surgeons), 750,000 dollars ; Cornell, 750,000 dollars ; 
Emory, 600,000 dollars ; Harvard, 1,000,000 dollars ; 
New York University, 750,000 dollars; Southern 
Oalifornia, 300,000 dollars ; Tulane, 750,000 dollars ; 
Weetern Reserve, 1,000,000 dollars; and Yale, 
750,000 dollars. The Commonwealth Fund was 
established in 1918 by Mrs. Stephen V. Harkness 
with the motto, ‘To do something for the welfare of 
mankind”. During recent years ita primary interests 
have been in the field of health, particularly in 
medical education, medical research and community 
health. 


Vannevar Bush Fellowships In Earth Sclences 


Tua Department of Geology and Geophysics of 
the Massachusetts Institute of Technology and the 
Geophysical Laboratory of the Carnegie Institution 
of Washi n are co-operating in the award of 
pre-dosto fellowships in theoretical and experi- 
mental geology. The award will be known as the 
Vannevar Bush Fellowships in Earth Sciences, in 
honour of Dr. Vannevar Bush, who has given 
long service as professor and, later, dean and 
vice-president of the Massachusetts Institute of 
Technology and more recently aa president of the 
Carnegie Institution of Washington. In general, 
recipients will spend at least three or four terms in 
the Carnegie Institution doing laboratory work and 
one or two terma in the Massachusetts Institute 
analysing and writing up their resulta. Throughout 
their work they will be registered full-time candidates 
for a Ph.D. of the Massachusetts Institute and will 
be under the supervision of a senior member of the 

b of Geology and Geophysics there. Tho 
value of the fellowships will be 200-225 dollars & 
month. Further information can be obtained from 
the i ent of Geology and Geo- 
physice, 24-802 M.I.T., Cambridge 39, Mass. 


Instrumentation and Accessories for Radioactive 
Isotopes 
Tas Scientific Instrument Manufacturers Associs- 
tion, in collaboration’ with the United Kingdom 
Atomic Energy Authority, has publiahed a most 
useful brochure, ‘Radio Isotope Instrumentation and 
Accessoriea’’ (pp. 124; from the Assoniation, London ; 


NATURE 


December 10, 1955 vo. 176 


1955), which will be of great assistance to the potenti 
user of radioactive isotopes in selecting electroni 
a ur S tepuit Die ial needs. Compiled b 
Dr. D. Taylor and Mr. G. Peacock, the brochur 
contains an introductory section in which funda 
mental date with regard to radioactive measurement 
and instrumentation are discussed and show: 
graphically or in tabular form, followed by a gerie 
of manufacturers’ illustrated announcements ani 
P gue of nucleonio and electronic equipment 

tails are given of the various detector element 
and associated apparatus used for radioactive asa; 
and radiation monitoring, and of the availability o 
special equipment for research in nuclear physice an: 
radiochemistry. Inquiries ing the equipmen 
directly to the manu 
ial inquiries may b 
sent in the first place to the Head of the Electronio 
Division, Atomio Energy Research Establishment 
Harwell. Information and advice concerning th 
availability and uses of the isotopes themselves ar 
not given in the brochure, but can be obtained fron 
the Isotope Information Office at Harwell. 


Scottish Field Studles Association 


Tua Scottish Field Studies Association has nov 
been in existence for mx years, and during that time 
and in face of great difficulties, has done much t 
extend interest in natural hi in Scotland 
Perhaps leas well known than the fleld centres i 
England and Wales, the Scottish Centre at Garth ha, 
continued to develop m spite of the fact that um 
has to be made of a working youth hostel for accom 
modation and that a warden could only be inte 
on & part-time and often voluntary basia. Benida 
five open courses, seven schools or colleges made um 
of the centre, giving a total of 1,450 student-day: 
spent at Garth in 1954, an increase of 150 over 1058 
The Association now feels that the te 
Garth is unsuitable, and one of ita most activi 
members, O. I. O. Murdoch, makes a powerful cag 
for the setting up of a permanent centre in uppe 
Speyside between the three great hill masses of thi 
Monadhliaths, the Grampians and the Cairngorms 
other members of the Association are keen ori 
developing a centre in North Argyl. All who an 
interested m the setting up of a permanent fielc 
centre in Scotland or wish to develop fleld studie 
are invited to get in touch with the secretary of thi 
Association, B. W. Gibbons, Department of Botany 
The University, Glasgow, W.2. 


Schools Service of the Natlonal Museum of Wale: 


Tus Schools Service of the National Museum o! 
Wales covers the whole of Wales and Monmouthshir 
and is thus national in scope. It began in 1949, anc 
itis appropriate that an attractive illustrated brochure 
about 1b should now be published under the title o: 
“The First Five Years" (pp. 12; from the Museum 
Cardiff; 1955; 60d). The position to-day is thai 
there are five officers, and every term more than twc 
thousand  exhibite are distributed between the 
secondary schools of the area served. The number ol 
eligible schools is 865, of which more than half take 
part in the Service. The personnel and administra. 
tion have been added to the already crowded Depart. 
menta of the Museum, though during the period unde: 
review ib has been found possible to construct & 
special room for the craftamen and also provide a 
new garage for the two vans. Recently some base. 
ment accommodation was adapted to form a store 
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vith its own entrance and assembly point. The 
ervice is intra-mural as well as extra-mural, and 
1umbers of school classes are received in the Bch 
vervice Reception Room. Naturally, this part of the 
Jervioe is of greatest use to the Cardiff schools. The 
im of the Service is ''to teach, to interest, and to 
napire through objects”. Ib is pleasing to note that 
his aim has been faithfully followed throughout the 
dve years, for it is the fundamental aim of all museum 
vork. Although the Service was designed to help the 
hoali dh E eiea intarestivg Po recall Chaat hae Doer 
af reci service to the Museum, and many objects 
«f value have been offered by discerning children. 


self-Inhibitlon In Germ!nating Rust Uredospores 


Tr has been observed that germinating 

of rust fungi produce*a volatile substance w. ich, 
ander certain conditions, inhibits the elongation of 
che germ tube. This has now been 
mvestigated in greater detail by F. R. Forsyth 
Canadian J. Bot., 33, 5, 808; 1955). He reports 
hat the self-mhibition of germination of uredospores 
X Puooinia graminis Pers. var. tritici Erikes. and 
Henn. has been consistently demonstrated in War- 
ourg flasks. Four ways of overcoming the effect of 
ihe inhibitory substance have been discovered: the 
ise of a sufficiently large volume of water in relation 
© weight of spores; the placing of a silver nitrate 
olution in the centre well; and the introduction of 
wetone or ammonia vapour into the flask atmo- 
phere. The vapour of trimethylethylene inhibits 
rermination of the in the same way that 
ihe natural inhibitor does, and the same means can 
æ used for counteracting its effects. The similari 
Xf the absorption spectra of the mhibitor and of 
nethylethylane in acetone solutions indicates that 
wimethylethylene is the natural inhibitor. Cyclo- 
iexene has formative and inhibitory effeots on the 
perm tubes, and these effects can be overcome by 
vapour of acetone, ' 


*hyslological Genetics of the Garden Pea 


In experiments early and late 
varieties of Pisum, D. M. Paton and N. Barber 
‘Austral. J. Biol. Soi., 8, 2, 281; 1955) have found 
hat when genetiodlly early soiona of P. sativum. var. 
Massey are grafted on to genetically late stocks of 
var. Telephone, flowering on a higher node results. 
(n reciprocal grafts, the ecione of the late variety 
lower at an earlier (lower) node. Control grafting, 
shat is, eoions to stocks of the same variety, bas no 
xffect on Massey scions but leads to flowering at a 
ower node in the Telephone scions. Removal of 

ledons as soon as possible after ination 
$-"7 days) has no effect on Massey but leads to 
ee ee The authors consider 
ihat these ta are best explained on the assump- 
don that the genetically later uoces a 
lower inhibitor (or delaying) substance which can 
2ess a graft union and alter the flowering behaviour 
of genetically early scions. 


Meteorological Observations of Solar Radiation 

during an Eclipse 

A rarm by R. Dogniaux on ‘Observations of the 
Solar Radiation during the i of the Bun on 
June 30, 1954” (Pub. No. 18, Sér. B, Institut 
Météorologique de ique, Bruxelles) describes the 
results of determining the rediations of the sun during 
ihe greatest phase (0-774), ab Uccle, of the eclipse of 
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June 30, 1954. Six figures show the resulta under 
various conditions, and from them the reductions in 
brightness during the course of the i were 
calculated. The direct solar radiation was reduced 
Oe der eee E 

radiation to 85 per cent, and the total 
brightness to 25 per cent. With the aid of photo- 
electrico cells, similar observations of the radiations 
to which the human eye is sensible were made, and 
it waa found that these were reduced to 20, 28 and 
12 per cent for the total, diffused and direct radiation 
on a horizontal surface, respectively. One of the 
figures shows the temperature reductions during the 
eclipse under a ventilated shelter on a platform, at 
& distance of 1 cm. under bare ground and also at 
a distance of 1 om. under grass. Although it is 
certain that the effect of the eclipse is shown in the 
changes of temperature, and in particular under the 
bare earth, as revealed by the first greph of this 
figure, it is impossible to decide what percentage of 
this was actually due to the eclipse. The variation 
of cloudiness was such that ite effect was very pro- 
nounced; nevertheless, the results show that the 
propagation of the heat differed for air, bare soil, 
and soil protected by grass. 


Thirtleth International Congress of Amerlcanists : 
Proceedings 
Tua thirtieth International of American- 
ists met ab Cambridge in August 1952, under the 
presidency of Mr. J. Eric B. Thompson, the dis- 


tinguished Maya epigra &nd the 
have now been pubii (pp. 250. London: Royal 
Anthro logical Institute). Americanist Congreases, 


recent explorations at the great Maya site of Palenque 


aeta There 
ya fleld, including 
one on the Maya character by Mr. Thompson. Other 
interesting archmological papers are on the excavation 
of a shell mound, or sam in Brasil, by Prof. L. 
de Oastro Farla, and on transport in Peru, by Dr. 
Paul Koeok. In linguistics there are two papors on 
Alaskan languages by Prof. L. L. Hammerich; in 
ethnology a study of the peyote culb by Dr. Ruth 
Underhill; and on the historical side a note by Dr. 
M. Ballesteros-Gaibrois on a manuscript of Fray 
Martin de Murúa, ‘Historia General del ” in the 
Sener of the Duke of Wellington. Mr. Thor 
eyerdshl has three papers relating to his theories 
of the population of Polynesia by voyagers from 
South America, which aroused some popular interest 
at the time of the Congress, although he had as 
‘rough’ & time in the discussions as ever he had on 
the Kon Tiki raft. A feature of the Was B 
notable loan exhibition of nearly all the ancient 
Mexican manuscripts in Great Britain, to which was 
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e 
added a series of fine unpublished drawings fram the 
North American and Brasilian expeditions of Maxi- 
milian, Prince of Wied. The include a 
comment on these by Dr. J. Roder and a biographical 
note on his ancestor by Karl Victor, Prince of Wied. 
The publicatian of these was consider- 
ably delayed, and the thirty-first Congress was held 
at B&o Paulo before appeared. The thirty- 
second Congress, to be held m Copenhagen, has been 
announced for August 1956. 


Geographical Association : Annual Conference 


Ta annual conference of the Geographical Associa- 
tion will be held in the London School of Economics, 
Houghton Street, London, W.0.2, during January 
3—6, 1956. The presidential address, by Mr. L. 8. 
Buggate, will be on “Aspects of Geography Teaching 
in Bchools’’. _In addition to the usual lectures, 
sectional excursions, eto., a joint meetmg 
SE the oral Gee raphical Society and the Inte 
of British Geograp bers in the former’s 
premises in Kensington Gore, London, 8.W.7, at 
which “Some Medical Aspects of Geogra hy” will be 
discussed. Further information can be obtained from 
the conference organizer, R. C. Honeybone, 
University of London Institute of Education, Malet 
Btreet, London, W.O.3. 

The ing conference of the Association will be 
held at Brighton during April 3-7, 1956, and the 
programme and reservation leaflet for this meeting 
will be issued with the January issue of the Associs- 
tion’s journal; Geography. 

Cloud Physics: Conference In London 

A OONFHAHNON on "Cloud Physics”, arranged jointly 
by the Physical Society and the Royal Meteorological 
Bociety, will be held m the of Meteor- 
ology, ial Oollege of Science and Technology, 
London, B.W.7, during January 4-5. After an intro- 
ductory talk by B. J. Mason (Imperial College) on 
eel ies eA a Ada 

the atmospherio aerosol, with papers by 
O. Junge and H. Weickmann (both of the United 
States) on, respectively, the nuclei of atmospheric 
condensation and the constitution.of non-precipitating 
elouds. For the ming day and a half the 
microphysics of clouds will be Seiad) with papers 
by the following: B. J. Hen Brabam nited 
Btates), F. E. Ludi&m (Im Oollege), J. B. 
Marshall (Canada) and J. T. Ta ai (Cambridge). 
The meeting will be open to non-members. Appli- 
cation forma, to be returned by December 15, peo 
obtained from Miss E. 
1 Lowther Gardens, London, S7W.T7. 


The Queen’s University of Belfast 

Taa following have been appointed to lectureships 
in The Queen's University of Belfast : Dr. R. J. Magee 
(inorganic aerate Dr. M. F. Grundon (organic 
chemistry), J. M. Gilchrist and Dr. W. F. K. Kerr 
(mechanical Mulier J. M. W. MoBride (light 


The University has received 
the following granta: to the Department of Applied 
Mathematics, £2,250 from H.M. Treasury for a rocket 


research 

be associated, and £1,200 in cannexion 
with the International Geophysical Year ; 
i , £500 a year from 
the Medical Research Council for work on branched- 
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chain carbohydrates, and £450 a year from th 
British Empire Cancer Campaign for work on tb 
synthesis of colchicine. 

Announcements 


Sm HAgonp Roxsup Cox will deliver the twentiet 
Parsons Memorial Lecture at the Institution of Civ 
on December 13; he will speak c 

“The Development of the Qas Turbine". 


Ds. E. J. Bounwn, reader in organic chemistry i 
the Univergity of Birmingham, has been appointe 
to the Uni ity of London chair of chemistr 
tenable at the Royal Holloway College in succeasio 
to the late Prof. Gwyn Williams. 


Toa Massachusetts Institute of "Technology he 
appointed Dr. R. R. Doell axi Dr. J. W. Winchest« 
to be assistant professors in the Department í 
Geology and Geophysics. Their subjecta are seii 
mology and geomagnetism, and nuclear geochemistr 
respectively. 
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Tue Meldola Medal, which is the gift of the Societ 
of Maccabwans, is being offered for award early i 
1956 to the chemist who, being a British subject an 
lees than thirty years old on December 81, 195i 
shows the most promise, as indicated by publikhe 
chemical work brought to the notice of the Counc 
of the Royal Institute of Chemistry before Decembe 
31. Oommunieetions should be addressed to th 
President, Royal Institute of Chemistry, 80 Russe 
8 , London, W.O.l, the envelope being marke 

eldola Medal". 


Sın Georga Bursv Memorial awards, which ar 
considered at intervals by administrators representin 
the Royal Institute of Chemistry, the Society c 
Chemical Industry and the Institute of Metals, ar 
made to British scientific research workers, preferenc 
being given to investigations relating to the specie 
interesis of Sir George Beilby, inoluding fuel economy 
chemical engineering and In genera 
the awards are given to younger workers for origins 
investigations over & number of years. For award 
early in 1956, the attention of the admmistrator 
ahould be directed, before December 31, to oui 
Messen iube OTS E pU ES 

cations being addressed to the Oonvener of th 
Administratora, Bir Beilby Memorial Func 
Royal Institute of Chemistry, 80 Russell Square 
London, W.O.1. 


A SUMAR school on the applications of oot eats 
scopy to chemical problems and on mtermo 
Dees dO ad CE ae e 


Conidae during ran 5-25. 10 1956. Am th 
leoturers will be Prof. R. G. W. Norrish, Mr. I 
Bell and Prof. H. C. Longuet-Higginé. Full oppo: 
tunity wil be provided for discussions. Furthe 
information can be obtained from the Becretary c 
the Summer School, Department of Physical Chem 
istry, Free School Lane,. Cambridge. 

THs Manchester and District Section of the Royse 
Instituto of Chemistry is organizing an exhibition c 
laboratory apparatus and deum icd with particula 
reference to Instrumentation, to held in the Mar 
chester College of Technology on January 4 (2-8 p.m 
and January 5 (10 am —8 p.m). Some thirty-fiv 
exhibitors are taking part, and there will be variou 
demonstrations (for example, glese-blowing an 


vapour-phase chromatography). 
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INTERNATIONAL COSMIC RAY CONFERENCE 


MEXICO 


NINOE the War, a series of international confer- 
ences on coamio rays has been organized by the 
lamio Ray Commission of the International Union 
f Pure and Applied Physics. These conferences have 
een arranged at two-yeerly intervals, the first being 
eld in Cracow in 1947, the second in Como in 1949, 
he third in Bombay in 10951, and the fourth in 
lagnérea de Bi in 1058. This last conference 
ras almost exclusively concerned with the funda- 
a2entel particle aspect of coémio ray physica, although 
here was a small parallel meeting on time-variations 
f the cosmic ray intensity. 
In contrast to the Bagnéres de Bigorre meeting 
he topics chosen for the 1955 conference were the 
composition and energy tram of the primary 
adiation, geomagnetic variations of the 
otensity with time and, finally, the problem of the 
rigin of the radiation. 
The conference was held m Guanajuato, a beautiful 
dd Colonial town some 800 miles north of Mexico 
Jity, during September 5-13, and was made possible 
yy generous from the Mexican Government 
md from Unesco. Tho meetings were held at the 
Jniversity of Guanajuato, where facilities were 
dindly provided by the rector, Lic. Antonio Torres 
lomez. The detailed ta for the oon- 
erence were made by Prof. M. S. Vallarta and the 
yresident of the Cosmic Rey Commiseion, Prof. 
?, M. 8. Blackett. In addition to some sixty cosmic- 
ay physicists working on the topics covered by the 


onference, a number of astronomers (Brown, 
Shandrasekhar, Gold, Ki , Oort, Behluter, 
Jnadld and Van de Hulst also attended, and the 


necting provided a valuable opportunity for jomt 
liscusaion of probleme of common interest. 
The first day of the conference was devoted to 
apers and discussion on the composition and ftux of 
he primary radiation and on influence of the 
arth’s magnetic field on the intensity of the radia- 
ion. Some recent work by the Iowa group was 
leecribed which confirms the of a soft 
adiation in the auroral zone at altitudes greater 
han 50 km. Ib is believed that this radiation con- 
iste of electrons of rather low energy, which may 
xong to the high-energy tail of the auroral iole 
pectrum. The question of the abundance of 
xrylium and boron im the primary flux was dis- 
assed at some length, but the proportion of 
hese elements present is still in doubt. The results 
of a recent latitude survey carried out by the Chicago 
xnd Ottawa groupe using shipborne neutron monitors 
ind meson telescopes were reported. The position of 
ihe geomagnetic equator deduced from these measure- 
nents to differ fram that corresponding to 
ihe dipole Bald deduc form iaeenstis mensuras, 
ading to an apparent di of as much as 7° 
n the geomagnetio latitudes of some stations. 
The energy of the pri radiation waa 
liscussed on the second day. Data were presented 
oy & number of workers on the low-energy end of the 
iei In particular, the position of the knee in 
intensity versus latitude curve was discussed ; 
and evidence was presented showing that the position 
of the knee changes with time, being virtually absent 
ab sunspot minimum, so that the intensity of the 
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I - i energy responsible’ for a given 
cop eger AIDE 
ment among the different workers that the primary 
me ue eae es a ea 
in shower multiplied by a factor of about 
10! eV. ` 

The third and fourth days of the conference 
taken up with the reporting and discussion of time 
variations of the cosmic-ray intensity. This session 
began with a discussion of meteorological effects on 
the sea-level intensity, in particular the relation 
between the intensity and atmospheric temperature. 
Then followed & seriea of contributions on the relation 
between the intensity and solar and geomagnetic 


at the time of magnetic disturbances and the 
world-wide variation in the cosmic-ray intensity over 
the past solar cycle as recorded by the Carnegie 
Institution of Washington ab a series of stations 
which have been in operation since 1036. Date from 
these stations show a variation in intensity during 
the solar cycle of about 4 per cent, maximum intensity 
occurring at the time of sunspob minimum. Dis- 
cussion of the causes of these variations of intensity 
was mainly in terms of the possible effects of ejected 
solar material Sa ae flelds out into ne 
planetary space, there was no gen 
agreement as to the precise way in which these fields 
the observed variations. 
The fourth day was devoted to pa and dis- 
cussion on, the solar daily variation and ita behaviour 
in relation to solar and geomagnetio activity, the 
sidereal daily variation and measurements on the 
isotropy of the high-energy particles producing large 
air showers. The OP ine RM 
in relation to the Bun, as evi the presence 
of a solar daily variation, is well establi ; 
yet there is no general agreement on the existence of 
a sidereal daily variation. A new approach to the 
roblem of the isotropy of the pri radiation at 
energies lies in the measurement of the directions 
of arrival of large air showers, using techniques per- 
mitting an angular resolution of 5° or so. Some 
preliminary results of measurementa of this kind 
were by the groups from the Massachusetts 
Institute of Technology from the Imperial 
Oo of Science and Technology, London; but no 
definite anisotropy has so far been established with 
certainty. 
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The remaining time at the conference was allotted 
to contributions on theories of the origm of the 
ey eee This session began with intro- 
uctory papers on the properties of the galaxy, the 
interstellar gas and the solar atmosphere. Prof. J. H. 
Oort described some recant work at Leyden confirming 
earlier results by Russian workers on the polarixation 
of the light from the Crab nebula. Fhe mean polar- 
ixation over the central region of the nebula is 17 per 
cent; but there are indications that where a limited 
volume of the nebula can be isolated the polarization 
may be complete. Oort pointed out that rb is 
to account for both the polarization at optical wave- 
and the obeerved intensity of radio noise if 
it is assumed that the emission is due to radiation 
from electrons of energy ~ 10” eV. spiralling in a 
magnetic fleld of 10 gauss. If this interpretation is 
correct, it opens up the interesting possibility that 
the Oreb nebula may be a source of part of the 
cosmic radiation. Thp papers and discussion on the 
origin of the radiation left little room for doubt, 
however, that this problem still remains largely 
unsolved and is likely to feature as a subject far 
discussion at perhaps more than one cosmic-ray 
conference in the futüre. 

The conference lasted for six days, and it will .be 
appreciated that in a report of this length it has only 
ee ee renee Stee OF he nary ioporians 

ions, selected in arder to illustrate present 
trends in these flelds. 


SECOND INTERNATIONAL 
SEAWEED SYMPOSIUM 


Trortowino the suggestion put forward at the 
first International Seaweed Symposium, held in 


attended. In his opening addres, Prof. Trygfe 
Braarud, chairman of the Board of Management of 
the Norwegian Institute of Seaweed Research, 
weloomed the delegates to Norway. 

At the first session, ing with “Algal Chemistry”, 
Dr. E. E. Percival ( ) opened. the 
with a paper on the polysaccharide sulphuric acid 
ester of the green alga, Cladophora rupestris, hydro- 
lysis of which revealed r-&rebinose, D- A 
D-xylose, L-rhamnose and D-glucose, this being the 
first reported occurrence of arabinose in a seaweed 
polysaccharide ; attempts to elucidate the structure 
of this complex polysaccharide by standard pro- 
cedures were Dr. E. T. Dewar (Sootland) 
discussed the preparation, estimation and use of 
sodium laminarin sulphate as a heparin-substitute for 
preventing blood from clotting. The production pf 
antibiotic substances by seaweeds was the subject of 
& paper by. Prof. O. G. O. Chesters (England), in 
which certain littoral and sublittoral seaweeds have 
been examined for bacteriostatic activity; Poly- 
siphonia fastigi and Halidrys stliquosa are per- 
ticularly sources, and there is evidence of 
seasonal variation of antibiotic substances. The 
distribution of microbiological growth factors related 
to vitamin B,,, folic acid, folmie acid, niacin and 
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Satie cca Mea rr Phaeophyoea: 
hyoeae and Heterokontae was discussed b 
Prof. H. Lundin (Sweden) in a paper with L.-E 
Ericson. The red and green algae generally oontei 
higher amounts of vitamins than the brown alga 
the maximum B,, content being poasemed b 
Vaucheria dichotoma (3-8 ugm.|gm. dry weight). Th 
origin of vitamin B,, factors is believed to be th 
bacteria living epiphytically on the plant, the alga 


content of seaweeds was dealt with in two paper 
(by A. Haug and B. Larsen, and 8. Liaaen and N. A 
Serensen). Mr. Haug (Norway) discussed the caroten 
content of Pelvetia canalioulaia, Fucus vesioulosw 
F. serratus and Rhodymenia palmata, the quantity i 
the fresh algae being generally much higher than i 
the dried materials and commercial seaweed meals 
drying and storing conditions are important factor 
in carotene breakdown. Prof. Sørensen (Norway 
dealt with the carotenoids of fresh F'. vestoulosus an. 
conditions leading to the formation of zeaxanthin 
it is now believed that this pigment is formed fror 
violaxanthin, and not fucoxanthin as originally sug 
gested. Low-molecular carbohydrates were reviews 


eh glyoerio aci 
glycoside of red algae ia proved to be 2-p-gtyceric ack 
a-n-cInannopyr&noside, while two recently isolate 
glycosides are floridoside-x-mannoeide and ‘iso 
floridomide' (1-glycerol-c-p-galactopyrenoside). Thi 
taxonomical value of these compounds was discussed 
Dr. F. T. Haxo (United States), in a paper witl 
0. O hEochdha, reviewed the constituenta of Porphy 
ridium oruentum, a unicellular red alga which grow 
well but not prolifically in mineral-enriched sea 
water. The culture medium becomes viscous due ix 
the presence of extra-cellular mucilage, which consist 
in part of a sulphated polysaccharide containing 
glucose, galactose, xylose and a uronic acid. Pig 
ments include chlorophyll a, 8-carotene, zeaxanthin 
and possibly lutein, while chromoproteins consist of t 
phycoerythrin and two phyoocyanins. Three papen 
(by D. B. Smith, A. N. O'Neill and A. 8. Perlin 
B. T. Bayley ; and W. Yaphe), read by Dr. E. Gordor 
Yi (Canada), were devoted to the structure anc 
douretiation of carragheenin. By fractionation wit 


nearly equal proportions, while the latter appears t< 
be mainly a sulphated D-galactose polymer. Ib is 
interesting to note that this anhydro-sugar in carre. 

in is the enantiomorph of that present in agar. 
seful information on structure of the twc 
fractions has been obtained by X-ray and infra-red 
studies. Bacteria capable of hydrolysing carragheenin 
and agar have been isolated from sea-water and 


producta should yield fruitful results. 
Dr. Young, in a paper with D. L. Vincent and 
D. A. I. Goring, described the comparison of sodium 
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dginate samples from different species by examina- 
ion of optical rotation, viscosity, ionic mobility and 
edimentation-rate; viscosity is still the best 
sriterion of degree of polymerization. Mr. A. Jensen 
with I. Sunde, of Norway) gave details of the 
quantitative determination of alginic acid in seaweed 
«amples by decarboxylating the rngnnuronio acid 
‘esidues with 19 per cent hydrochloric acid and 
neasuring the carbon dioxide potentiometrically. 
The method is convenient for routine analysis and is 
slaimed to be more accurate than either the titri- 
netrio or colorimetric procedure. The qualitative 
detection of small quantities of alginates in food, coe- 
netic and other products is often a matter of some 
diffculty, and consequently great interest was shown 
n a new method demonstrated by Mr. R. H. McDowell 
‘England), ın which t&e small quantity of alginate 
resent is converted to calcium alginate, and the 
nvisible precipitate is then rendered visible as 
oharecteristio blue floos by the addition of the dye, 
‘night blue’; by this means, as little as one part of 
alginate m a hundred thousand of solution can be 
detected. The detection of alginic acid in tissues by 
means of polarization optics was demonstrated in & 
series of slides by Dr. G. Andersen (Germany), 
whereby alginic acid, by virtue of its unique bire- 
fringent properties, is proved to occur in the middle 
lamelue and primary cell-walls of the Phaeophyosas 


and is not &ooompanied by insoluble admixed . 


*hemioelluloeee'. 

The reaction of stearyl chloride on alginio acid was 
discussed by Mr. L. F. de Keyser (Belgium), the 
resulting ester being fractionated with ether to give 
the distearate and lower ester fractions. The seasonal 
variation in chemical composition of brown algae 
waa the subject of papers by Mr. A. Haug (Norway) 
and Dr. C. Primo (Spain, read by Dr. J.-M. Perelló), 
and the resulta were compared with those of previous 
workers. The decomposition of alginates and 
lammarin by micro-organisms occurring on decaying 
seaweed and in maritime muds was discussed by 
Prof. O. G. C. Chesters (England), the techniques used 
for assaying 'alginame' and ‘laminarimase’ activity 
being demonstrated. The results of chemical investiga- 
tion of the decomposition products should yield 
valuable information on the structure of these two 
polysaccharidea, The economics of the large-scale 

uction of mannitol and laminar from aqueous 
extracts of L. cloustoni frond were examined by Mr. 
K. O. Reld (Scotland), who concluded that these two 
chemicals could be made available to industry at a 
reasonable price provided the weed residue was also 
for algmate. The drying of freshly har- 
vested L. cloustont was discussed by Dr. R. G. 
Gardner (Scotland, with T. J. Mitchell). 

At the seasion devoted to the use of seaweed meals 
in human and animal nutrition, Dr. H. O. Wood 
(United States) read a paper (with G. L. Seifert) on 
Macrocystis pyrifera aa a source of trace elements in 
human nutrition, and Mr. A. A. McInnes (Scotland) 
atreased the importance of seaweeds as & source of 
trace elements for cattle, pigs, try and sheep. 
Sales of seaweed meal in the world to-day show that 
the claims of the seaweed producers are 1n fact real, 
although it may be difficult to prove these claims 

i . The results of feeding Ascophyllum, 
Laminaria and Alaria meals to ohicks and laying- 
hens were discussed by Prof. J. Høie (Norway); in 
general, the introduction of 8-8 per cent of seaweed. 
meal into a basal ration which did not inolude any 
riboflavin-rich compounds led to increased growth 
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and improved health in chicks and better-egg laying 
and hatching in pullets, although similar effects were 
obtained by the addition of yeast and grass meal. 
The iodine content of the eggs was considerably 
higher in seaweed-fed hens, and this was dealt with 
in greater detail in;papers by I. Sunde (Norway, read 
by Mr. B. Larsen) and Prof. C. Romijn (Holland) 
The addition of 1 mgm. iodine as Ascophyllum meal 
per hen per day increased the iodine content of the 
egg about twenty times, while 20 mgm. per day as 
Laminaria hyperborea meal gave a 150-fold increase 
The iodine is concentrated in the water-soluble 
fraction of the yolk and not in the protein and lipoid 
fractions. 


The botanical seasion was opened by Prof. Y 
Yamada (Japan) with a paper on the distribution of 
Sargassum on the coast iren and ita neighbouring 
regiong, in which he said the seventy known 
species of Sargassum can be divided into two types 
from the distribution point of view, and most of these 
are utilized as fertilizer. Prof. A. A. Aleem (Egypt) 
described hia underwater studies on the ecology of 
Macrocystis pyrifera on the coast of California by 
means of the Oousteau-Gagnan aqualung, by which 
maps and surveys of the kelp were made and 
correlated with surface observations by aerial photo- 
graphy; this would seem to be a very suocoesful 
method of studying sublittoral ecology, and ia by no 
means confined to seaweeds. Prof. W. E. Isaac 
(South Africa) reviewed the species occurring in the 
Sallanha-Langebaan Lagoon, off the south-west 
coast of South Africa, in which Gracilaria confervoides 
w ot ap o uer me eR en 
year and forms the basis of a small agar industry. 
Miss B. T. Chiu (Hong Kong) discussed the sea: 
of economic importance in south China, where the 
abundant Sargassum species are harvested for use as 
fertilizer and animal feedstuff, and many brown and 
red algae are used in human foods, medicine and the 
textile industry. Variations in the standing crop of 
Laminaria oloustont have been observed for three 
areas off the coast of Scotland, and the significance 
of these survey results was dealt with by Mr. W. D. 
Richardson (with F. T. Walker, Scotland); in 
general, there was a decrease in seaweed growth 
between 1949 and 1953, but 1954 showed a recovery 
in two out of the three areas. 

Dr. A. D. de Virville (France) streased the import- 
ance, both from a soientifle and practical point of 
view, of having an accurate distribution map of 
marine planta of industrial value, and outlined a 
plan for the cartographical survey of the resources of 
the French coast; the Fucaceae, Laminariacese, 
Gigartinaceae and Zostereae are represented by diffor- 
ent colours on the map, which then shows the location 
of these plants with a fair degree of acouracy. The 
paper by Miss C. MacFarlane (Canada) on studies in 
the seaweed populations of economic importance in 
Digby Neck area, Nove Scotia, was read by Dr. E. 
Conway (Scotland) and illustrated with many 
beautiful slides; seventy-five miles of the shore of 
the Neck and islands support sixty thousand tons of 
harvestable rockweeds, chiefly Ascophilum nodosum, 
and Gigartina stellata and Laminaria beds are also 
extensive although tidal and topographical con- 
ditions make for difficult harvesting on most Fundy 
shores. Growth control in the Fucaceae and growth 
rings in ati of Alaria esculenta were discussed by 
Dr. E. M. Burrows (England) and Dr. E. Baardseth 
(Norway), respectively, the latter also reading two 
pepers (by H. Printz) dealing with the phenology 
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and recolonization of Ascophyllum nodosum. During 
recent years reports have bean received from various 
parts of the world that AscophyHum is on the point 
of being exterminated due to ita exploitation for sea- 
weed meal, and this question of recuperation and 
recolanization aroused much interest among dele- 
gates; the best methods of ing this species 
were discussed in detail. Dr. H. Blackler (Scotland) 
discussed the time of reproduction and the rate of 
growth in certain Fucaceae, while Miss M. Naylor 
(England) dealt with the cytology of three British 
species of Laminaria, for which chromosome counts 
have been made both on the i 
gemetophytes. The resistance of Gracilaria confer- 
voides to hydrogen sulphide was the subject of a 
paper by Mr. K. Stokke (Norway), who described 
experiments confirming the high resistance of the 
alga to this poison ; the species was first recorded in 
Norway in 1985 and is frequently found in waters 
contaminated with hydrogen sulphide. 

Many delegates contributed to the discussions fol- 
lowing each paper, and it is hoped that the proceedings 
of the symposium will contain a résumé of these dis- 
cussions together with the complete text of the papers 

. The meetings were held in the Norges 
Tekniske Høgskole, and three excursions were 
arranged in the Trondhemnafjord, when ample oppor- 
tunity was given for studying the marine flora of the 
three localities. An excursion was also made to 
Molde and the west coast, and the delegates were 
able to view the coast at Hustad and to examine the 
littoral flora at Bud, where a delightful boat-trip was 
made to the archipelago of Bjernsund. 

It was unanimously agreed that similar symposia 
should be arranged in the future. Canada, France, 
Ireland and Spam were suggested as possible venues, 
and ib was tentatively proposed to hold the third 
International Seaweed Symposium in Ireland in 1959 
and the fourth m Spain in 1962. It was decided to 
appoint a standing committee to arrange the next 
Symposium. E. T. Dawar 


SCIENTIFIC MANAGEMENT 


NOTE in the programme of the National 
Conference on Science and Management 
by the British Institute of Management and 
held at Harrogate durmg November 92-4 reads: 
“So fundamental are the changes with which the 
scientists are confronting us at the moment that 
many people are already talking in terms of a second 
industrial revolution. At the same time it is obvious 
that the face of Britam cannot be changed overnight. 
The ibihty for transferring new knowledge 
from the research laboratory to the production floor 
must rest with management. The British Institute 
of Management has therefore chosen as the theme 
of iig National Conference for 1955 “The Impact of 
Science on Management m the Future’.” 

The conference embraced a wide range of subject. 
matter. The ‘impact’ of the scientist was naturally 
most noticeable in the fleld of technology, and on the 
purely technical side managers had the opportunity 
of learning about such topical matters as the new 
materials and processes made practicable within the 
past few years and the wses and limitations of radio- 
active isotopes in industry. Discussion, however, 
was by no means limited to material and practical 
problems of production. The economics and the 


NATURE 


December 10, 1955 


‘human implications’ of technical innovation eact 
formed the subject of a separate panel debate, whil: 
& further panel discussed the function of the researct 
association. 

Papers presented by individual speakers indicate< 
how soientiflo techniques could be applied to suct 
operations as retailing and the analysis of markei 
trends, while spokesmen for such specialities ‘as 

i sociology and economics each in their 
turn found time to wonder whether their own par- 
ticular contribution could truly be described as 
‘scientific’. ing behind each topic and linking 
together the whole conference was one i t 
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of a very full programme they received added con- 
firmation and demonstration of the means whereby 
the scientist can make a valuable contribution to 
the everyday teak of management in industry, com- 
merce and local government. 

In a paper circulated to delegates but unfortu- 
nately, to illness, not delivered in person, Prof. 
George O. Homans, of Harvard University, under- 
lined the value of the general approach of the scientist. 
“The practical value of any science”, he said, “is 
that by making experience subject to explicit in- 
tellectual control it speeds up the learning process 
and so seta intuition and judgment free to work on 
new ground rather than old. In something as im- 
portant as management, anything that even begins 
to get us free of empiricism, or to set empiriciam 
free for new advanoes, makes a contribution.” Prof. 
Homans was referring in particular to the contribu- 
tion of the sociologist. In a paper on “Operational 
Research”, Sir Charles Goodeve, director of the 
British Iron and Steel Research Association, had 
some more general remarks to make about the 
es of the scientiflo method to management's 

of planning for the future. “ ing rid of 
illusions about science and scientists”, he said, “is 
one of the first easential stepe in the whole field of 
the application of science, whether on the technical 
or the operational side of industry." Curves and 
diagrams of all should be oxitically examined 
before acceptance by people other than those who 
duced them. “I have seen many examples”, said 
ir Charles, “of managers being overawed by curves. 
This is & more dangerous attitude than that of the 
pre extreme. You should copy the approach of 
scientists and disbelieve anything you are told 
until you oan independently come to the same con- 
clusions. A scientist always asks questions and will 
never believe the answers he is told. He will not 
accept an authoritative answer and ig always de- 
manding experimental proof of at least some reliable 
observations. The scientist believes that managers 
can make better decimons'if they have the facta and 
an. objective a iation of the effects of the various 
sources of action open to them. It might pay the 
manager to wait for the scientist to do all this if he 
does not take too long over it.” 

That most unscientiflo word ‘automation’, receiving 
its due measure of attention within the theme of 
the conference, proved to be leas alarming in ite 
implications than might otherwise have been sus- 
pected. Under the treatment of Mr. John Diebold, 
who had travelled from the United States especially 
to speak at Harrogate, the subject a; indeed 


to be concerned with the same tal and 
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Migne approach to management—in this case 
of otion—as had been out- 
dad by ir Charles “Automation”, said 
tr. Diebold, “is a way of thinking, a way of ‘looking 
7 as much ag a way of doing. It is an attitude—a 
ADY E produotion rather tban a particular 
xhnology of io devices. It is something as 
ee ee ee eee 
° the assembly line. It is a very simple fact that 
sost efficient use of machines has little to do with 
w most efficient division of human skills, Until 
ently, this was simply one of the paradoxes 
cherent in mechanization. With the introduction 
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f the new and technology of self-regulating 
stems, it is no necessary to design the pro- 
auction around the limitations of human 


dlls. It is here that we begin to reach the heart of 
to true ing of automation.” 

John Diebold, who at the age of twenty-eight is 
eecribed in the United States as ‘the elder stateaman 
€ automation’, proved to be highly conscious of his 
sare of the responsibility for introducing this word 
ato general currency. It is not, he said, a very 
eautiful one, but he has yet to find any satisfactory 
xbetitute for it. “For a long time”, he added, “I have 
rohed for a definition of automation that would be 
f use to me in an operational way. In the course 
f this conference I am sure we will all gain some 
ew insights into the problem. In the meantime, 
offer the following for your consideration: ‘Auto- 
ation is a means of analysing, organizmg and con- 


olling our production processes to achieve optimum 
wo of all of our ive reeouroes, mechanical 
nd material as as human'." 


The need for a scientific use of the machmes which 
ie scientists have provided was emphasised by Dr. 
. V. Bowden in a paper devoted to the electronic 
roceasing of date for management. More important 
wan & machine’s ability to do arithmetic, said Dr. 
dum ut "How 

decisions”, he asked, “rest on 
eral AeA seule dy have’ peal: aeplied 
msciously or unconsciously by the executives ? 
ow many of them could be made by a machine ?” 
es Wah ob weg ications of electronic 


that the calculations could 
> done on the Manchester machine in a couple of 
yars; but further study showed that they could 
> done by hand in three hours if they were properly 
‘ganized and simplified in a manner which the 
athematician’s analysis suggested. It is & very 
lutary experience", continued Dr. Bowden, ‘for 
ly company which imagines that its accounting 
‘stem is simple and well understood by the staff to 
TRUE. ae eee ene Peaene 
7 an accounting machine.” 

Besides the formulation of principles for the future, 
ie conference was also concerhed with the communi- 
ition of those principles not only to present-day 
anagers but also to those undergoing training for 
anagement. Education for management was one 
the most urgent issues discussed at Harrogate, 
id the problems of training managers in science and 


ere was & strong appreciation of the vital need for 
ore tramed men in the future. This need was 
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d etre M RE ME 
paper entitled ‘The Infinence of the Increasing Rate 
of Scientific Development on Future Management 
Requirements”. ‘To make and succeed in 
the technological revolution”, he said, ‘we will need 
more and better human management. We must 
upgrede our basic human material. There is no more 
exacting need for human management than m the 
development of the individual to new akills, higher 
abilities, greater ilities. The upgraded wark- 
ing foroe will & higher level of management. 
ee far 
human ] . Mankind can enjoy the 
fruits of techni progress”, concluded Mr. Craig 
Wood, "only eo. fat ag tt oa learn tO manage: thee 
production and distribution.” 


PSYCHOLOGY AND THE FILM 


ONE-DAY conference on the film m training 

and research in ology and psychological 
medicine was held in University College, London, on 
October 22. This conference, which was attended by 
about a hundred and fifty people, was by 
the British Universities Film Council, a y founded 
in 1048 to promote the production, distribution and 


Sad uma i cal Gases. 
Sr LA E E ET 
psychology and Section B with filme in 

medicine, the morning seasions being 

fleas ta Cuius End Gis neem s DRE Gains 
in research. Alth papers were read, a feature of 
the conference was showing of a great number of 
films. This led to critical discussion on the individual 
films, as well ag providing the most practical form of 
demonstration of the various functions films can 
fulfil. 

At the commencement of Section A, Mr. A. Watson 

ke of the danger of biased or falee presentation 

films ; but, as conference members remarked 
during discussion, this danger is not to the 
filin medium. A film on the cere cortex of the 
monkey was shown. Dr. M. Gunther then read a 
paper on bebiee' first feeding responses, using a film 
made by her and part of a film by,Dr. Tinbergen on 
the pecking responses of a newly hatched gull. A 
flm on cata reared in darkness, a subject which is 
of interest in connexion with miner’s nystagmus, 
showed the rotations and oscillations of the eyes of 
cats. Another film, entitled “W. in the Dark", 
showed ibis che Gepaalty OT eas Lind perons 13 
&void obstacles is due to their sensitive reaction to 
reflected sounds. 

The Department of Psychology of the University 
of Reading has given some abtention to blems of 
mico Mr. D. Bruce, of the t, 

e Pe entitled ‘Immediate Recall of Film 

, said that the film is suitable for memory 
aera because for these experiments meaning- 
ful, and consequently ‘life-like’, material is desirable, 
and also material the tation of which is capable 
of exact repetition. Ho showed a film, "Fidelty of 
Report". Mr. B. Laner, of the same i, is 
engaged in oomp the effectiveness of films with 
other visual as aids to learning. In his experi- 
ments he uses two versions of a film, and these were 
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projected at the conference. One version portrayed 
the making of a paper barge with movement—in the 
normal film manner—and the other a series of static 
views at essential pointa in the His 
experiments Bo far show the advantage of movement, 
and also of repeated film showings and of oom- 
mentary. A coloured sound film, introduced 
D. Fry, revealed movements of the tongue ing 
speech of a surgical case whose cheek had been 
removed, It has been used in the teaching of 
Studente of physiology and of psychology, as well 
as phonetics. 

Dr. D. Hill, presiding at the of Section B, 
said that little use has been of filma so far in 
psychological medicine and stressed again. 
the need for specific objectives m. teaching films. He 
asked conferance members to consider whether films 
showing common or rare cases are the more valuable, 
and whether it t nob be equally important to 
show the home as clinical situation. 

Dr. R. Maokeith introduced and provided oom- 
mentary to the film '"Hemispherectomy for Sturge- 
Weber Syndrome". This fitm, which was silent and 
coloured and the tempo of which (intentionally for 
teaching effectiveness) was slow, showed a child 
patient before and after y. The two 
films next projected were 8o films, in them 
being an esential part of the portrayal; they were 
straightforward records of interviews ‘of patients 
with a doctors: “Depressive states—1l’’, and T ‘polie 
à deux". There was little change of point of view, 
and a minimum amount of e ion thro 
editing. In contrast, Dr. R. Bpitz's film, “Gri 
showing the condition of infante consequent on 
separation from their mothers, was the product of a 
high degree of selective editing. 

In the afternoon Prof. P. Russell summarized the 
advantages of using films when studying behaviour. 
Fims are permanent records; they facilitate 
measurement (including opportunity for deciding on 
appropriate measurements), the forming of hypo- 
theses, and a com ee ae ‘Function of 
Parietal Lobes” heel the behaviour of monkeys 
after leaions had been made; there was no logs of 
motor power of the monkeys, or of tactile dis- 
crimination, but impairment in learning from visual 
cues. Another interesting film—‘Animal Studies in 
the Social Modification of Organically Motivated 
Behaviour’—showed. the social behaviour of rata, in 
various circumstances of fi . Dr. P. Sainsbury 
illustrabed a paper on a method of measuring spon- 
taneous movements by time-sampling motion pio- 
tures, by a film made in the course of research. A 
aoe ee on the use of the film as a thematic 

ae eats by M. G. Oohen-Séat, of the 
Thatitut de Filmologie, Paris, was illustrated by some 
films made at that Institute. 

The films shown at the conference illustrated the 
great variety of forma of record and of communication 
eager through cmematography. If the conference 

led to an increased awareness of this, and there- 
from perhaps of the value of research on the film 
itself, one useful purpose will have been servéd. 
Bome of the filme—im photography and matters of 
technical film deteil—did not come up to the stan- 
en hie is Seed a ot bui this can 

hasire the benefit which would result from 
ar fis a facilities at universities and 
ices haee ogical filme are made. The 
conference was to show a number of 
ways in which the film can contribute to psychology 
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training and research. Credit 1s due to the Britie 
Universities Film Council and to ite representative 
Moss G. Keir and Mr. D. Bruce, who were i 
for the detailed arrangements. O. Daws 
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INTERNATIONAL RESEARCH IN 
RADIO ASTRONOMY 


an account of a General of the Inte: 

‘national Scientific Radio Union held in Sydney i 
1952 (see Nature, 171, 628; 1958), reference was mad 
to the fact that the Union had commenced th 
publication of some special reports on radio topic 
of international interest. During the past year, No 
8, 4 and 5 im this seriea have been published wit 
the financial help of Unesco, and are obtainable fror 
the General Secretary of the Union, ab 42 rue de 
Minimes, Bruseels*. 

These three ris, which deal with differer 
portions of the fleld of radio astronomy, have bee 
prepared by small sub-committees of researc 
scientists working in Australia, France, Great Britan 
the Netherlands and the United States, assisted b 
various members of the Union under the gener 
eru of Oommisgion V (Radio Astronomy), c 

Dr. M. Laffineur is the chairman. 

'No. 3 is entitled “Discrete Sources of Extr: 
Terrestrial Radio Noise”, and comprises a clear sun 
mary of the considerable volume of research whic 
has been carried out, principally in Great Britain an 
Australia, since the inception of this field of work le 
than about ten years ago. The report deals in deta 
with the results of surveys of the distribution < 
marl direc ee ee 
producing scintillation and refraction, the deteotio 
of sources against background radiation and receive 
noise, and the determination. of their positions an 
angular band-widtbs. t 

The fourth and fifth reporta in the series are boun 
in one cover. No. 4 is entitled ‘The Distribution « 
Brightness on the Solar Disk", and summarizes tk 
progress made in this portion of radio astronomy sin 
the publication of No. 1 in 1950 under tł 
more general title of Solar and Galactio Radio Noise! 
The preeent report (No. 4) deals with the problem « 
measuring the relative intensity af radio emissio 
from different parts of the solar disk, and the result 
of observations cerried oub with receiving syste 
operating ab centimetre, decimetre and metre way 

These resulta are discussed in relation to 
study of the hysics of the Sun, which has confirme 
in broad vui the conclusions drawn from optic 
observations concerning the solar a . Tr 
radio work has, however, arrived at stage | 
providing more accurate estimates of electron tempe 
ature and density in the solar chromosphere an 
corona than have been‘ available previously. 

The excitmg story of the prediction, and deteotio 
seven years later, of radiation from hydrogen in inte 
stellar clouds on a wave-length of 21-1 cm. is discusse 
in cold scientific language in No. 5, entitle 
‘Interstellar Hydrogen”. A desoription is given of tt 
mechanism of excitation of the hydrogen molecule, tk 
measuring apparatus used, and the method of detern 


* International Belen&fie Radio Union. Spealal Report Xo. 
of Hrira-Torresirial 


Discrete Radio Noise Pp. 56; 
fr. Pee cr 1s dollan. Nos. 4 and 6: T 
on of Radio rar an Disk; Intexstel] 

fr., 14s. or 2 doljam. 


Inlocneii nal Balenttfio d Radio Union, o6.) 
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img the distribution "e 
"he significance of the obeervations and the deduo- 
fons which may be-drawn from them are briefly 
iscuased ; and the report concludes with a list of the 
cientifico institutions engaged in research on the 
1-om. line. 

All three reporte contain a comprehensive, but 
elected, list of references to the specific portions of 
he fleld of radio astranomy to which they refer. 
"he fact that they were prepared by small groups of 
iternetionsal workers makes them invaluable to all 
rho are studying or pursuing research in this subject. 

R. L. Bwrrg-Rosk 


BIOLOGY AND HUMAN AFFAIRS 


"XHANGES in educational thought and practice 
«A are usually ao slight that they are scarcely disg- 
ernible from one year to another; as time goos 

n they may build up into something formidable. 
*wenty years ago, for example, the teaching of 
iology in British schools was on & small scale. In 
nany girls’ schools botany was thought to be the 
mly suitable biological subject, while in boys’ schools 
tany was thought to be a subject suitable for girls, 
d little, except a smattering of ‘nature study’, was 
aught. 

In 19035 the British Social Hygiene Council (now 
he British Social Biology Council), a voluntary 
ganization formed originally to combat the venereal 
lineages, took the long view and turned to the 
ducational service as a means of giving children 
ational information about the workings of their own 
dies. Ib was ing that actions based on this 
nowledge would lead to higher standards of health, 
nd was hoping that a deeper insight into biology 
rould endow men and women with a clearer appre- 
iation of themselves as human i ; when 
BBociated with the understanding provi by the 
ther life sciences, this would form the besis for 
etter moral behaviour, icularly in relation to 
ax. The Oounoil decided its long-term objectives 
rould best be achieved by promoting and supporting 
he development of biology teaching in schools. 
'ublio meetings were organized, as well as con- 
srences, courses for teachers and summer schools. 
. journal, then called Biology, was launched, and 
ow, under the name of Biology and Human Affaire, 
1 celebrating twenty years of uninterrupted pub- 
cation. 

During those twenty years changes in three 
ifferent directions have been accompanied by 
orresponding changes in the nature of the journal 
welf. First, there has been a remarkable increase in 
he amount of biology teaching in schools. To-day 
he subject is taught in many schools, and 
Via became firmly eetablilied fn eescnaaey mcdern 
nd primary achools, although in some of these there 
| & tendency to offer it only to boys, while girle are 
usy with domestic science. Secondly, there has been 
marked improvement in the content of the subject- 
matter, It is developing into a genuine natural 
xence, having depth as well as breadth; botany 
as been PaL displaced by biology, a unified 
abject Sree der ita material and principles from 
oth plants an 

The third direction in which progress has bean 
arked is in the fleld of sex education. From its 
iwepbion in 1914 until it ceased to be a semi-official 
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body in 1942, the British Social Hygiene Council's 
mam function was to act as a central organization 
for public enlightenment in relation to venereal 
disease. It was with this object in mind that thé 
Council embarked on a campaign in favour 
of sex-education. At first ib met with bitter opposi- 
tion, i ly from religious bodies and official 
organizations, and sometimes from the schools, while 
those most favourably di towards this new 
development but who were least able to make their 
views effective were the children themselves. Bit by 
bit, however, the opposition was won over, and when 
in 1943 tho Ministry of Education issued its pamphlet 

on “Sex-Hducation in Schools and Youth 
tions” the campaign might be said to have eved 
its object. It would, of course, be presumptuous 
for the founders of Biology to olaim credit for all 
these advances; they deserve their proportionate 
share. 

To-day, Biology and Human Affairs appears as the 
journal of an organisation, the British Social Biology 
Council, which is committed to promote and encourage 
the of human biology as a cultural and 

tical ject; to preserve and strengthen the 
y as the basic social unit; and to encourage the 
dissemination of biological knowledge as a means of 
eee the social responsibilities of individuals, 
oy lications of population problema, the removal 
tions conducing to promiscuity, the elimina- 
dcs open Eu cine a a 
incidence of social diseases, particularly the venereal 
diseases. The contents of its anniversary number 
indicate the broad catholic way in which those 
responsible for the production of the journal are 
seeking to implement the aims of its parent body. 
Articles include one on the adaptation of farm 
animals to their environment, by Dr. John Hammond ; 
the fauna of built-up areas, by Dr. E. J. Popham ; 
the natural history of the ‘spiv’, by Dr. P. D. Soott ; 
the breeding behaviour of toads; & progress report 
on poliomyelitis ; and the adventures and vicissitudes 
of a laboratory technician, by F. C. Taylor, senior 
laboratory steward at Eton College. 


HOSPITAL IN-PATIENT STATISTICS 
IN ENGLAND AND WALES 


B part of the General’s statistical 

review of England and Wales for the two years 
1950-51, a “Supplement on Hospital In-Patient 
Btatistios'" has been published* which makes available 
a fresh selection of material from & hospital in-patient 
inquiry started in 1949. The chief of the 
inquiry were to assist hospital admmistrators by a 
more detailed analynis of the diseases treated and 
the types of patiente involved ; and also to increase 
the mformation available about the general pattern 
of ill-health in the community obtainable from 
mertaltty and morbidity data. Since the inquiry 
has, up to the present, "pend largely experimental, 1t 
has covered only & portion of hoepitals; and, 
moreover, different se. oen of tables are presented 
for the several years analysed. Sufficient experience 
has now been gained to put the project on a more 
permanent and comprehensivd basis. 


che ton oe ERR MET Mar ne sre oe Wiles 
for the two 1950—51 Hospital In-Patient 
Btatistion. Manet sh (London : B O., 7 1988.) 7s. 0d. not, 
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Attention ig focused in this supplement on/ the 
patients’ length of stay in hospital. and a variety of 
SUB rere 17000 Ot ay yas bere been puede ve ving 
various oross-classifications by hospital group, 
nosis, gex, age and social class. Admissions for child- 
birth and diseases of pregnancy have been excluded 
from the main tables; but a separate analysis of 
length of stay according to birth-weight is provided, 
There is alao one appendix listing the participating 
hospitals with an age-and-sex distribution of dig- 
charges; and another giving the same type of distri- 
bution for petients actually in National Health 
Service hospitals on the night of the 1951 Census. 

It is particularly to a statistician to see 
emphasis being laid on statistioal frequency distri- 
butions as opposed to mere averages. Theoretical 
studies of fluctuations in waiting-liste, for example, 
are dependent on knowing the actual form of the 
distribution of length of stay. Again, variations in 
the latter with district, social class, the elapse of time, 
oto., are also of clinical . One curious 
point in connexion with the grouping of the frequency 
distributions is perhaps worth directing attention to. 
In Table 2, for example, the grouping is by single days 
up to 20, and then in tens up to 100, with coarser 
grouping in the tail This seems quite reasonable 
and enables one to see the general shape of the curve 
at & glance. Tables 5 and 6, on the other hand, 
employ two different arrangements, each involving 
a mixture of intervals grouped in 1, 2, 8, 4, 7, 21, 
ete., days. Although one cannot say that this is 
wrong, & more uniform presentation would certainly 
make the tables easier to use and interpret. 

It is, of course, most valuable to have this material 
on the distribution of length of stay, especially as it 
may be more comprehensive in future. At the same 
time, it must be pointed out that much more than 
this is required by administrators using hospital 
statistica to gauge the efficiency with which the 


lista as well as length of 
ORMAN T. J. BAILEY 


ROCKEFELLER FOUNDATION 


AWARDS 
MONG the nis recently made by the Rooke- 
feller Foun m, New York, are the following : 


Royal Institution, London, and Cavendish 
Laboratory, Cambridge 


An award of 30,800 dollars has been made to the 
Davy Faraday tory of the Royal Institution 
and one of 40,000 dollars to the University of 
Oambridge for the Medical Research Council’s Unit 
in the Oavendish Laboratory, to aid the researches 
on proteins qt these centres. 

It is now more than twenty years since Prof. J. D. 
Bernal and Dr. D. Crowfoot announced in Nature 
that they had obtamed X-ray diffraction photo- 
graphs of a protein crystal. To mterpret these 
photographs and get information about the structure 
of molecules which contain thousands of atoms has 
for long seemed a task of such complexity that one 
could scarcely hope for success. Quite recently, 
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however, the most formidable obstacle has bee 
overcome. M. F. Perutz has shown that heavy ator 
or groups can be attached at definite places in th 
hæmoglobin molecule without disturbing the oryste 
Ime structure, and that by measuring the oongequem 
changes in the intensity of diffraction, the phases c 
the reflexions can be determined and the struotur 
computed. This opens up a vast new field for oryste 
analysis which is now bemg explored at a number c 
laboratories. New ways of attaching heavy group 
to various parta in the molecule are bemg discoverec 
and these groups oan be located. A beginning can b 
made in the task of mapping out the positions in th 
molecale of certain amino-acid residues or othe 
groups, and eventually of linking them up by th 
i ing stractaire 


The Unit at Oambridge, Dr. M. Perutz an 
Dr. J. O. Kendrew, and group at the Dev 
Faraday Laboratory under my direction are workin 
in complete collaboration on these probleme, studyin 
m particular the structures of hæmoglobin and myc 
globm. Quite apart from the new which wi 
certainly be gained into the part which these mole 
cules play in living matter, the solution of th 
technical problem OTE F arpa ak las 


vast molecules is very thrilling indeed. 


Lawrinron BRAGG 


Chemical Crystallography Laboratory, Oxford 


Over the past twenty years-I have been intereste 
in the possibility of using K-ray orystallographi 
methods to find the arrangement of the atoms i 


have molecules much smaller in size than even th 
smallest protein molecules ; some indeed are smalle 
than vitamin B, of which we have already found i 
possible to obtain the kind of information we require 
Dr. R. L. M. Synge has accordingly prepared fo 
us & series of heavy -atom derivatives of gramicidin / 
and we sre now making some progress with th 
detailed X-ray analysis of one group of these. W 
already have evidence that there may be a connexio) 
between the way the ide chain is folded i 
gramicidin S and the way it is folded in part of th 
molecule of insulin. But even if later we find tha 
the connexion in chain configuration, is leas close thai 
we at present suppose, we think that the atomi 
arrangement in these peptide molecules is iteel 
of great interest and somo importance. Paralle 

with the work on peptides, we are beginning agai 
to exaiine ihe cepta atrdotire OF fnáulin im th 
light of Dr. Banger’s evidence of its chemical structure 
The present grant from the Rockefeller Foundatio: 
(£8,000, during a three-year period) is the renewal c 
& grant made to me over a number of years fo 
research assistance in connexion with these probleme 
Dororay Crowroot HODGKIN 


Department of Chemical Pathology, St. Mary's 
Hospital Medical School, London 


A grant of £4,600 has been made to the Universit 
ee ee ee ee 
as & ‘Spinco’ . ultracentrifuge and 
Chemical Pathology at Bt. Mary's Hospitel Medio: 


` 
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«hool. This De has only been created this 
«ar, and I am the first holder of the chair. My 
xcont interests have centred an the chemistry and 
ietabolism of proteins and the biogenesis of por- 
thyring, and it is expected that the work of the new 
wepartment/ will largely proceed along the lines 
«entioned. In the protein fleld, studies on the whole 
-imal with the aid of isotopically lebelled amino- 
vids will be supplemented by investigations on in 
diro systema, particularly relevant enzymes. Of 
2eoial concern to the Department will be the proteins 
f connective tissue, and in this connexion the 
4nihesis of oo will reoeive close attention. 

In the porphyrm field the main pathway of syn- 
thesis seems reasonably well i ; but the 
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enzymes responsible for the various steps are still 
unknown, and farther research in this field is 
likely to yield interesting resulta. 
A. NEUBBRGER 


Department of Zoology, University College, 
tenon 


The grant of £3,700 made to me is for the purchase 
of a single piece of apparatus, namely, a ‘Spinco’ 
preparative vacuum i , and it will be 
used for the ion and analysis of various 
tissue fractions in connexion with the work of R. E. 
B L. Brent and myself on the mechanism 
of transplantation immunity. P. B. MEDAWAR 


RADIOLYSIS OF LIQUID n-HEXANE AND SOLUTIONS OF 
ANTHRACENE IN n-HEXANE 


By Dr. F. H. KRENZ 
Department of Natural Philosophy, The Untversity, Edinburgh 


A LM Den ee d eee CE 
the radiclyms in vacuum of pure, liquid 
-hexane and of solutions of anthracene in hexane 
"y y-rays from a cobalt-60 source. The principal 
oducts of the radiolysis of the hexane were hydro- 
Fn, methane, ethane and an unsaturated hydro- 
arbon with rimately the same volatility as 
-hexane. O,- O,-hydrooarbons were also detected, 
rut in amounts which were negligible compared with 
hose of the principal products. A O, fraction was 
ever satisfactorily separated from hexane, but did 


iquid. hydrocarbon were formed in amounts which 
vare directly proportional to the energy absorbed 
rom the x-raya to the highest concentrations of 
mroducte (co. 10-* M). The yields, G, in 
erms of the molecules of products per 100 eV. of 
“ray energy absorbed by the hexane (determined by 
errous sulphate actinametry, using Gp = 15-5) 
rere : 

GH, = 4:89 + 0-2 Goro = 442° 

Gon, = 0-414 0-1 Go, = 0:69 + 0-1 


The radiolysis in vacuum of solutions of anthracene 
a hexane showed that anthracene in concentrations 
p to 10? M had no measurable effect upon the 
Dida ok Eyusgen methane ap Shane Dun consed & 
iminution in the yield of unsatureted producta. 
'g—0 decreased with increasing anthracene conocen- 
ration toward & minimum value of approximately 2. 
‘he radiolysis of the solutiens was accompanied by 
‘ading’ of the anthracene absorption spectrum. The 
ands between 800 and 880 my gradually disappeared, 
nd were replaced by a new spectrum between 200 
nd 280 my, superimposed upon the very intense 
othracene band at 256 The new 

losely resembled that OR diasih aoaie ei, J., 
rivate communication ; I am indebted to Dr. Weiss 
x the absorption spectrum of dianthracene in 
thanol). G_,, the number of anthracene molecules 
ipappearing per 100 eV. of y-ray energy absorbed 
y hexane, was described within the experimental 
tor by the function: 


8 x 10° M 
a, -sel iil x 


where M is the concentration of anthracene in moles 
per litre. 

The results above are explained by a simple 
mechanism resembling that which has been estab- 
lished for the meroury-photosensitized photolysis of 
paraffin hydrocarbons in the gas phase. The principal 
primary step in the radiolysis of hexane is considered 
to be 
(1) 


RH* represents an electronically excited molecule 
of hexane resultmg from pri absorption pro- 
cesses, R a hexyl radical and H’ a hydrogen atom 
formed by the rupture of a C—H bond in hexane. 
The rupture may impart considerable kinetic energy 
to the fragments, particularly to H-, which probably 


RH* +R +H 


reacts immediately with the surrounding hexane : 


H+ RHE -+H +E (2) 


The hexyl radical must disappear, in the absence 
of competing reactions, by 


R +R +R, (3a) 
or 
RE +R > RH +2, (3b) 


R, is the dimer, dodecane, and B, is an unsaturated 
compound formed by the disproportionation of two 
hexyl radicals, that is, it is one of several possible 
isomeric hexenee, 

The relatively small amounts of methane and 
ethane found among the products may result from 
(a) the pri rupture of a O—O bond in RH, 
(b) H atom ‘cracking’ of hexane*«as an alternative 
to reaction (2), or (c) dissociation of an excited 
radical produced in the primary step (1). The methyl 
or ethyl radicals eo formed prohably undergo reactions 
analogous to (2), forming methane and ethane 
respectively‘. The reason for the relative unim- 
portance of processes of this type is not apparent. 
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In solutions of anthracene, reactions (8a) and (3b) 
must compete with: the following reacti ion : 


R + ARA (4) 


Here A represents a molecule of anthracene, and 
RA: ia a new free radical from the addition 
of R to A, probably at the 9- or 10-position. RA: 
may react with a second R’ to form RAR, or may 
form a dimer analogous to R, namely, RAAR. In 
either case a stable product is formed having an 
electronic structure similar to that of dianthracene. 

The results summarized above are in substantial 
agreement with the resulta of earlier studies of the 
eS paru do Hd. and the theory 

describes the earlier resulta. The yield, 
Gi. Gf Hes hay racials oven be tho TER i 


Gp = 2 Gg, + Gon, + Gon, 
= 10-9 


On the same basis, the yield of radioals of all kinds 
(excluding H- atoms) is at leash 12. These values 
are in agreement with values of Gg ranging from 9-9 
to 14-8 recently found by Magat and co-workers* for 
n-heptane, n-octano and oyclohaxane, using an 
independent method of measurement, 


NUCLEUS AND CYTOPLASM 
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More recently, Schuler and Allen' have noted ths 
the yield, GH, of hydrogen from liquid oyolohexax 
by energetic radiation was i 
of the linear ion density of the radiation. ch a 
effect is explained in terms of reactions (1) and (! 
above, since the ion between succeasive ioi 
izations (or excitations) would have to be of molecule 
dimensions before recombination of atoms ooul 

compete effectively with reaction (8). 

A complete account of the present work has bee 
submitted for publication in the Canadian Journal « 
Ohemisiry. I am grateful to Prof. N. Feather fe 
support and encouragement and to Drs. N. Milk 
and KR. A. Back for much help and advice in tt 
course of the work. 

B Bywater and Bioaclor Js Chew. Pho 19 ita o E 
Dainicn, Lae Choe tee Th Boop epo) (1948). Magro and Burto 


Bai ant Alaa Cen. 7. OM. , 89, 1 (1961). 
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* Préyot-Barnas, Obani piro, Oourin, Landlar and Magat, Dis. Fers 
? Bohuler and Allen, J. EE 99: ROR UAC 


IN CELLULAR INHERITANCE 


By Pror. J. F. DANIELLI, Dr. 1. J. LORCH, Dra. M. J. ORD and Miss E. G. WILSON 
Department of Zoology, King’s College, London, W.C.2 


"[ EE, zeietive importance of molens and oyto- 
plasm in cellular inheritance is uncertain. We 
have studied this problem by 


(1) obeervations made on individuals taken Soni 
maga cultures of P,Do(1) ; (2) observations made by 


dones similar to the from P,D,(1) to eee 
parent clones, and by replacing 


tho iuolus in PD) amore, with a proteus or 
déscoides nucleus from clones similar to the parent 
clones ; (8) observations on antigens. 
Quantitative measurements of the following char- 
acters were made on individuals taken at random 
from mass cultures: shape when moving ; &Verage 
nuolear diameter; frequency of nuclear 


diameters ; division rate. As shown in Table 1, th 
intermediat 


division are very much more like those of the cytc 
plasmic parent than like the nuclear parent. Th 
shape when moving and the two nuclear character 
were measured about three months after this clon 
was first obtained, in 1049, and have been re-measure 
ab intervals of a year or lees. Over this period of ai 
years there has been no change in these character 
outside the limita of experimental error. 


When the nuclei from individuals of PID (1) ar 


back-transferred to proteus cytoplasm (Pe) or discoide 
cytoplasm (De), it is possible to make quantitativ 
o jong of uency of reactivation as we. 


the Amoeba resumes amosboid movement 
with a concomitant change of shape : it is this retur 
to normality which is termed reactivation. Nucl 


from PaD¢(1) roaotivatod P and D, equally well Q: 
the other hand, when the frequenoy of divisions an: 
the probability of clone formations were observed 
the behaviour of these individuals after reactivation 
was more like.that which would have been foun: 
after renucleation with D, than with P,. Thus, afte 
a long sojourn im discoides cytoplasm, proteus nucle 
geo odie do d» o wae BL distor acl © 
some respects. When the cytoplasm of individual 


from the clone P,D,(1) was remucleated with P, o 
Dy the cytoplasm behaved more like déscoides thay 
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Table 1 
1 this tablo the various characters of the culture P, ) are com- 
ared with the same characters m the . and DaD» 









B. Results of back transfers 
_ 
Nudel fram PaDe(1) to P, 
or De 
Reactivation 
qe reo 


+ 
Olone formation (+) 
Nualei from P or D to oyto- 


| 
| 


(+) 





Dio | 





ke proteus cytoplasm. Although this was so, there 
as 8& considerable difference between cytoplasm 
com PD41) and cytoplaam from the original 
iscoides especially so far as frequency of 


sported in Table 1 are: (a) that after six years the 
ytoplasmic influence on all theee characters i 
& strong as the nuclear influence, and for most 


he reactions of P,D,(1) to oytolytio antisera 
1 r&bbite. It is usually supposed 


rely, are specific for the to which they are 
When an is placed in a dilute 

Xution of & toxic antiserum it takes up a shape 
of the amoeba ies, becomes im- 


lable 1 is recorded the behaviour of P,De(1) in 
i from A. „and from A. 
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determining antigenic, that is, macromolecular, 
charactere. From the time of the original hetero- 
transfer to the moet recent measurements sum- 


marized in Table 1, the clone P,D,(1) had undergone 
not lees than five hundred consecutive cell divisions, 
80 that the molecules present in the original hetero- 
transfer have been diluted by a factor of the order 
of 2*9, On the average the amoebae which now oon- 
stitute this clone cannot contain even one molecule 


plasm. m UEM ee erate Hw 
present in this clone must be present as a result of 
often repeated duplicatian. 

We cannot here set out the numerous alternative 


macromolecules in the cytoplasm, or the 
nucleus may provide some other active unit, possibly 

nucleic acid, which can leave a nuclear 
Snprind upon the producta of eytoplaamin synthesis, 


another, 

The amoebae used in these studies have been kept, 
so far as le, in constant environmental oon- 
ditions. e have evidence that discontinuous 
changes may take place in some of the characters 
we have studied as a result of variation in environ- 

We must add that undue.importanoe should not 
be attached to observations on one heterotranafer 
clone. Most heterotransfers do not become stabilized 
snd give rise to clones, and despite much peins- 
taking study we cannot yet define the circumstances 
which decide 


be studied before we can tell whether the results 
summarized in Table 1 are typical.e Additional 
heterotranafor clones are now being investigated; but 
it will be a number of years before the complete 
picture is established. 

Note added tn proof. Serological studies of a second 
interspecific clone have now «been obtained which 


agree Qlosely with those reported on PD). 


7 L J., and J F., Ni 339 (1050); J. 
Dee ha T , ature, 100, (1050); Queri 
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LETTERS TO’ THE EDITORS 


for opinions expressed by their correspondents. 
No notice is taken of anonymous communioations. 


Configurations of Tiglic and Angelic Acids: 
an X-Ray rmination 


Pror. 8. &rmxHAGRN recently directed our attention 
-to the need for & direct determination of the con- 
figurations of tiglio and angelic acide, because in 
recent synthetic work on certain 2-methyl-alkenoic 
acids the assignment of geometrical ion has 
been based primarily on the correlation of their 

date with thoee of the simplest acids of the 
seriem, tiglio and angelic. 

Tiglio acid has generally been assigned the irana- 
configuration (ot*-methyl) mainly from a study of the 
“rates of esterification of tigho and angelico acids under 
similar oonditions!, and m & compari of the 

hysical perties of these acids with the ois- and 
Ep acids*. This evidence is certainly 
indirect; but more conclusive chemical evidence hag 
recently been obtained. by Dreiding and Pratt* from 
a study of the carboxylation of ois- and irans-2- 
butenyl lithium, & reaction which is considered to 
afford a stereospecific synthesis of tiglio and of 

io acid. 


A d combination of all the above evidence 
may be as conclusive, we still felt that it 
was desi to attempt a completely direct de- 
termination of the structures of these acids by the 
method of X-ray orystal . This has now 
been carried out. In the cage of tiglio acid, all the 
atomic positions have been ascertained with can- 
siderable accuracy (see Fig. 1) and the resulte 
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establish the trans ion, with the doub 
bond in the a-B position of the butenic acid chain 


CH4,—OH 


VoL. 176 


Jj 
CH,—0—COOHR 


Our work on angelio acid is not yet complete; br 
the results so far obtained are sufficient to show quii 
conclusively that this acid has the expected où 
configuration : 


HC—OH, 
I 
CH,—C—O00H 


Crystals of tiglio acid are*triclinio, with a = 7-7 
b = 5.23, om 7-42 A. (all -:0:02A), a = 96 
B = 87-75, y = 74-5? (all + 1°). The volume of tł 
unit cell is 286 A.* and it contains two molecuk 
(density observed, 1-168, calculated 1-102). Tt 
space group PI has been assumed, with the cent 
of inversion between the oarboxyl groups of tw 
molecules hydrogen bonded to form a symmetrica 
dimer. On the basis of these assumptions, the prol 
lem was attacked by the molecular Fourier tren: 
form method, with projections along the short b-axi 
The transform evaluated for the ots-molecular stru 
ture could not be fitted to the weighted reoipro« 
lattice net; but with the irans-structure an exoeller 
fit was soon obtained. The phase constants of tl 
(kD stackare bastam obtained by this proot ónable 
an electron-density projection to be evaluated. Aft 
several refinement processes, the map shown in Fig. 
was obtained, with all the carbon and oxygen ator 
clearly resolved. 

This projection is consistent with a ooplans 
structure and with bond-lengths and valency-angle 





A Fig. 1. Hüectron density projection of tigho roii dimer 
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‘the expected magnitudes, except that there is same 
ridence of repulsion between the methyl groupe 
"tached to the a- and B The g-methyl 
coups at the extreme of the picture appear 
) be somewhat displaced in position. Whether the 
hole structure is accurately coplanar or not must 
wait & more accurate evaluation of the third oo- 
"dinates of the atoms, which are perpendicular to 
a ieee plane. In the meantime, it may be 

that difference syntheses based on this pro- 
«tion indicate clearly the number of hydrogen 
toms attached to each carban and thus show that 
x» double bond is in the «-f position and not in the 
de-chain. 
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The Free Amino-Groups of Soluble 
Feather Keratin 


FaATHNMR keratin can be made soluble by extraction 
ith urea and reducing agents or by oxidation with 
erformio acid, and t+ has been shown that the 
esulting solutions contain i with a small 
istribution of weight and and & molecular 
reight of 10,000 23, 3 oxidized feather 
eratin directly with peracetic acid and similarly 
yand the soluble particles to have a molecular weight 
f 10,000. He also made the.important observation 
hat fibres reconstituted from the oxidized material 
ave X-ray diffraction patterns with much of the 
stail of those of the original feather. 
This communication is concerned with the results 
AE GE eee keratin 
xyBteio acid ) prepared according to the 
iethod already dedoribed*. The interpretation of the 
nd-group analysis of other keratins has been difficult 
ecause the molecular weight of the reacting material 
as nob been known. We do not have this complica- 
ion in the case of feather keratin. 
After reaction of cysteic acid — keratin with fluoro- 
initrobenzene (24 hr. in 50 per cent ethanol and 
cent sodium bicarbonate) and subsequent 
ydrolysis in 6-8 N or 13 N hydrochloric acid, the 


an be detected; ie el cibi nri 
resent. However, the amount of a-dinttro 
henyl amino-acids corresponds to only 0-1 equiva- 
mts/mole of protein, and similarly the concentration 
f dinitrophenyl lysine is 0-1—0-15 mole/mole protein. 
oupling of cysteic acid — keratin with fluorodinitro- 
enzene, in 23 M guanidine in 50 per oent ethanol, 
r in aqueous solutions at pH 11-5, gives a similar 
roduct to this. Traces of dinitrophenyl amino-acids 
an also be found in the ether extract of the acidified 
yl-kerati before hydrolysis, and it is 
oasible that the few end-groupe result from degrada- 
on during coupling. 
Cysteic acid—keratin, treated with cation and 
aion exchange resins to remove small ions, com- 
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bines with,lees than 0-2 equivalent hydroxyl ion/mole 
protein between pH 6 and 8-5. Between pH 8:5 
and 10:5, 0.3 equivalents of OH- ion are bound 
by each mole of protein. Hence few c-amino- 
groups of lysine, a-amino- or imino-groupe in 
each protein molecule are a e to the hydroxyl 
ion. 4 

The molecular weight of cysteic acid — keratin is 
known unambiguously and the gross composition is 
consistent with the absence of a non-protein prosthetic 
group, so the of the a-amino-gro to dere 
with hydroxyl ion or with fluorodinitro 
evidence that the protein has a cyclic structure. 


A. M. Woopm 
Medical Research Council 
Ophthalmological Research Unit, 
Institute of Ophthalmology, 


London, W.O.1. 
July 30. 


1 Woodin, A. M., Nature, 178, 823 (1954). 
' Woodin, A. M., Biochem. J., &7, 99 (1054). 
SE t ee ee ee 


Electron obses das Observation of 
Monolayers of Synthetic Linear 
Polymers 


Wan monolayers of some synthetic linear 
polymers at air/water interfaces are compressed to 
leas than a certain area, bright streaks can be observed 
under dark-fleld illumination’. Subeequent oom- 
preesion gives rise to tiny visible striations i 
acroes the width of the trough and finally produces 
fibrous threads which can be picked up from the water 
surface. Since little is known about the structure of 
these heterogeneities, we have carried out an electron 
microscopic examination of spread films of synthetio 
polymers, and obtained, especially m the case of 
nylon, eee pictures exhibiting the structure 
of the spread films. 

A sample of 6-nylon (poly-s-capremide, D.P.158) 
was spread from ita mixed solution in benzene-phenol 
(3/1 v/v) on the surface of distilled water in a 
Langmuir trough. The uncompressed and compreased 
films were transferred to a collodion support by using 
a lifted film technique! for building up films on a 
slide. They were then shadow-cast with chromium 
at an angle of 12? to the surface and examined in a 
Hitachi HS8-I type electron microscope. Micrographs 
are shown in Figs. l and 2. A blank water sample, 
which was transferred from the trough to & coll 
ee ee l,a. 

6-nylon films were initially at an area 
of 80 A.*/monomeric unit, ipm. roh Wes 
seen. in the form of winding microfibrils (Fig. 1,b). 
The mean microfibrillar thickness was estimated to 
be 80 A. from the width of the shadow. The bare 
pertions may containefilm molecules that are lens 
densely packed. When compressed to” 30 A.*/mono- 
merio unit, the flim produced a large number of 
microfibrils oriented approximately ab right angles 
to the direction of compression and linked together 
to form a network (Fig. l,e). This network may 
account for the elasticity which had been found with 
these films’. Further compression to 2 A."/mono- 
meric unit-brought about visible striations on the 
films. The film structure in this region exhibited an 
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The effect of the degree c 

ization on the structur 
of surface flhns is also reveale 
by the electron microscope. I 
Fig. 1,f is shown the struoctur 
of uncompressed films of 6-nylo 
(D.P.8) spread ab an area c 
18 A.*/monomeric unit. Oompa 
won of Fi le and l,f show 
that the Baotion of low mol 
cular weight produced thioke 


Similar investigations have als 
been made with other crystallin 
polymers, for example, oelluloe 
acetate ahd lyvinyl alooho 

R uA of oelluloe 
acetate (Golancoe No. 8, wood-pul 
source) were dissolved in aoetont 
and the hazy solution thus obtains 
was spread on distilled water. Th 
uncompreesed films, initially sprea 
at an area of 70 A.*/monomeri 
unit, contained a large numbe 
of granules, the mean size of whic 

“was estimated to be abouts 100 A 
but no fibrils (Fig. 2,a). Thee 
granules decreased in number oor 
siderably when the acetone sok 
tion was spread after centrifugatior 
80 it is possible that might b 
partly responsible for haze i 
the solution‘. Another sample c 


cellulose acetate, uced fror 
cotton lmtera ( No. 1 
also gave similar granules. Whe 
these films were to lee 


than 10 À.*/monomerio unit, thi 
microfibrils appeared with a 
orientation at right angles to th 
direction of compression (Fig. 2,b 
Compressed films of polyviny 
alcohol also gave a similar fibrils 
picture. 
B ; On the other hand, amorphot 
- : polymers, for remanent polyviny 
Fig. 1. ioskeoaliaragaobe of cada rus of Oxide acetate and polyme 





Blank, film, magnification 12,500 ; (b) uncompressed filma aé 80 A.', ate, och whal uam dus were oor 

I T D cumiremel fite ELO e PER EE to a very small area, eJ 

70d; eene nag p nain dan 10,700. ited folds only, without an 
te ee ee ; regular fibrillar substructure. 


array of lel microfibrils orient- 
ed at right angles to the direction 
of compreasion (Fig. 1,d). 
Uncompressed films initially 
at a small area, for ex- 
ample, 18 A.*/monomeric unit, gave 
microfibrils which had no 
sign of orientation (Fig. 1,8). 
From the above results,” it is 
“evident that’ compression of the 
film gi rise to the formation 
of & number of microfibrils 
which adopt an orientation at 
tight angles to the direction of 
oompreesion. It is to be noted 


that the mean size of the micro- sa i ae: 

: Fg & E ea ta cfr ue SF calas Ric 
flbrila remained almost unchanged (4) Unoompremed daa 70 ME magnification 13,500; (b) compressed films ab 10 A.*, 
during compreeaion. magnification 10,700 Indloates ths direction of compresion 
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Full details of this work will be published elsewhere. 
Taro TAGHIBANA 
Krvoaur IwoxKvonur 
Tarxo TINoxvonui 
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Chemical Laboratory, 
Ochanomiru University, 
Tokyo. 

June 15. 


risp, D. J., J. Colloid Sei., 1, 49 (1048). 

angmuir, L, and Bohaefer, V. J., Chem. Revs., 34, 181 rst 
«ehlbans, T., and Inokuoh!, K., J. Oollod Soi., 8, 341 (1963). 
t Bradway, K. H., Teppi, 87, 440 (1054). 


Aegative Thixotropy of Aqueous Solutions 
of Polymethacrylic Acid 
SUFFICIENTLY concentrated aqueous solutions of 
slymethacrylic acid (about 8-15 per cent, depending 
a the degree of polymerization) form olear stiff gels 
room temperature. At somewhat lower concentra- 
on, such systems are sols. On heating, these sols 
n be converted into gels ; on cooling, the gelation 
completely reversible, the gels reverting to sols 
hich reach their onginal consistency after about 
1 hour. 
A remarkable characteristic of these sola is their 
action to shear. A several hundred-fold increase 
. consistency 18 easily induced by stirring or shaking. 
or example, & 5 per cent solution of polymethacrylic 
sid of of polymerization 10,000 shows & 
$0-fold inorease papa viscosity (from 5 poise 
' 1,750 poise) after jection, for about one minute, 
| a rate of shear of 10 ae0.t. More concentrated sols 
~10 per cent) will actually set to firm gels while 
oe ere een PR 
e in which they are contained is shaken!. The 
reversible, and the 
state about an hour after 


ansformations are 
rsbems reach the 
irring has ceased. Increase in the degree 
E A rue eens ape M qu Se 
his behaviour representa, to our knowledge, by far 
16 most pronounced instance of ‘negative’ thixo- 
yet described in the literature’. 
egative thixotropy is here understood to denote 
reversible isothermal increase in consistency during 
eohanical treatment. In negatively thixotropio 
stans, the field of flow displaces the 
‘the mystem from ite stato as a Bol, at rest, to a gel 
ate of higher free-energy content which, on standing, 
ntaneoualy reverta to the sol state. Negatively 
ixotropic behaviour, therefore, is the exact 
' normal thixotropio behaviour, in which the state 
> lower free energy, to which the system reverte 
»nt&neously upon cessation of mechanical agita- 
on in tho gl stato. IRAE bid cupi ee 
well-known phenomenon 
* work hardening, in which, shearing only enhances 
to rate of the spontaneous process of crystallization, 
id from the phenomenon of dilatancy, described 
y Osborne Reynolds, which is due to & special 
arrangement of rigid particles in a suspension. 
The phenomenon of negative thixotropy is rarely 
100untered. Even among those water-soluble 
Apun such as polyacrylic acid and polyacrylic 
lic amide, the structure of which 18 
osely related to that of polymethacrylic acid, we 
DUE In fact, 
lymerio systems, for example, 
ipte o and mothyloaaloe solutions’, show normal 
iixotropy 
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In our opinion, negative thixotropy in polymeth- 
acrylic acid systems is probably due to the fact that, 
a priort, mare intermolecular bonds are likely to be 
formed in & field of flow than in a system at rest. 
During flow, the collision frequency between groups 
of different polymer molecules increases, permitting, 
other things being equal, the formation of & network, 
and the consequent appearance of gel behaviour. 
Simos Ga a oohcunireted ‘sleaise Bolubion we expect 
an equilibrium between imtra- and inter-molecular 
bonding, the effect of the field of flow will be to shift 
thig equilibrium towards a greater amount of cross- 

by intermolecular bonds. 

The fleld of flow, however, acte in two ways. It 
not only builds up structure, as described above, but 
it also breaks intermolecular bonds that are in- 
sufficiently strong. Indeed, in the usual thixotropic 
systems, this second effect predominates. Apparently 
it ia only in solutions of polymethaorylio acid, at the 
rates of shear investigated, that the first effect so 
largely predominates. . 

The intermolecular cross-lmks in polymethacrylic 
acid solutions seam to be hydrogen bonds between 
carboxyl groups on neighbouring chains. These 
bonds are indeed relatively strong, but their strength 
cannot be the only factor accounting for the negative 
thixotropy. As noted above, other substances 
strongly hydrogen-bonded, such as the polyamides 
and polyacrylic avid, do not form sols with negative 
thixotropy. Additional factors such aa, for example, 
the relative stiffness of the polymethacrylic acid 
molecule, which may permit local, orystallite-like 
accumulations of uy deepens bonds, probably play & 
decisive part. 

Despite their relative strength, the hydrogen bonds 
are breaking and re-forming at a considerable rate ; 
when mechanical agitation ceases, the initial state, 
with a higher degree of intramolecular bonding, is 
gradually approached. The gel structure thus breaks 
up and the original sol is re-formed. 


J. ELIA88AT 
A. BILBHRBHRG 
A. KATGHALSKY 
Polymer Department, 
Weizmann Institute of Science, 
Rehovot, Iarael. 
July 8. 


Hilaesaf, J., and Katehalky, A., Int, Symp. on Macro- 
pel Pegi Mulan and Turin, Beptember-Ootober 1054, 

! Coumou, J., Chom. Teekbled, 33, 549 (1086). Hartley, G. B., Natwre, : 
142, 161 (1988). 

* Ostwald, Wo., and Stoart, W. W., Kolleid £., 78, 524 (1987). 

‘Heymann, H., Trans. Farad. Sec., 81, 846 (1085). 


Photo-elastic Dispersion In Cubic Crystals 


Onyerars of classes T4, 0 and 0, are characterized 
by the pias ree coefficients Piv Dig and Dey, 
whereas those of the classes T' and T} have an addi- 
tional ooefficient! Pı, Using standard methods 
degcribed elmewhere*t*, the p values at three wave- 
lengths of light for & few cubio crystals have been 
determined and are given in Table 1. In Table 2 the 
values obtained by me for some optical glasses are 


entered. 

It is i to note that: (1) cubio crystals, in 
general, show pheko-clutts dispersion ; (2) the values 
ke ir BON Par RES chloride and bromide 


increase with increasing wave-length, whereas in all 
other crystals their behaviour is opposite. The dis- 
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Table 1 
T di NAE DE 
0191 | 0165 o1 o 00 
018 | 0189 0186 (0 00 
0010 | 03130 030 oO: 00 
0308 | 0008 006 o 00 
0418 | 0-405 0490 0 00 
0288 | 0-330 oms o 0-0 
A, = 5803 A. A = 5401 A. A, = 4358 A, 
lyophiliration. 











Ag = 6401 A. 


4, m 4858 A 


persion for these two coefficients in lithium fluoride 
18 negligible*. The direction of variation in p,, is the 
same in all crystals, The magnitude of dispersion 
of this coefficient is usually of the order found in 
glasses, except in lithium fluoride and lead nitrate, 
where it is large, being 60 to 80 per cant. 

I thank Prof. Bhagavantam, under whose 
direction this work was undertaken. 


K. S. IrxENGAR 
Physical Laboratories, 
Osmania University, 
Hyderabad, India. 
May 20. 
1 Bhagavanbem, S., Proc. Ind. Acad, Soi., 164, 350 (1048). 
Per Cher. , and Buryanarayana, D., Proo. Ind. Acad. Sot., 


* Mueller, H., F. Krix., A99, 112 (1088). 


Site of Inhibition of Trypsin by Diethyl 

p-Nitrophenylphosphonate 

Tas inhibition of proteolytic enzymes by organo- 
phosphorus esters has been the subject of intensive 
study in recent years!. Thus, the reaction of i 
with ditsopropyl fluorophosphanate* or diethyl p- 
nitrophenylphoaphonate* has been shown to be 
accompanied by a loss in its esterase and proteolytio 
activity. Still unanswered, however, is the question 
whether these inhibitors combine with 
at the site responsible for enzymatic activity, or at 
another site, which, because of its strategic location, 
may interfere sterically with the enrymhtio centre. 

We recently -reported* that trypsin remains 
enzymatically active in high concentrations of urea. 
At the same time an increase in the solubility of 
the enzyme in trichloraoetio acid was noted which 
uci that perhaps some oe change in the 

structural configuration of molecule may have 
occurred. In this event, some alteration in the normal 
spatial relationship of active centres that may 
present might likewise be expected. The 
reported here indicate that diethyl p-nitrophepyl- 
Phosphonate does in fact react with trypsin treated 
with urea at a site which can be distinguished from 
the. site responsible for proteolytic activity. 

The used in«hig study was a twice-crystal- 
lixed product n Biochemical 5s 
Freehold, N.J.) which was freed of salt by dialysis 
against 0-001.N hydrochloric acid, followed by 


Diethyl p-nitrophenylphosphona 
was kindly provided by Dr. William Summerson, 
the Army Medical Center, Md. 
The experimental procedure was as follow 
l mgm of trypein was dissolved ın 4 ml. of 0-05. 
borate buffer, pH 7.0, corfteining 8-3 M urea, al 
immediately treated with'l ml. of 6 X 10° M dieth 
p-nitrophenylphogphonate in 4eopropanol (one hu 
dred-fold exceas on a molar basis). The mixture wi 
allowed to stand at 25°0. A similar system fro 
which urea had been omitted contained 0-02. 
calcium chloride to minimize self-digestion of tl 
enzyme. l ml. of isopropanol replaced the dieth 
pare Ee solution in controls set 1 
measure losses in activity not attributable ` 
diethyl p r phones: Enzyme-fn 
controla were necessary to correct for tl 
loro els of the di the diethyl p-nitropheny 
p te during the course of the reaction. 4 
various intervals of time, the liberation of p-nitr 
phenol, the product of the reaction between trypa 
and diethyl p-nitrophenylphosphonate, was measure 
by the method of Hartley and Kilby’. Proteolyt 
activity was measured concurrently by the case 
digestion technique of Kunitz‘. The resulte of th 
are shown in Fig, 1. 
the absence of urea, the rate at which p-nitr 
phenol was liberated closely paralleled the loes : 
proteolytic activity, a finding which is in comple 
accord with that of Kilby and Youatt*. In the pre 
ence of urea, a similar rate of release of p-nitrophen. 
was observed. The maximum amount of p-nitm 
phenol liberated per given amount of trypan wi 
very nearly the same in the prepence or absence : 
urea. Of particular interest, however, is the fact thi 
in the presence of urea the proteolytic activity of tł 
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arymne was essentially unaffected by diethyl p-nitro- 

1enylphosphonate. The loes in activity that did 
«Bue may be attributed to the instability of the 
EIE MM BURMA even in the absence of 
-thyl p-nitrophenylpbosphonate (see curves drawn 
wough the solid circles). 

In line with these resulta, it may be mentioned 
«at inactive diethyl phosphoryl trypsin was prepared 
4 allowing trypsin to react with an exces of diethyl 
nitrophenylphosphonate followed by dialysis and 
ophilixation. The proteolytic activity of this pre- 
uration could be partially restored (15~20 per cent) 
7 treatment with 8:3 M urea under certain oon- 
«ions. 

These observations are in accord with a hypothesis 
«at the gite at which diethyl p-nitrophenylphoephon- 
e reacta with trypsin ig not identical with the site 
bich is involved in the "combination of trypsin with 
x6 Nuus substrate. Normally, the configuration 
$ enzyme molecule is such that the site of 
action with diethyl p-nitrophenylphosphonate is in 
096 proximity to the enzymatio gite, so that chemical 
odifleation of the former interferes sterically with 
1 accessibility of the second site for substrate com- 
-nation. The effect of urea, however, may be so to 
ter the configuration of the trypsin molecule that 
19e two sites are separated and free to exert their 
xaracteristio activities. Whether the structural 
codification effected by urea involves an unfolding 
‘the molecule or fragmentation into smaller unita 

& problem now under oonsideration.: 
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0 mp (a-band) and at 520 my (B-bend); in fact, 
e presence of these two ion bands is the 
inoipal means of detecting reduced cytochrome o 
& biological object.  Keilin and Hartree! have 
werved the absorption bands of cytochrome c 
asolved in 50 per cent glyoerol and in the vitrified 
devitrifled states ab the temperature of liquid air 
oxygen, a procedure by which the absorption bands 
n be imtensifled sharpened; under these 
nditions they report that a fine satellite band 


cytochrome o (beef heart, salt-free, Sigma Chemical 
.; Boehringe 
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liquid-air cooling technique of Keilin and Hartree. 
A 0-07 per cant (w/v) solution of Sigma cytochrome c 
and a 0:2 per cent (w/v) of i cytochrome c 
in 70 per cent (v/v) glycerol at pH 7-0 with 
1/50 M were either oxidized with pot- 
assim ide (2:5 mM) or reduced with sodium 
sulphoxylate (in excess) and examined in the liquid 
state (23? C.) and after cooling to — 196°C. in 
liquid nitrogen in a flattened ‘Pyrex’ tube (light path 
approximately 5 mm.). The higher concentration of 
the i cytochrome o was in order 
to reach the same degree of absorption (O.D. 0:4) 
as the Sigma tion at 550 mp. 70 per cent 
glycerol pro to be more satisfactory than the 
50 per cent used by Keilin'and Hartree for observa- 
tion of the absorption lines. The observations were 
made with a Zeiss Mikro-Specktralokular (Abbe) 
using & carbon arc lamp (Phywe 8150) as the source 
of light, and placing the cytochrome tion, 
above the microscope condenser. With vitrifled 
material the observations were completed withm 
80 sec. after removal fram the liquid nitrogen. The 

scale was standardized against the 
mercury Ime at 546 mu. Both commercial prepara- 
tions of cytochrome o showed exactly the same 
extinction banda, and the resulta in Table 1 therefore 
apply to both. 


Table 1 





Absorption lines tn the visible spectrum for commercial 
cytochrome e 



































m striking changes. In addition to a sharpening and 
intensifloation of the bands seen at room temperature, 
& number of new bands appear. There are now very 
intense and sharp bends at 544 and 549 my, faintor 
but very sharp bands at 508, 517 and 519 my, slightly 
more faint bands ab 523, 528 and 588 mu, and finally 
two very faint and sharp bands at 500 and 511 my. 
The a-band has been resolved into two bands (544 
and 540 mu) of nearly equal intensity. Maximum 
intensification of the bands requires about 30 min. 
i ion in the liquid nitrogen. Foreunexplained 
reasons we did not achievo the intensification of the 
absorption bands by devitrifloation described by 
Keilm and Hartree!. The same preparation viewed 
in the glassy state (— 196° O.) with only a tungsten 
microscope lamp (9 V., 6 amp.) revealed only the 
549, 644, 517-19, 528, 523 an 508-11 mp bands in 
order of decreasing intenmty. A reduced 0-3 per 
cent (wiv) Sigma cytochrome c solution containing 
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samo lamp at 28°C. showed absorption bands at 
544-552, 519, 528, 509 and 540 mu. 
We are not in a position to say whether these extra 


they result from the presence of other cytochromes 
in the preperation. In any event, to our knowledge, 
these accessory bands have not been previously 
reported. 
The Sigma cytochrome o reduced with hydrogen 
i bestos ing to the method of 
t became sutoxidized with a first-order rate 
constant of 8 x 10> min.-! (pH 7-0, 1/15 phosphate, 
22° O., pO, equal to 0-3 &tm., "measured as decrease 
` in optical density at 550 my). 


Co 
uly 30. 
* Working under an American Fellowship. Present 
: Dopartment of Anatomy. Bohool of Univeratty of 


1 Kellin, D., and Hartreo, H. F., Nature, 104, 254 (1049). 
, Max Meller, K., and Prescott, D. M., Exp. Cell Res., 9, 375 (1065). 
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Identification and Pharmacological 
Properties of a Major Metabolite of 
Chlorpromazine 


CHLORPROMAZINE is used in the treatment 
of mental illness, but little is known about its meta- 
bolic fate. This communication describes the dis- 
covery in the urine of dog and man of the sulphoxide 
derivative and some Drei studies of- its 


p properties 

The metabolite waa extracted from alkaline urine 
with ether, separated from chlorpromazine by counter- 
current distribution, and isolated as the piorate. The 
empirical formula of the metabolite differed from 
that of chlorpromazine by one additional oxygen 
atom. The ultra-violet absorption spectrum of the 
hydrochloride showed a series of similar to 
these reported for the sulphoxide of phenothiarine!. 
Identification of the urinary product as the sulphoxide 
of chlorpromazine : 


Oo 


4 


ns 


dromon 
Non, 

was established by comparison with the synthetic 
product. Identity was shown by melting peint 
(307—209* 0.) and mixed melting point determination 
of picrates, and by comparison of ultra-violeb and 
infra-red absorption Bulphoxide formation 
is an unusual type of drug bio-transformation, and 
so far as we know has not been further- 
more, the sulphur atém in the metabolite represents 
a centre of asymmetry’. 

The urinary excretion of chlorpromazine and ita 
metabolite were measured by ultra-violet spectro- 
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CHLORPROMAZINE 


SEDA TRE comvu 
CHLORPROMAZINE SUL FOXIDE 
0 0-01 0-1 1 10 10 
Oumulattve doses of chlorpromaxzine and ohlo-promas 
sulphoxide (mgm /kgm.) 

Fig. 1. ToTects of and chlorpromazine sulphoxtd 
on unansesthetized Bach pomi represents mean respons 
of four dogs with error of the mean depicted by vertica 


bars. Open otroles, etreles, chlarpromazin 


mejnipbaxtde 
photometry (Salzman, N. P., Greenberg, B., a 
Brodie, B. B., unpubliahed work). Following t 
intravenous injection of chlorpromazine (20 mgn 
kgm.) into dogs, about 1 per cent was exoret 
un and about 12 per cent as the gulphoxic 
The phoxide was also shown to be extensive 
metabolized $n vivo; thus, following administrati 
of the metabolite, only about 20 per cent appear 
in the urine unchanged. It is probable, therefo: 
that sulphoxide formation represents a major pat 
way of chlorpromazine metabolian. Studies wi 
petients recerving chlorpromazine indicated th 
significant quantities of sulphoxide, but little or ; 
chlorpromazine, were excreted in urine. 
Pharmacological actions of chlorpromazme and : 
sulphoxide were compared in dogs. . The compoun 
were given intravenously in geometrically increast 
doses at 15-min. intervals, and vasomotor respons 
to adrenalin and to tilting recorded. The compoun 
were qualitatively similar, producing sedation, relax 
tion of the nictitating membrane, adrenergic bloc 
ade, orthostatic hypotgnsion, excitement, tremo 
and finally clonic and ic convulsions. The do 
relationships are illustrated in Fig. 1. T 
dose of sulphoxide which produced minimal sedati 
was about eight times that of chlorpromazine, b 
the sulphoxide caused relatively little adrener; 
blockade and postural hypotension at sedative dom 
Because of the difficulty in evaluating sedati 
quantitatively, the values given in Fig. l for t 
minimal sedative doses are only approximate, wi 
no to measure the degree of sedation. 
Smoe rpromasine potentiates barbiturates © 
a central action’, the effectiveness of the two oo! 
pounds in potentiating hexobarbitone anssthe 
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s compared. Dogs were anmethetized with hexo- 
-bitone and on & ing were grven chlorprom- 
-ne or the sulphoxide intravenously. Resumption 
anesthesia, indicating potentiation, was observed 
th both compounds, the sulphoxide being about 
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3-eighth ag active ag . In contrast 
its activity in doga, the gulphoxide uoed only 
animal sedation and potentiation of barbitone 


mice, rata and rabbits. 
sulphoxide induces sedation 
dogs with relatively little of the orthoatatic hypo- 
«sion observed with chlorpromazine, it is planned 
lest the drag in dian in the keaient of matal 
1088. f 
We wish to thank Dr. Glenn Ullyot, of the Smith, 
‘me and French Laboratories, for supplying 
korpromazine sulphoxide. 
\ Honma P. SALZMAN 
Nein C. Morax 
BmgwARD B. Bropr 
Laboratory of Chemical Pharmacology, 
National Heart Institute, 
ational Institutes of Health, Public Health Service, 
8. Department of Health, Education and Welfare, 
Bethesda, Maryland. 
Aug. 24. 
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Function of Heparin 


Bors heparin! and histamine’ are now known to 
| concentrated in the tissue mast cells, and it might 
us be expected that the release of histamine caused 
eee oe Dee 
r of heparin and a co b increase 
the clotting time of blood. So far this dual effect 
s been observed in only one species, the dog, in 
aich an intravenous injection of peptone or of a 
emical histamine liberator such as compound 
[80 oan release sufficient to render the 
ood i .* In the rat, however, although 
mpound 48/80 releases histamine from the numerous 
ast cells in the subcutaneous connective tissue, the 
tting time of the rat's blood remains unchanged. 
© have therefore attempted to discover what 
ippens to the heparin in the rat following a maximal 
lease of histamine by compound 48/80. 

Two groupe of eight female Wistar rate, of 200— 
Ü gm., were used. The first received intra- 
ritoneally over a period of five days progressively 
creasing doses of compound 48/80 in saline, by 
aich time 1 mgm. per 100 gm. body-weight could 
ı given without eliciting of shock. second 
oup was given equivalent Volumes of saline intra- 
ritoneally as a control. Whole blood-clotting times 
are measured repeatedly by the capillary tube 
ethod, and samples of urme, collected on filter 
wer, were tested for metachromatiam with a weak 
lution of toluidine blue. At the end of five days, 
© two groupe were killed and skinned, and as much 
boutaneous connective tissue as possible was 
raped aff. Representative tissue sprees were 
amined histologically for mast cells, Temaining 
boutaneous tissue (about 60 gm.) in each group 
ing then pooled and assayed for histamine and 
parin as previously described’, exoept that on this 
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occasion we used the thiocyanate method‘ for the 
pna kun ce Soy Dee eee 
by the method of Charles and 

Compound 48/80 in the dosage used produced 
widespread degranulation and disruption of the mast 
cells in the subcutis of rats, and almost complete 
loss of ita tissue histamine—a drop from 26 to 1-5 
pen ee cao es Deb oen ee): On tbe other hand, 
the total heparin content fell only from 10-0 to 
4-7 rU.[gm. (58 per cent loes), and even this loes 
was unaccompanied by any sign of the release of 
heparin into the circulating blood; the clotting 


-time remained normal and no metachromatic 


material appeared in the urine. That the heparin 
extracted from the oontrol series did in fact possess 
anticoagulant activity was confirmed by its action 
on normal rat blood $^ vivo and tn viro. 

Thus the almost complete release of histamine 
from the subcutis of the rat by compound 48/80 is 
accompanied by a loea of only half the associated 


. heparin. Some of the metachromatio material from 


the dierupted mast cells may be disposed of locally 
by macrophages’, some may adhere to adjacent 
connective tissue flbrils* or oella’, while some may be 
bound by the basic histamine-liberator  iteelf!*. 
Although these same basic compounds oen release 
active heparin into the blood stream of the dog!!, they 
fail to do so in the rat; the rabbit and the guinea 
a eee 
is suggests that the function of heparin may be 

concerned rather with eventa in the tiasues than with 
the coagulability of the circulating blood. 

J. F. REY 

D. M. SugPHERD 

.Q. B. Weer 
Department of Pharmacology and Therapeutiœ, 

Queen's College, 
Dundee 
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Inactivation of Phenyl Mercuric Acetate 
in Groundwood ol by a Mercury-resistant 
* Strain of Pentcilllum roqueforti Thom 

An investigation was started in December 1954 
into the storage qualities of undwood pulp 
impregnated with 25-85 p.p.m. of phan mercuric 
acetate, compared with ina prognatd pulp made 

i One object of this work was to 
follow the course of infection of the pulps by blueing 


and wood-rotting fungi (Basidiomycetes), the latter 
frequently being responsible for the condition known 
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as ‘red-rot’, and also to try to discover why phenyl 
mercurio acetate, although toxic to many Basidio- 
mycetes at low concentrations, frequently fails to 
protect groundwood pulp from attack by ‘red-rot’ 
after a few months storage. Some significant oon- 
clusions have now been reached. 

Phenyl mercuric acetate is highly toxic to many 
fungi at 3-10 p.p.m. mercury, but it has been known!)! 
for some years that a strain of Penioilléum roquaforis 
Thom can tolerate very much higher concentrations. 
This mould commonly staing meroury-treated pulp 
quite badly, but it is not cellulolytio. It is mainly 
infection by Basidiomycetes that causes pulp to 
deteriorate. 

We have ahown experimentally that P. roqueforis 
isolated fram pulp impregnated with phenyl mercurio 
acetate can abeorb mercury into its mycelium. 
The mould waa grown on liquid media contaming 
20 p.p.m. of phenyl mercuric acetate. After a 
month, the mycelium waa filtered off, washed and 
analysed for mercury. About 75 per cent of the 
POP D Uy one on anaes wi preset 
in fungal pellicle. This suggested that the mould 
might be able to prevent this fungicide from behaving 
88 & thiol reactor towards more harmful fungi known 
to be very susceptible to phenyl mercuric acetate in 

Monthly examination of bales of both untreated 
and meroury-treated pulp (manufactured in December 
1964) showed that P. roquafor stains first appeared 
in the treated pulp about eight weeks after manu- 
facture. We have very seldom isolated this mould 
from untreated pulp. The stains gradually spread 
farther into the pales month by month; but, un- 
like the unprotected bales, no evidence of ‘red-rot’ 
attack was then apparent. Five months after manu- 
facture, the untreated bales were badly rotted, and 
the treated bales were extensively stained by P. 
roquefortt. One impregnated bale examined contained 
a few consecutive sheeta having, in addition to the 
ai pete ee ee one dees 
typical of a Basidiomycete. Attempts to isolate the 
causal fungus failed ab this stage. 

A suitable blo-assay technique had meanwhile been 
found for determining the amount of biologically 
active mercury tm groundwood pulp. Chemical 
analysis sh that the normal concentration of 
25-35 p.p.m. of mercury was present in the pulp 
sheets ; but bio-assay tests showed that the oon- 
centration of biologically active mercury fell from 
12-18 p.p.m. mercury in the unstained central areas, 
to 3-4 p.p.m. one inch beyond the border of the P. 
roquaforis stains, and waa vero in the stains themselves. 
The difference in concentration of bio-aciive mercury 
compared with total added mercury in the uninfected 
areas of the sheet is presumably due mainly to partial 
inactivation by some natural constituenta of the 
pulp. In no case has any biologically active 
mercury been found in P. i-Bbai regions 
of impregnated groundwood pulp containing 25-85 
p.p.m. mercury. 

Six months from the date of manufacture, jhe 
outer regions of the treated bales were quite badly 
infected by ‘red-rot’, and Stereum songuinolentum 
was isolated on a specially developed selective 
medium which is designed to inhibit fast-growing 
contaminating moulds, such as Trichoderma viride, 
without affecting the growth of Basidiomycetes. 

After seven months, ‘red-rot’ due to Stereum 
sanguinolonium was well established, and no bio- 
active mercury was detectable anywhere in the 
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infected sheets. The normal content of mercury w 
found by chemical analysis. P 

The evidence obtained shows that: (a) the str 
of P. roqueforis Thom normally present in merow 
treated pulp is able to absorb a relatively laa 
amount of mercury from nutrient media contami 
phenyl mercuric acetate; (b) progressive infecti 
of groundwood pulp by this mould reduces c 
currently the concentration of biologically saoti 
mercury to nil in the stained areas, without affecti 
the concentration of mercury determinable by che: 
ical analysis ; and (c) the loes of biologically acti 
mercury in the pulp studied was followed by seconda 
infection by Stereum sanguinolenium, which causec 
typical ‘red-rot’. It is therefore suggested that 
roqusfor Thom is able to render phenyl mercu 
acetate inactive as a fungidide, and hence reduce 
value as a pulp p tive against seconda 
infection by wood-rotti i 

It follows that more efficient protection agair 
rot should be conferred by using either a nc 
mercurial toxicant, or a mixed toxicant sontaini 
a non-merourial, to which P. roquefort is guscoptil 
at concentrations lethal to Basidiomycetes. Succe 
ful treatment on these lines has already been reportex 


P. RussmLL 


Bowatera Development and’ Research, Limited, 
Central Research Laboratories, 
Northfleet, Kent. 
Sept. 12. 
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Use of the Glees Silver Technique in tt 
Hypothalamus 

Oxn of the most important advances in technic 
procedures for de ining the course and distrib 
tion of fibre tracta in the central nervous system 
the method based on the ition of termir 
degeneration by silver impregnation. As the authc 
of these methods have emphasized, however, th 
need to be used with care and di&crimination in ord 
to avoid possible fallacies of interpretation. We ha 
recently observed that in certain (but not all) of t 
cell groups of the hypothalamus and preontio regi: 
in a number of normal brains (human and macaq 
monkey) stained by the Glees technique, the appe 
ance of apparently typical terminal degeneration 
present. This is particularly the case with the dors 
medial and ventromedial hypothalamic nuclei. T. 
reason why these nuolei should show thia appe: 
ance of ‘degeneration’ is not clear; but it may 
related to the iar metabolic activities which a 
known to modify the &ppearanoce of axons in sor 
of the hypothalamie nuclei. 'This obeervation is 
importance aince it ig probeble that some investigate 
have, in the past, mistaken this: appearance seen 
sections of normal brains for true terminal degener 
tion, and on this basis have described fibre oo 
nexions with widely different parts of the brain. 


W. M. Cowan 
T. P. 8. Powaurr 
Department of Human Anatomy, 
University Museum, 
Oxford. 
Sept. 14. 
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Blocking of Lead Tetraacetate-Schiff 
«actions in Tissue Sections by Boric Acid 
CunERHNT histochemical techniques for carbo- 
drates depend on the fact that many of these sub- 
41068 possess groupings capable of being oxidized 
yield aldehyde residues, which can then be made 
ible with Schiff’s reagent. Glegg, Clermont and 
blond! showed that when lead tetraacetate (in 
«oal acetic acid) replaced periodic acid as the oxi- 
at, the histological distribution of the reaction 
th Schiff’s reagent was annilar although the 
ensity at some sıte differed. If this differance in 
> intensity of the Schiff reactions were due to 
ferential oxidation of cts a-glycol groupings by 
d tetraacetate’, then boric acid, which readily 
«nplexee with cis-hydroxyl groups (for example, in 
cbohydrates)*, might Be expected to block the 
idation of such group and thus modify the 
'oeequent Schiff reaction. 

Sections of mouse tissues were treated with a 
rer cent w/v solution of lead tetraacetate (L. Light 
























(a) 


o) 


Fig. 2. Mucous glands of larynx, in ethanollo Behiff"y reagent, as in Fig. 1 
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Fig. 3. Gingrya from a patient with sodium gingival 
hyperplasie, stained by Gamort’s i collagenous 
and reticular fibres in lamina propria between epithelial 


and Oo.) in glacial acetic acid containing 0-1—0-001 M. 
boric acid. Controls were processed without boric 
acid. The presence of boric acid reduced or com- 
pon prevented the subsequent reaction with 

chiff’s reagent only in certain structures, for ex- 
ample, mucus-secreting cells (Figs. 1 and 2). This 
effect was better demonstrated with ethanolic Sohiff'a 
reagent‘. If sections were successively treated with 
boric acid in glacial acetic acid and lead tetraacetate, 
the Schiff reaction was not blocked, nor was the 
effect of a solution containing both reagents en- 
hanced. 

‘Model’ experimenta with galactogen' and glycogen 
(Kahlbaum) incorporated m gelatin films have shown 
that, histochemically as well as chemically", lead 
tetraacetate oxidizes adjacent ots-hydroxyl groups 
more rapidly than adjacent trans-hydroxyl groupe: 
and that baric acid modifies the subsequent Schiff 
reaction, probably by forming oxidation-remstent 
complexes with adjacent ots-hydroxyl groups of 
carbohydrates. Since these groups are present in 
several animal glycoproteins’, these resulta may also 
apply to the tissue sections. 

Sections of a gmgival biopsy from a case of 

phenytom sodium gingival hyper- 
plasia (Fig. 3), in which there is 
increased production of collagen’, 
were placed in a 0.8 cent w/v 
solution of peotinase È Light and 
Oo.), pH. 4-2, for 21} hr. at room 
temperature; after washing, they 
were treated first with lead tetra- 
acetate solution and then with 
aqueous Schiff’s reagent. The 
action of the pectinase was amilar 
to that reported for dermis*; but 
it was found that with boric acid 
present in the lead tetraacetate 
solution, little or no staining took 
place. This suggests that ‘pectinase’ 
releases the a cis-hydroxyl structure 
from collagenous and reticular fibres, 
presumably from carbohydrate 
componentsa®*, and also illustrates 
& possible application of the boric 
acid blocking technique in studies 
on enzymes of unknown speci- 
ficity acting on complex substrates. 


P. H. Sraria* 
(Medical Research Council External Staff) 
Inter-De tal Laboratory, 
8 Hospital, 
London, 8.E.1. 
June 30. 
: Dental , Universi H 
* Present address al Dopirimens Ui ty College Hospital 
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Role of Glutamine in Urea Synthesis 


In 1939, it was suggested by one of us! that the 
amide-nitrogen of glutamine was a source of urea- 
nitrogen and that urea formation was paralleled by 
a continuous re-syntheeis of glutamine. Evidence 
has now been obtained for a reaction between 
bicarbonate (as the source of urea-carbon) and the 
two nitrogenous groups of glutamine. This appears 
to represent the first of the sequence of reactions 
leading to urea synthesis. The evidence for this step 
is based on the observation that when liver alicea are 
moubated with glutamine in &beenoe of added bi- 
carbonate, not only was urea synthesis practically 
suppressed but also neither the errands. 
nitrogen nor the amino-nitrogen of glutamine was 
utilized to any extent. On the other hand, in the 
presence of bicarbonate a considerable synthesis of urea 
occurred with the simultaneous utilixation of amide- 
nitrogen and of amino-nitrogen (Table 1). 
Cn RID Caer eno aad 
ormed during the incubation were unaffected by bi- 
carbonate and therefore appear to be unrelated to urea 
synthesis. That glutemine rather than ammonia or 
ammonium glutamate acted as a direct source of 
urea-nitrogen was demonstrated in several ways: 
first, by the fact that the rate of urea synthesis from 
glutamine was directly proportional to the substrate 
concentration, whereas this was not so when ammonia 
served as a substrate (Fig. 1). A alight inhibitory 
effect of ammonia was observed at the highest con- 
centrations tested. Secondly, inhibition of - 
inase by sulphophthalems had no effect on 
synthesis, whereas activation of glutaminase with 
pyruvate almost completely inhibited urea formation. 
Finally, evidence was obtained by paper chromato- 
graphy for a considerable formation of gintamime 
from ammonium salts in liver slices. These observa- 
tions provide evidence for the role of glutamine, as 
distinct from ammonium glutamate, in urea synthesis 
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500 


Urea-nttrogen (agm) 


100 





and suggest that urea formation from ammor 


Table 1. MIYBOT oF BIOAXBONATE OX THE UTILIXATION OF GLUTA 
NITROGEN FOR UREA BÜYNTHNEIS 

200 mgm. liyer aliees moubated with glutamine (0 02 m 41 
Ringer solntion Da oe ate ys n 








Table 2%. CONTRIBUTION OF GLUTAMINN-NITROQNN TO UR 
NITROGEN 


Figures represent averages of ib eee Comet sor. ai 





* Oorrected for small quantities of ammonienitrogen libera: 
during incubation 
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In a further series of e the urea formed 
MK uud sonnei dee gs 
timated aide by aide with the disappearance of, 
aide-nitrogen and amino-nitrogen. These balanco” 
periments (Table 2 showed that the contribution 
' amide-nitrogen to urea-nitrogen RD 
(ualled that of the amino-nitrogen. They further 
vealed that the sum of the contributions of amide- 
trogen and ammo-nitrogen, corrected for the small 
iantities of free ammonia formed during the incuba- 
in, was of the same order as the total urea-nitrogen 
ntheaized. It is therefore concluded that the follow- 
g equation represents the overall synthesizing 
echaniam : 


glutamine-amide-nitrogen + 1 glutamine-ammo- 
nitgpgen = 2 urea-nitrogens 

with bicarbonate(*C) and 
dth other monocarbon confirmed the 
iginal view of Krebs and Henseleit! that bicarbonate 
the principal, if not the only source of carbon for 
‘ca. Thus, as described above, it is bicarbonate or 
derivative which reacts initially with the nitrogenous 
oups of glutamine. Whether this reaction is directly 
iked with the ornithine cycle of Krebs and Henseleit* 
as not investigated in this work. 


As a result of the initial reaction, the formation 
a ureido-compound of type (I) could be envisaged. 
owever, in view of the strong effect of + tamine 
ı urea synthesis, it is also possible that tsoglutamine 


ther than glutamine may act as the BOUrOe 
nitrogen. In this case the ormation 
h i i acid (OI) be postulated. 
hydrolytio split of the ayide-nitrogen linkage or 
l oxidative split of the amimo-ni i 

' the (I) and (ILI) would to the 


rmation of carbamyl derivatives. If the hydrolytic 
lit occurred first, N-carbamylglutamic acid (IV) 
ould arise from either compound, an intermediary 
hich has been reported to act as & catalyst in urea 
ntheeis*. 


N snag tai acid (IV) urea 
»glutamme — — M A acid (III) -— d 
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The transitory formation of hydantoinpropionic 
utamine (Il) in urea synthesis 

is particularly of consideration, since it has 
been claimed that these two compounds as well as 
the closely related formylisogiutamine (V) occur as 
intermediates during the degradation of histidine’, 
of the strongest urea-synthesizing 


A detailed account of this work will appear else- 
where. 


B. J. Bao 
MARGARET NITH 
Department of Physiology, 
University of Bristol. 
Bept. 27. 
1 Bach, B. J., Biochem. J., 33, 1833 (1080). 
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Hsernagglutinins of Glycine soja 


THs of Glycine soja (synonyms: 
Glyoine max, Soja hispida, Dolichos soja, Soja angusti- 
folia), c eed cu e 
cytes but active against certain animal 
ticularly those of the rabbit', have been ree re 
pida human red blood corpuscles non-speeiflo- 

y in the cold’. 

I observed? that when extracts of the seeds of 
Glyoins soja (var. Bansei) were atsorbed in the cold 
with human erythrocytes of group O, until they were 
no longer i the extract could still aggiut- 
inate A and B celle, not only in the cold, but also 
at 37°C. Subsequent absorption with corpuscles of 
group A left residual activity for those of group B. 
The anti-O component of these extracte to 
suppress the activity of the anti-A and anti-B 
componenta, 

Further studies of Glycine soja extracts have now 
been conducted which have shown that the extracts 
contain incomplete agglutinins for human red blood 


Glycine soja therefore a to contain: (i) 
agglutinins acting , even ab 37°C., on 
rebbit ed m saline; (ii) non 


specific cold agglutinins for human erythrocytes 
suspended in saline ; (iii) incomplete agglutinins for 
human erythrocytes, acting both in the cold as well 
as at higher ee 

Absorption elution. experimenta, to be described 
elsewhere, have shown that the same agglutinins are 
responsible for the diverse serological reactions 
indicated above. 

t appears that the thermal amplrtude of Giyoins 
soja agglutination is not entirely a property of the 
agglutinins, because the same agglutining have widely 
differmg thermal amplitudes for human and rabbit 
erythrocytes. It appears that cell receptors play a 
part in determining the thermal amplitude of 
Glyowme soja tion. 

It is concei that a mixture of complete cold 
agglutinins and incomplete warm agglutinins can give 
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rise to the suppression phenomenon?*. However, as 
the cold agglutinms and the i lete agglutinins 
appear to be identical, the mystery of the separability 
of component agglutinins for O, A and B erythrocytes 
and the increased thermal amplitude after absorption 
with red corpuscles of group O remains to be solved. 


: G. W. G. Bmp 
Blood Transfusion Department, 
Armed Forces Medical College, 
Poona. . 
July 19. 


| Krupe, M., Bol. Kentralbi , 78, 424 (19063). 
* Bird, G. W. G., Owrr. Sei, $8, 375 (1058), 
* Bird, G. W. G., Brit. J. Hermat. (in the press), 


Production of Diphtherla Toxin in Submerged 
Culture 

Wn have shown! that diphtheria toxin with a value 
of 150—200 floooulating unita per ml. can be obtained 
by growimg the Park-Wiliams No. 8 strain of O. 

iae as a submerged culture, using & tryptic 
digest medium based on that described elsewhere’, 
The volumes employed were 10-14 litres of medium, 
and the vessels were of glass, with stirrers made of 
erther ‘Birmabright’ (a magnesium—aluminium alloy) 
or alummium. 

In recent developments of this technique, we have 
used 80-litre tanks, made from commercial aluminium, 
which offer many advantages over glass vessels for 
routine toxin production. They permit of a much 
better control of temperature durmg the growth of 
O. diphtheriae and are more suitable for sterilization 
of the culture medium. Vortex stirring* has been 
used, and sterile air at a rate of 0-05-0-15 litre per 
min. per litre of culture medium has been found 
satisfactory. 

The time required for maximal toxin production 
has been found to be very dependent on the sire of 
the initial inoculum employed. For routine toxin 
production a growth period of the order of 48 hr. is 
very convenient, and for this an initial inoculum of 
200 mL of a 48-hr. shaken oulture of C. dipAthertae 
for & volume of 50-60 litres of medium has been 
found satisfactory. If a much larger inoculum is 
used, for example, 10 litres of 24-hr. culture produced 
1n & small seed -tank, peak toxin production is obtained 
in about 28 hr. i 

As an alternative method, we have withdrawn 
approximately gee e eee ome 

ue has been reached and replaced it with an equal 
volume of fresh sterile medium. After this replace- 
ment, the toxin production is a maximum in 924 hr., 
and this procedure may be repeated many times, 
thus giving in effect a semi-continuous daily toxin 

uction of 80 litrea per tank. Unfortunately, the 
Initial ity of the toxin, which is of the order of 
1,500 Lf. unite per mgm. protein nitrogen, is not 
maintamed, and for this reason we prefer to harvest 
single batches of toxin rather than to run a semi- 
continuous process. An example of a result obtaingd 
in this way iseshown in Table 1. 

With the ipment and methods now in use, we 
have been able to produce large volumes of culture 
filtrates from O. dephtherias having an Lf. value of 
the order of 180-250 unite per mL The advantages 
of submerged culture nae over the older surface- 
culture technique are very obvious. Toxin production 
in shallow layers of culture medium necessitates the 
Qanipul&ation aad inoculation of hundreds of bottles 
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Almmintom tank with vortex stirrer, capacity 90 litres. Oulk 
k digest Inoeulum 














of a ?4-hr. growth $ 
@oulture tank. Alr flow: 6 liires per mm., across surface, Te 
perature: 85° O 
Growth time if Bite (LL./ i7 
P pro 
(hr.) (U./mL) (mgm fm.) tein nitrogen) 
0* 7-85 15 
2 7-65 17 
4 TT 23 
6 7:80 34 
B 78 5L 
10 7-87 60 
19 8-05 85 
25 8 80 206 0 158 1,490 
25 — 211 
28t 8-40 235 0 164 1,510 
20 7 98 117 
20 7-88 114 
na 8 06 133 
84 8 10 1 
36 818 1 0 126 1,280 
47 8 32 251 
49 8 49 259 0 196 1,330 
* Imbal values after inoculation 
t At 23 hr., 35 litres of culture were removed and replaced 
30 litres of sterile culture medtum. 


—e laborious process where comparatively lar; 
amounts of culture filtrate are required. By tl 
submerged culture method, however, large volum: 
of medium can be handled with ease and it is poesibl 
for example, to take uniform samples at freque: 
intervals (for example, 2-hourly) throughout ti 
growth period so that determinations of total growtl 
toxin production, and metabolic changes may | 
studied. Observations on these points and othe 
factors which influence toxin production will t 
re later. 

iously!, we stated that veasela made fror 
commercial aluminium showed signs of attack o 
continued use, accompanied by a decrease in tox: 
roduotion. The veasela now in use (of modifie 

) have not shown this attack, and there hs 
been no decrease in toxin production on continue 
usage. Possibly a difference in composition of th 
aluminium used for the first experimental tan 
accounted for this finding. 

F. V. Luvaaoop 
A. O. 


Langley Court, 
Beckenham, Kent. 
July 29. 
1 F Matthews, A. O., Pinfleld, 8., Pope, C. G., 
Ba er T R. Naturo, 174, 687 (1954) "IS mi 
1T F. V., and Fenton, M. L, Brit. J. Bep. Path, 28, 3! 


A. B., Paladiio, 8., Callow, D. 8., U. F., and Van Ix 
Sluts, J., Bul. World ‘Heath Org., 6, "Y dois). 


Preservation of Rat Liver Nuclel by 
Potassium Glycerophosphate 


Appelmans and de Duve! found that the 'oemoti 
activation’ or lysis undergone by rat liver mitc 
chondria in hypotonic media could be prevented b: 
the presence in the medium of 0-25 M sucrose; th 
sucrose could be partly replaced by an 1s0-camola 
quantity of ia heeds geese cna They showed tha 
mutochondria re certain enzymes as a resul 
of ommotio activation. If deoxyribonuclease, whicl 
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Phase-oontrast photographs of nucle! m rat liver hamogenates 


1. Nuolel from hs soon A. m A e (e) tmamnodlataty 
preparation ; standing ai room temperature for 

2 hr.; (o surrounded by oma f formed b in X 
Soria, ma) Balo adi 


manie 2 hr. ter 
Fig. 2. poc 2 | Smee 


Bolution 4 : 0 8 M sucrose S ay tuum 

0,001 M chloride, 40 per M inten H; 
Control solu with th potas gl replaced by 
0-005 M Both solutions at pH 7 


chneider and Hogeboom? have ahown to be largely 
associated in liver with mitochondria, is also released 
y oamotio activation, this might explain the effective- 
2s of sucrose in media for the isolation and preserva- 
ion of nucle. Anderson? has shown that sucrose 
revente 'bleb' or bubble formation on the nuclear 
urface, and that bleb formation -oocurs on nuclei 
reated with pases kar aei 

We have the effectiveness of ae 
-glycerophosphate as a complete or partial su 
titute for 0-8 M sucrose in preserving nuclei in ibs 
resence of mitochondria. The criteria raed were: 
3) preservation of the origi degree of contrast 
f the nuclei under the p microscope, 
nd (b) formation of “haloes? (Fig. 1,0) around the 
ruolei when in M, sodium chloride, in- 
lieating that deoxyribonucleic acid was still 

1 & form that is extractable and sufficiently 
iscous to push the mitochondria away from the 
ucleus. The other components of the medium were 
0 per cent glycerol, 0.001 M magnesium chloride, 
nd 0-006 M potassium te buffer pH 7.0, 
hate ‘present for 
Under these conditions, 0-16 M 
otassium glycerophosphate was more effective than 
:8 M sucrose for preserving nuclei; but it caused 
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e 
them to clump, probably through partial dissociation 
of nuclechistone. 0:12 M and 0-09 M were also more 
effective than sucrose, the higher concentration being 
better than the lower; their effectiveness was inde- 
pendent of whether sucrose was also 0-06 M 
glycerophosphate was effective only if 0-2 M sucrose 
or more was also present, Bo at this level the effecta 
Beem io be additive. 

The best combination (solution A) appeared to be 
0-3.M sucrose + 0-06 M potassium glycerophosphate, 
plus the other components mentioned above (Figs. 
la and 2) When this mixture was used, viscous 
deoxyribonuclease was still extractable after leaving 
nuclei in the presence of mitochondria at room tem- 

ture for periods up to 24 hr. (Figs. 1,0 and d). 

. 2 shows that this was not the case when glyoero- 
Seabees was replaced by 0-005 M potasium 
phosphate buffer (solution B). It is not clear why 
potasium glyoerophoephate should be more effective 
than sucrose; but the results fit in with de Duve’s 
Se elus Hell s io Be ae 

both substances on nuclei may be due to their pre- 
vention of the liberation of deoxyribonuclease from 
mitochondria. With all mixtures used, the fewer 
mitochondria there were present, the longer the nuclei 
were preserved. 

J. Sr. L. PuirPoT 
J. E. Sranrap 
Medical Research Council 

Radiobiological Research Unit, 

Atomic Energy Research Establishment, 
Harwell, Nr. Didoot, 
Berks, | 
July 29. 

1 Appelmans, F., and do Duwe, O., Biochem. J., 59, 426 (1965). 
Pane soe We (ho Ana: Hogoboom,. Go Eois Biok Clos 108; 165 


a à 
? Anderson, N. G., Bap. Oei. Rss , 4, 806 (1953); 5, 361 (1053). 


Inability of Varied-Carpet Beetle Larva 
(Anthrenus verbasc! L.) to digest Chitin 


A rHw animals are known to possess in their 
digestive juices a chitinase enabling them to digest 
chitin. The occurrence of a chitinase in the gut of the 
snail (Helix pomaita L.) was demonstrated long ago}. 
A similar enzyme is present in the intestinal tract of 
different earthworme*, eelworms*, snails and slugs*, 
and in the terrestrial isopod Porcellio scaber Latr.". 
Among the snails, and probably also other terrestrial 
pulmonate gastropods, the intestinal chitinase is not 
produced by the glands of the animal, but appears to 
be of microbial origin‘, 

It is often thought by entomologists that pesta of 
collection specimens digest chitin and live on a diet 
containing a high age of chitin. However, it 
has never been Spe that this chitin is 
actually utilized. The following investigations were 
carried out using varied- beetle larvæ (Anthrenus 
verbasoi L.) (Coleoptera, estidae), in order to 
check their view. 

,O Absence of chitinase in glycerol extracts of 
digestive tracts. Larvm of A. verbasos were reared 
on dried inseóte. Fully grown larvae (about 5 mm. 
long) were cleaned and carefully dissected under a 
binocular microscope. Sixty-four isolated digestive 
tracts were ground in a small mortar with 5 ml. of 
5 per cent glycerol and oleam sand, at 0°C. After 
centrifugation, the chitinolytio activity of the clear 
supernatant fluid was tested, using both nephelo- 
metric and chemical methods previously described‘. 


1130 


After 22 and 72 hr. of incubation, at pH 6-5 and 
36° 0., under io conditions, no chitinolytio 
activity could be detected. 

(2) Absence of chitinolytio bacteria in ths digestive 
tract, Four larve, grown on dried insects, were 
cleaned and: aseptically dissected in a sterile chamber. 
The tracts were ground in & sterile mortar 
and suspended in 2 ml. sterile distilled water. 1 mgm. 
of excreta of larve was similarly suspended in 2 ml. 
distilled water. 

The suspensions wero then added to a sterile 
agar-agar medium containing finely powdered chitin, 
and plated in Petri dishe’. After ten days, no 
chitinolytic bacteria could be detected: no typical 
clarification of the medium, such as that usually 
observed with all chitinolytio bacteria of different 
sources*»*, was noticed. tracts and also 
excreta are particularly poor in micro-organisms, and 
soam to be entirely devoid of chitinolytio bacteria. 

(3) Chitin balance in the dict of larva reared in 
^, oonirolled conditions. When reared on a diet consisting 
of dried insects (adults of Musca sp., Palomena 
prasina end Doryphora decemlineaia), larve of A. 
verbasct are able to utilize a maximum of 80 per cent 
(in dry weight) of the available diet. Two seta of 
experiments were oarried out with larve reared 
for three months on a diet of & known content 
of chitin, at 28° O. and 50 per cent relative humidity. 
One control experiment consisted of the 
same food in the same incubator dn ee 

In one experiment, chitin was estimated by puri- 
fication of the material usmg the method of Black 
and Schwartz’, the residue bemg weighed as pure 
chitin. The loee of ohitin in the food seamed rather 
important (28 per cant with dried Musca and Palo- 
mena as diet, 8-5 per cont with Doryphora). But this 
method was found afterwards to be quite unsatis- 
factory in this particular case owing to the fact that 
purification is not completed (same protems remain 
unhydrolysed) and the excreta, being of a very 
finely powdered material, are not easily retained 
during manipulations. 

In & second t, chitin was estimated by 
purification of the material with 6 per cent potassium 
hydroxide at 100° O. for 2 and N hydrochloric acid 
at 20°O. for 2 hr.; 6 per cent potassium 
hydroxide at 100? C. for 2 H hr.; 1:1,000 potasium 
permanganate at 60°C. for 20 mm. ; sodium mete- 
bisulphite ; hot water, aloohol, other. These different 
chemical treatmenta and the washings were performed 
in centrifuge tubes, the residue being centrifuged 
after each treatment for a long time, to vent any 
loss of small particles. Estimation of chitin in the 
final readue was by nitrogen determination (Kjeldahl 
method). 

In these conditions, the loss of powdered material 
was considerably reduced. The difference in chitin- 
nitrogen between controls and a diet conmsting of 
dried Palomena prasina on which fifty larve were 
reared for three months reached 4 per cant only, 
this value being within the normal limita of error of 
the method. Thus chitin is not digested and can be 
nearly completely recovered in & controlled dift, 
although the cuticles of the dried insecta are partially 
destroyed and reduced to powder by the larva. 

Hence we conclude that, using an adequate method 
for the estimation of chitin balance in dried insects 
eaten by Anthrenus verbasoi larvæ, no significant lose 
of chitin could be observed. The digestive tracta of 
these larvse are devoid of chitinase and of chitinolytio 
micro-organisms. Such larve are unable to digest 
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chitin, although there is a high content of chitin 
their usual diet. 
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Cu. JHUNIAUX 
Institut Léon Frederioq Chimie Physiologique, 
Université de Lidge. 
July 22. 

! Karrer, P., and Hofmann, A., Helv. Okim Acta, 18, 616 (1020) 
` Tracey, AL V., Natwre, 167, 776 (1061) 

irri , 2nd Int. Oongr Biochem., Paris, Résumé des Com 
1 Jounlanx, Oh., Mém. dosed. Roy Dealg., Clases Soi., 28, faso. 7 (106 
* Jouniaux, Oh, Arok. internat Physiol. Biochem. (1n the press). 
* Jeuniaur, Ch., Phyviol. Oomperata Oeool, (1n the press). 

* Binok, M. ML, and Bohwariz, H. AL, Amalya, 75, 186 (1060). 


Supra-Sternal Ossicles in Primates other 
than 


De. Q. T. Asurmv's unication! prompte me: 
record a further example of supra-aternal ossicles 
primates, this time in Perod4cttous poto. The spe 
men, which was the prepared skeleton of a your 
animal, showed a supra-sternal ossicle on the rig] 
side only, contributing to the articular surfa 
for the clavicle (Fig. 1). The oæicle on the left sic 
was presumably lost during preparation. From 





L Badıograph of the sternum of an Immature Perodiakoxs 

showing the poe of eE supra-sternal ossicle on the 
com with the adult sternum, it would appet 
that in Perodictious the supre-sternal ossicles a 
responsible for the prominent antero-lateral angl 
of the manubrium stemi and thus for the dee 
supra-sternal notch. It is ible that they are 
regular feature in.the development of the sternum 
in this animal. It must not be forgotten, howeve 
that the supra-sternal notch in man is consderabl 
shallower in the newborn than in the adult, thoug 
supra-sternal ossicles do not seam to be a oonster 
feature here. 


D. V. Davins 
Anatomy Department, 
Bt. Thomas’s Hospital Medical School, 
London, 8.H.1. Sept. 27. 


1 Waters, 176, 608 (1085). 
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THE WATER PROBLEM IN GREAT BRITAIN 


EENEN N Bt BRE Gp; d 

a result of the summer drought and its pro- 
con ido Mie ARON Sr d Quse apdin 
eing expreased about the water resources of the 
yuntry. Ib is not easy for the general public to 
»oonoile restrictions and appeals for constraint with 
eriods of apparently normal rainfall, and yet this 
quently occurs. Even to the layman, there is 
learly something amiss when water conservation 
yroes an interruption of supplies m normally wet 
welities such as Durham. Thee are but the first 
ortents of a problem which shows every sign of 
eooming more acute the passage of time. 
The total amount of wat@ supplied by water under- 
ikings in England and Wales at present is estrmated 
) be in the region of 1,750 million gallons & day, or an 
verage of some 40 gallons per head of the population. 
his amount has been steadily rising during the pest 
wo decades, and it has been estimated that the water 
ndertakings will be called upon to supply in fifteen 
ears time at least twice the amount consumed in 
988. This rapidly rising rate of consumption is 
artly connected with the increased population and 
s rising standard of living ; but water requirements 
re increasing much faster than the growth of 
opulation. Improved sanitation and hygiene and the 
iift from rural or urban areas account for much ; 
ut it ia the spectacular consumption in the industrial 
eld which calls for most comment. Increasingly 
xmidable demands are being made by industry. 
For example, it is estimated that the refining of 
ne barrel of crude oil requires eighteen barrels of 
"&ier, the production of a ton of steel needs 65,000 
allons of water, a ton of sulphite peper similarly 
eeds 64,000 gallons, the proceasing of a gallon: of 
leohol requires 100 gallons of water; while the 
emands of thermal generating stations and atomic 
ower stations begm to look astronomical—some 80 
allons are needed ‘for each kWh. produced. At the 
ume time, numerous industrial establishments dis- 
narge waste of many kinds such as acids, oils, chem- 
ala, etc., which pollute the streams because of their 
oisonous, harmful or offensive effect. Cooling water 
yturned to streams at high temperature further 
xmpliogtes the supply for cities and industries 
ownstream. The problem is, of course, by no means 
xnfined to Great Britain. Even in the United States 
10 industriel use of water has exceeded the agri- 
iltural use, and the Paley Commission has estimated 
i85 by 1975 industry will $e consuming two-thirds 
? all available sweet water, and that availability of 
Ser yn) be bs eas ctor as cee ae 
wation of industry. 
Agrima domanda ix Geese Britain way anerdly 
igr&vate the problem still further. The possibility 
* controlled growth of crops and grass by summer 
rigation (already demonstrated by successful experi- 
ente at Rothamsted Experimental Station) involves 
toeptional demands for water. In south-east Eng- 
nd in a dry summer, up to 250,000 gallons per acre 
mld be usefully applied. 


While Nature is farrly bountiful in her supply of 
water to the British Isles—it is estimated that in a 
year of average rainfall some 2,000 gallons of water 
per head per day descends upon us—the greater part 
is ‘lost’ in sustaining river-flows to the sea, and this 
water returns fairly rapidly to ita source. As the 
river-volume is often irregular and intermittent, or 
locally insufficient, water must be stored or oon- 
served. Britain has no glacial ioe-oap to store winter 
precipitation against summer demands and drought, 
and we must depend on reservoir storage overground 


and natural storage underground. The water storage - 
capacity of England and Wales overground is now of ,;. 


the order of 200,000 milion gallons, which provides 
these areas with about three months supply of water. 
But although this is regarded as sufficient msurance 
at present against there occurring not more than once 
im ten years a drought as long as the longest known 
drought, the msurance is not evenly spread throughout 
the country ; and, in fact, most parte of Britain need 
to restrict supplies of water if no measurable rain 
falla for periods in excess of about thirty days. 
Moreover, this reserve does not take into account the 
steadily increasing demands. 

The natural storage underground of water is largely 
confined to certain receptive geological formations, 
notably the chalk. This has a surface outcrop in 
Bntain of some 5,000 square miles which, catching 
an average of some 20 inches of ram & year, gives an 
annual yield potential of some 750,000 million gallons. 
Other important aquiflers are the Midland Oolites, 
covering 2,000 square miles, with a yield potential of 
815,000 million gallons yearly; and the Triassio 
sandstones, covering 1,750 square miles, with a yield 
potential of 300,000 million gallons yearly. With 
15 per cent of our present consumption derived from 
underground sources, these figures appear reassuring, 
until we realize that widespread boring and pumping 
would be necessary to tap all the available resources, 
which again are not always in the right places. 
Furthermore, the utilization of these supplies needs 
careful management. Reports of falling water-tables 
from nearly all areas using ground-water are oommon- 
place and indicate a rate of extraction in excess of 
replenishment. Present withdrawals for the 10 
million inhabitants of the London Basin take some 
260 million gallons daily from the ohalk: records 
show a steady fall in the water-table here for the 
past hundred years. In the Thames Hetuary the 
hydrostatic level is now several hundred feet below 
sea-level, and the seepage of brackish water is causing 
concern. The Water Act of 1945 now forbids the boring 
offarther wells in the City of London without a licence 


-from the Ministry of Housing and Loca’ Government. 


The total water supply in Great Britain is clearly 
adequate ; but it is of little use unless it is available 
in the right place at the right time. Nature unfor- 
tunately distributes it very qnevenly in both time 
and spece., How are we to escape from this dilemma ? 
Clearly more water could be impounded in reservoirs ; 
but there is an obvious economic limit to this process, 
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P 
for it consumes much-needed land and disturbs many 
interests. There is the possibility of a much higher 
standard of watershed management to hold back the 
run-off and so conserve supplies. Artificial recharge 
of underground sources now suffering depletion could 
also be practised, as in the United States and the 
Netherlands. In the London Basin, some 150,000 
million gallons of the Thames flow might be preserved 
in this way. The use of sea water is also possible 
where salinity is no objection, although this produces 
problems of corrosion in pipes. The desalting of 
ocean water ag well as cloud seeding to induce rainfall 
are probably as yet uneconomic. 

The idea of & national water grid for Britam has 
occasionally been mooted, and indeed found a place 
in the Labour Party’s election manifesto of 1950. 
But water, although an equally important public 
utility, is not like gas or electricity : it largely depends 
on gravity for natural movement, and many doubta 
have been cast upon the economic and engineering 
feasibility of & national water grid. At the present 
time, there are some 1,100 water undertakings m 
England and Wales responsible for providing public 
supplies. More than 900 are local authority organ- 
izations, some 115 are statatory water companies, 
54 joint water boards and 47 smaller non-statutory 
water oompanies. There has been a tendency for 
smaller water authorities to be absorbed by the 
larger and for joint boards to be formed ; but there 
is still & great number of separate undertakings. In 
addition to theee public supply authorities, there are 
innumersble private water developers: for example, 
in the City of London more than a hundred ‘wells’ 
supply office and industrial buildings. There is thus 
& great multiplicity of water undertakers all working 
independently and very often against each other; 
and the problem which is looming ahead is being 
nibbled at piecemeal all over the country. 

There thus seems strong grounds for an over-all 
national water policy, and this was, in fact, envisaged 
in the Water Act of 1945, which imposed upon the 
Minister of Health the duty, since transferred to the 
Minister of Housing and Local Government, ‘to 
promote the conservation and proper use of water 
resources and the provision of water supplies in 
England and Wales, and to secure the effective 
execution by water undertakers, under his control 
and direction, of a national policy relating to water”. 
The necessary administrative organization to achieve 
this has, however, been slow to emerge, and many 
complaints have been voiced. The Minister did not 
set up the regional advisory committees which the 
Water Act empowered him to appoint. The River 
Boards Act of 1948 set up boards responsible to the 
Minister of Agriculture. The Central Advisory Water 
Committee lapsed in 1952, and the Inland Watpr 


Survey was sespended as an economy measure in the: 


same year (mee Nature, November 7, p. 823, 1953; 
and The Times, Maroh 24, 1954); and the industry 
has complained that it has been allowed too little 
capital investment in ison with other national 
utilities. (Manchester's Haweswater Reservoir, which 
was completed in 1941, had not been tapped by 1940 
because of restrictions.) 
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The water industry has proposed the formation + 
a ‘Water Commission’ separate from, but appointe 
by-and answerable to, the Minister of Housing ane 
Local Government. This idea has been formally sub» 
mitted to the Ministry by the British Waterworl 
Association, but appears to have found little favou 
Since this action the United Nations Economic an 
Social Council, in a report on Development ane 
Utilization of Water Resources (London: USL 
Information Centre, 1954), has recommended “ths 
each country would be well advised to set up a wate 
bóard or water commission at cabinet level". Tt: 
envisaged that such a water board would hav 
representatives of all interested government depart 
ments and local government bodies concerned wit 
the numerous aspects of, ter conservation an: 
utilization. The problemfof supply could be looke 
at as & whole and suitable policies formulated. The 
need clearly exists in Great Britain, as elsewhere, an 
the recent decision of the Minister of Housing an 
Local Government to revive and reconstitute th» 
Central Advisory Water Committee is a welcome ste 
in the right direction (Natwre, October 22, p. 76& 
and November 12, p. 908). This Committee is now t 
consider the extent to which the demand for wate 
is likely to increase and also the ways and means o 
collecting hydrological data, and will then mak 
recommendations. Ita report will be awaited with 
interest, for this problem is closely related to that o 
flood control, which, as has already been emphasixe+ 
in these columns (Nature, 172, 263 and 828; 1953) 
also merits more detailed-attention. Without muc 
careful thought and more vigorous action, we mus 
inevitably move in the future into the 
situation of Increasing water shortages amid plentifu» 
precipitation and recurrent flooding. 


THE THREAT TO SCIENCE 


STRIKING picture of the dangers whicN 
confront men of goienoe Aas been 
recently by Gerard Piel, publisher of Sotentift 
American, one of America’s leading magazines (Bull 
Atomio Sotentiats, 11, No. 7 ; September 1955). At the 
outbreak of the Second World War, he writes, science 
was a kind of ideal world republic. The scientif. 
community was &n international community. It wa 
the only truly international community at an epoch 
that was to see nationalism and the narrower concern 
of national power rise again to ascendancy in work 
politic, 
Stateamen, discovered early in the War that science 
is an essential element of national strength. To-day 
they rank it as equal in importance to their industria 


of national security. This suppression of internationa 
motives in favour of national ends has now ha 
serious consequences upon the life of science. The 
situation in the United States provides an extrem: 
case of what, to a greater or lesser degree, has beer 
happening in other nations. 
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Scientists are agreed, in the first place, that there 
as been a dangerous diversion of resources and 
alent from the really significant long-range concerns 
f science to the narrower short-range objectives of 
ractical resulta. Nearly half America’s expenditure 
ach year goes to armaments. Economic and social 
Teure have moved a disproportionate percentage 
f the inadequate supply of scientists from univer- 
ities to government and industrial laboratories. 
[ven in American universities, the work of science 
as become dependent upon income from outside 
contracts and subject to the outside motivations 
vhich such contracts imply. As a result, the careers 
f an alarming number of the younger generation of 
cientista are now permanently lost to science. The 
ducation of the next tion is jeopardized by 
he breakdown of science ing in, American high 
chools and colleges. The future of science has been 
nortgaged in the eagerness to exploit its past. 

Science has come under another kind of duress 
hrough preoccupation with national security in the 
arrow and negative technical sense of the term. 
Military secrecy seriously hampers publication and 
ommunication in a number of major fields of work. 
Jirect contact between goientiste has been disrupted 
vy restriction on the travel of American scientists 
(broad and the admission of foreign scientists to 
10teble victims of the invasion and abuse of personal 
xivacy and dignity which characterixe the loyalty 
ind security programme of the Federal Government. 


Jutside any conosivable connexion to national | 


ecurity, the attendant obsession with loyalty has 
reated an atmosphere of fear and conformity which 
3 a8 obnoxious and stifling to science as to any other 
ranch of free inquiry. 

It is impossible to caléulate the damage that has 
wen done to the integrity and vitality of the American 
oientifle establishment. ‘Without doubt we shall 
ay for it in the future. It will show up in the loas 
f the advances in technology which should have 
ome from the progress in science.we have set aside 
oday.”” 

There is & lesson in this recital The scientific 
nterprise cannot be successfully subordinated to 
aerely national ends. Without the long view—the 
rorld view—the advance of science must falter and 
ome ab last to a halt. 

The international tradition runs too deep in the 
fe of science, however, to have been throttled in 
fteen years. Among scientists in every field, their 
ersonal and professional associations with colleagues 
broad, their mutual respest for one another, and 
ae sharing of achievement in significant work estab- 
sh bonds which outreach the dividing movements 
f this period. The international community of 
sienose still provides us with our most hopeful 
rample of a world polity, in which statesmen and 
ttixens as well as scientists may some day participate. 
In the rest of his article Piel pomts to activities 
ke the International Geophysical Year and the work 
f the United Nations Technical Agencies as examples 
? those forces which should serve as hope and 
reouragement to men of science everywhere. 
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MODERN CYTOLOGY 


Internatlonal Review of Cytology- 

Edited by G. H. Bourne and J. F. Danielli. Vol. 4. 
Pp. xii4419. (New York: Academic Press, Ino. ; 
London: Academic Books, Ltd, 1956.) 9 dollars. 


S usual, Dr. G. H. Bourne and Prof. J. F. 

Danielli have selected widely different topics 
for Vol. 4 of the "International Review of Cytology”. 
While many readers might well ask for more unity, 
I thoroughly enjoy this non-conformist lack of 
uniformi The articles in which I am directly 
in are extromely useful and valuable for my 
reasearch work; the others are no lees important for 
sc i eee 

The first paper, by M. Kopao, deels with oyto- 
chemical surgery: the list of methods and the 
instruments available for quantitative cytochsmical 
investigations on isolated cells or their parta is very 
complete; but the descriptions are somewhat too 
short to enable one to utilize them without going 
back to the original papers. A new ‘‘volumetric sub- 

micromanipulator” and a modified microdilatometrio 
method are described ; they should prove useful, but 
it is perhaps unfortunate that tho resulte obtained po 
far with them—if there are any—are nob mentioned. 

After an interesting article on amcbocytes, 

i in molluscs, by L. E. Wagge, M. Wolman 
discusses cytological and cytochemical fixations : the 
conclusion is that even freeze-drying is far 
from ideal and that there are no good universal 
-agents. The next two papers, by A. Marshak 
and by R. Vendrely, deal with bacterial 
eytology and histochemistry (the latter a rather ill. 
chosen title, since’ bacteria scarcely constitute a 
tissue in the usual sense). They are well documented, 
but their very carefulneas leaves the reader with a 
slight feeling of frustration; he will often have to 
draw his own conclusions. 

Next come reviews on plant mitochondria (D. P. 
Hackett) and the structure of chloroplasts (K. 
Mthlethaler); we are here on safer ground, and 
there seems to be little reason to doubt that plant 


, mitochondria strongly resemble animal mitochondria, 


and that the structurally complex chloroplasta 
rud from QD Pepe distinot from the mito- 

Kurniok's review on the histo- 
ue ES “nucleic acids is very thorough and 
critical ; although it only deals with the techniques, 
it should prove very useful 

The article on structure and chemistry of nucleoli, 
by W. 8. Vincent, is clear and contains much new 
information ; the author reaches the conclusion that 
the nucleolus might be the aite of a limiting rate- 
reaction necessary for the maintenance of oyto- 
plasmic syntheses. With H. Moe and R. Couteaux 
the reader comes baok to more orthodox cytology 
the former writes about goblet cella, the latter about 
the localization of cholinesterase at neuromuscular 
Junctions. Both papers are very well illustrated. 
Finally, E. J. Oonway surveys the evidence in favour 
of a redox pump in the active transport of cations, 
and shows that this hypothesis adequately explains 
many facta in yeast oells as well aa frog skin, gastric 
muooes or planta. 

The book is very well produced ; the unfortunate 
consequence is its rather high price. There are 
extremely few misprinte—usually names of authors 
quoted in the text or in the bibliography ; but why 
is it that the only two words quoted in French are 
wrongly spelt ? J. BRAOHET 
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STRATIGRAPHICAL 
PAL/EONTOLOGY 


Stratigraphical Paleontology 

A Stady of Ancient Life-Provinoes. By Dr. E. 
Neaverson. Second edition, revised and enlarged. 
Pp. xii+806+18 plates. : 
Press; London: ord University Press, 1955.) 
105s. net. - 


HIS second edition of Dr. E. Neaverson’s text- 
book has been awaited with much interest. The 
earlier filled a gap of which teachers of paleontology 
were well aware. It was the first attempt at 
producing, in Britain, a book dealing with the 
application of palmontol to stratigraphy, and 
giving a general acoount of the succession of faunas 
and floras throughout the Earth’s history. The 
Temaining stoaks of this book were destroyed towards 
the end of the Second World War as & result of 
enemy action, and the author, in preparing a second 
edition to make good this loss, has taken the oppor- 
tunity of revising and augmenting the original. The 
chapter dealing with the morphology of foegils, more 
appropriate to a text-book of general palmontology, 
has been omitted. On the other hand, the account 
of the marine faunas has been usefully augmented to 
include details of their occurrences outaide Britain. 
Three more chapters have been added to deal with the 
vertebrate land faunas of the several continente, and 
in a final chapter the relationships of the continents 
as revealed by their past faunas are discussed. 
Dr. Neeverson has gathered together a vast 
amount of information from numerous and scattered 
sources to make & book which should be invaluable 
to teachers, no leas than students, of stratigraphy. 
Unfortunately, it is now in size and cost more of a 
book of reference than a text-book that every student 
oould be expected to buy. Tho emphasis is on the 
£oo-geographioal m that the faunas are dis- 
cussed 'sertatém un the various systems so that 
evolutionary changes are difficult to follow. Since 
stratigraphical subdivisions are largely based on such 
& clearer picture of the dependence of 
stratigraphy on palwontology might'have been given 
if the history of each phylum in turn had been 
traced throughout the geological record. This treat- 
ment has, in fact, bean partly accorded to the fossil 
planta, the account of which is oddly placed in the 
middle of the book between ‘‘Oarboniferous*Faunes” 
and ‘Tetrapod Faunas of the Late Palæoroic 
Bystem". 
The accounts of the feumas of each system are 
comprehensive and well documented. They assume 
in the reader a fairly high standard of stratigraphical 
and palmontological knowledge, but could have been 
made much easier to digest by the provision of good 
peleogeographical maps in[place of the numerous 
ee ee on which the 
i ion of rocks is shown by cromses, circles and 
black disks. 
In these days, when the eoonomio aspect of geol 
is more than ever before, it is to be 
that Dr. Neaverson, in common with many other 
teachers of palwontology, has paid so little regard to 
the microfossils. Leas than a is devoted to the 
Ostracoda. "Tho larger Forani am dro paid à little 
more attention, but no indication is given that there 
are large and varied microfaunas in almoss 
formation since the Cambrian, some of which are 
used daily as guides to stratigraphy. The last chapter, 
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on the relationships of continents and oceans, is inter 
esting in ita treatment of a complex and difficul 
subject but would, nevertheless, have been bette 
omitted. The subject is orce dealt with to 
‘superficially, and the evi is not discusee 
entirely without bias. 

The book is well indexed and includes eightee 
exoellent plates figuring a number of fossil species 
though the selection is a little unbalanced : one plat 
is devoted to nummulites, three to brachiopods, n: 
lesa than eleven to the cephalopods, one to lamelli 
branchs and two to echinoids. F. W. ANDERSON 
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MATHEMATICS FOR BIOLOGISTS 


Blomathematlcs 


The Principles of Ma ica for Studentsa of Bio 


work by the late W. M. Feldman, M.D.) Pp. xv 4-712 
(London: Charles Griffin and Oo., Ltd., 1054.) 80s. net 


EARLY eighty years ago Oharles Darwi 

described in his autobiography how the stud; 
of mathematios had been repugnant to him in hi 
early days, and then went on to deplore his con 
sequent lack of understanding of mathematica 
Principles, adding in explanation, “for men thu 
endowed seem to have an extre sense”. How ofter 
must Darwin’s words have been echoed by biologista 
especially with the tremendous increase of quanti 
tative treatment in biology during the past thirty 
years or 60. This great trend towards the quantitative 
has been most striking in the laying out of experi 
ments and the interpretation of ta; but it is t 
be seen also, and no lees characteristically, in tht 
growing use of mathematics for the development o. 


-biological theory. Biologists are in fact being face 


with &n inoreasingly insistent demand for capacity 
as well as i to utilize the tools whicl 
mathematics offers. Willy-nilly they will have to be 
prepared, in growing numbers, to aoquire and use gi 

some mathematical skill; and they will neec 
books to help them to do mo. 

There is now no sho of books dealing at : 
sicie of larala kenan ai Ces f d 
acquisition, analysis and interpretation of biologica 
data; but Dr. O. A. B. Smith haa set out to meet € 
different need. In i “Biomathematics” he 
has followed the late W. M. Feldman, to whom the 
two earlier editions were due, in aiming at & presenta 
tion of the fundamentals of mathematics as such, ac 
that the biologist should be able to see for himseli 
how his problem can be handled mathematically. 
Starting with an account of arithmetic procedures, 
includmg those appropriate to calculating machine 
and punched cards, the book goes on to cover a greai 
deal of ground includi ot only the more familiar 
principles of algebra geometry but also inequal. 
ities, series, integral as well as differential calculus, 
vectors, matrices and statistical theory. ‘ 

By mathematical standards tho treatment is doubt- 
leas very largely introductory ; but the biologist wiD 
find here a wealth of notions and methods such as 
can scarcely have been available to him before within 
the covers of a single volume. He must pr 
to find the going always easy, as Dr. Smith indeed 

his readers on p. 1, and probably few biologiste 
will take the full course of seven hundred pages 
without some skipping. Some perte, such as, for 
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xample, those dealing with the solution to iong, 


more 


vhich arise more widely in practice. In fact, although 
his may not bring out ite full value, '"Biomathe- 
oatics” is likely to be used chiefty as a-—reference 
rook to be dipped into as the need arises, and ita use 
a OT T ee eee ie coer o 
ymbols provided at the The need for 
moh a source of mathematical reference is more 


OE than even biologists themselves probably 


"So long e mathumatinl ook can poarosly fil to 
» expensive, and it is perhaps an inevitable mis- 
ortune that at 80s. the price of “Biomathematios” 
vill limit its sale. It is to be hoped, nevertheless, 
hat younger biologi will at least have ready 
woeas to Dr. Smith's in their laboratories, and 
will be encouraged to use Xt. For, given the oppor- 
unity, it oan offer much-needed help. K. Maruman . 


PRINCIPLES OF ANALYTICAL 
INORGANIC CHEMISTRY 


3rundlagen der analytischen Chemle und der - 


Chemle In wässerigen Systemen 
7on Prof. F. Heel. Pp. 348. (Wemheim/Bergatc. : 
7erlag Chemie, 1855.) 29 D. marks. 


HIS book deals in ftve chapters with the seper- 


ation of metal ions by precipitation techniques, 
eactions in molten salts, various volumetric titrations 


f AS and AH to AF of a chemical equilibrium, or 
appropriate treatment of reaction kinetica and 
xechanism. 


lhapter 2, while the derivation of Nernst’s formula, 
onneoting electromotive foróe with ionic activities, 
| only very briefly indioated in an appendix, 
Ithough ib is extensively used in the last ten chap- 
we. There are statements such as “reactions with 
owitive pK values use up and reactions with 
egative pK values yield ’ (pK is the negative 
garithm of the equilibrifim coefficient), or ‘the 
nergy of dissociation of certain complexes must be 
Mura etra ace duode DD: In other 
actions reactions are 


E libri 
hort time being merely due to the energy or entropy 
f activation. Agam, the term ''physioal" solubility 
: ES. f 


pK are listed, in the text 
ad m four tables of the appendix, without specifying 
19 temperature. 
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Advanced research workers and university teachers, 
on the other hand, should not be unduly disturbed 


not gun in conventional text-books of analytical 
ALBERT WABSHRMANN 


LENS THEORY 


Theory of Lenses 

By E. W. H. Selwyn. (Monogra for Studentsa.) 

Pp. 02. (London: Institute of Physics, 1950.) ðs. 
Y the theory of lenses, Mr. E. W. H. Selwyn 
means & discussion, in terms of physical optios, 

of the behaviour of real lenses. This book is intended 


for students for the Higher National 
Arako Bai, and no oF wri 


some of the things he may notice when using optical 
devices or trying to make them im the laboratory. 
One feels that the student who has fully mastered 
the contents of these few pages will really understand 
what he ia doing m such circumstances, for this is an 
excellent introduction with a very practical a 
After an initial discussion of the wave 


The last chapter deals, with correction for 
our, high-order aberrations, and the balancing 
procedure of the lens in achieving some 
cancellation of one aberration by a higher-order 
aberration of the same lind. 
uS MOD O M eee eS ponies; Bote 


Eek ecards 


all too abc corri nara ty 
greatest tem ion. But reader who has fol. 
lowed Mr wyn's treatment will naturally be 


thinking in terms of physica rather than of formule, 


80 that perhaps even so gentle a reminder may prove 
xd G. R. Noaxxe 
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Higher Transcendental Functions 
Vol. 8. Based, in part, on notes lefh by the late Prof. 
Bateman Manürrit Deja to by A, Badly 
Project. Edited by A. Erdélyi. 
ornis Institute of Technology.) 
[py peris MoGrew-Hill Publishing 
n e Ltd., 1955.) 495. 


‘HE third and final volume of this work, con- 

sisting of Chapters 14-19, deals mainly with 
problema much less tractable than those discussed in 
the previous volumes. Chapter 14 contains an inter- 
esting account of automorphio functions, a subject 
more akin to algebra than to analysis. It mchudes a 
summary of the theory, with references to text-books 
and research papers for those desiring to pursue the 
subject. 

Chapters 15 and 16, on Lamé and Mathieu fanc- 
tions respectively, are concerned with differential 
equations the solutions of which are not -expressible 
in hypergeometric form. As there is no general 
agreement about standard types of solutions, and as 
the formule are long and complicated, the editors 
have been forced to make a selection. In the case of 
the Lamé functions they have, wisely I think, 
employed the Jacobian elliptic functions; while in 
the chapter on the Mathieu functions they have 
followed McLachlan’s well-known text-book. Abelian 
functions snd multply-periodio functions, for the 
discussion of which ab one time large tomes were 

i are only briefly referred to. Does a like 
fate await the Lamé and Mathieu functions? In 
addition to the Mathieu functions, Chapter 16 has 
sections devoted to spheroidal wave-functions and 


ellipsoidal wave-functions. 
Sube 17 geriet an ecootu o Cosine oe 
number theory. It is scaroely full enough for begin- 
ners in the subject, but may be useful to them as a 
guide; to the research worker the references will, of 
course, be useful. There follows a chapter on mis- 
oellaneous functions, such as Mittag-Leffler's ma 
Wright's generalizations of the exponential an 
nale. In the final chapter is to be found 
a simple and interesting account of generating fanc- 
tions. The editors are to be congratulated on the 
completion of a most helpful aid to research in this 
field of mathematica, T. M. MaoRoparr 


Pro In Cosmic Ray Physics 
Edited by Dr. J. G. Wilson. Vol. 2. Pp. xi + 822. (Amgter- 
dam : North-Holland Publishing Company ; New York: 
Interscience Publishers, Inc., 1954.) 45 florins. 
HIS book continues worthily the work of the 
ub volume in presenting reviews of inter- 
deri eid dace dab a 
banat o specialists in this subject and those closely 
adjacent. Many such people will already have used 
the book. Since this book was mainly written in 
1952, and since this review appears late, it is necessary 
to indicate which portions have been seriously out- 
dated. Unfortunately, Dr. J. Q. Wilson's discussion 
of the unstable particles was written before the 1958 
at which the position about 
these particles was notably cleared. This conference 
now forms the best erbe ael for the study of 
these particles. For the future, data from high- 
energy accelerating machines will probably lead to a 
rapid increase in the amount of information. 
Prof. R. D. Sard’s article an the nuclear inter- 


actions of p-mesons at rest remains topical, but” 


might need to be more closely tied to the investigation 


“ 
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of mesonic atoms. Prof. H. Messel’s article on th 
development of a nucleon cascade is the most oon 
venient presentation of his theoretical work on 
subject which is under actual tal investi 
gation at a number of centres. The article b 
Dr. L. Voyvodio is & valuable introduction to th 
technique of interpreting particle tracks in nuolea 
emulsion. 


An Introduction to Deductlve Logic 
By Prof. Hughes Leblanc. Pp. xii+-424. (Nes 
York: ‘John Wiley and Sons, Inc.; London 
Chapman and Hall, Ltd., 1955.) 388s. net. 
"TES study of logio in ite various forma is makin, 
rapid progress; and in some American univer 
sities ib is accepted aa an un 
much is clear from the n 
appear regularly, many 
ticular fields. This 
delicate balance ib 


course. Thi 
of college texts whio) 
them valuable in par 


ig distinguished for th: 


this Lind wight wall help forward tho ireinag o 
physicists (including theoretical physicists), who 
later become theoretical biologista, capable of coptn; 
with the structure of systems of immense complexity 
The future, both national and academic, seems ix 
need able thinkers orientated towards deductive 
logio. Training in some parte of the subject migh: 
also be expected to In:oomrmmunication theory. 
This book by Prof. H. Leblanc contains a couple 
of chapters devoted to two-valued and many-valuec 
logics (inoluding modal logic), coupled with ‘classioal 
and intuitionist ra. Then he discusses, 
among other topica, identity, classes and relations. 
Finally, comes a study of syntax. While there it 
nothing strikingly new in all this, the author has 
contributed something of value to the education of 


non-specialists which should assuredly yield worth. 
while results. F. I. G. RAwrrs8 


Sclence News, No. 37 
Edited by A. W. Haslett. 


. 1284+16 plates. 
Mádx. : j 


Books, Ltd., 
1955.) 2s. 6d. 
WwW ‘automation’ the catchword of the moment 
in industry and elsewhere, it is not surprising 
that the enterprising editors of “Science News" have 
included an article on the automatic factory in 
their latest issue (87). This has been written by Dr. 
H. D. Turner, and in it he reviews the development 
of automatic machines, the growth of the automatic 
factory, and the need for functional thinking about 
technology to ensure that the second industria) 
revolution may avoid some of the harmful effecte 
on society which acconfpanied the first. Another 
interesting article ia one by J. B. Collins, who 
deacribea the inadequacies of existing artificial 
illumination and gives some pointers for research. The 
revolution in physics and d ped ed brought about 
&inoe Einstein published his first work on relativity 
A eda ago are discussed by W. B. Bonnor: 


wp e Ee M IE 
and by Prof. J. B. Cragg, who examines the eoologist'a 
role in Nature conservation. The general editor, 
A. W. Haslett, contributes his usual research report 
on & wide range of topice. 
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THE CHROMOSOME AS A PHYSICO-CHEMICAL ENTITY” 


By Pror. C. D. DARLINGTON, F.R.S. 
Botany Depertment, University of Oxford 


l. Deoxyribonuclelc Acid and Protein 


“NOON after the description of mitosis in 1878 its 
7 uniform mechanical character led German bio- 
ogists to point out that uniform physiological 
yroperties were to be inferred in the chromosomes 
aking part. From this beginning the way has led 
enevitably to the ition that chromosome 
yebaviour had two 
that the second was ion of the first and 
chat, ultimately, the two must be seen together as a 
whole. Twenty years ago it was le, following 
this view, to set out certain princip f chromosome 
Chiana and take note Gf s funy of 
arising from them!; possible, that is, by gevere 
neglect of secondary details. Since that time, 
advances in the physics and chemistry of the 
whromosomes have brought the two sides within 

These advances include two revolutions in our 
Knowledge. “The first depended on Caspersson’s dis- 
covery that the chromosomes consisted character- 
ustioally of & combination of protein and deoxyribo- 
nucleic acid (DNA), which are jointly concerned in 
their reproduction and in their other ‘activities*. 
Reproduction is, of course, a property equally of DNA- 
protein in the chromosomes and ribonucleic acid 
XRNA)-protein in viruses and other of the 
sytoplaam. y for both, Astbury showed that 
the peptide Bucleoti den ahama. atone eo thee EO 
4hat a template principle might ly*. This 
gestion still seems tal, atthe ough the m 
of fittmg is debatable. On Oasperason’s view, Bow. 
ever, the DNA was accessory, to the protein chain ; 
their attachment was reversible in the nuclear cycle 
end discontmuous along the length of the chromo- 
some, being in in the stretched fibres 
between the i unite. 

The seoond revolution disturbs this part of the 
account. The content of DNA does not, it seeme, 
fall in the resting nucleus but remains constant until 
wt inoreaseg in the course of reproduction. Thus 
DNA may well be at least as constant and continuous 
€ structural component of the HEX INI as any 
protein that it may contain. 

‘Several kinds of evidence contribute to this view 
end carry 156 even further. Isolated heads‘ and 
isolated chromosomes! have been shown to consist of 
DNA. and protem and a small and variable quantity 
of RNA. Now the protein varies in character. It is 
supposed to be largely histone in body-cell nuclei 
of animals. But, in fish sperm (which oarry, in 
@ sense, an India paper edition of the nucleus) 
it is largely protamme, a smaller molecule than 
histone, with & different amino-acid content’. Other 
‘residual proteins’ in nuolei, moreover, vary in 


quantity. 
For the DNA, on the other hand, several kinds of 
evidence have been obtained in favour of constancy. 


* Substanco of a paper to Sectlon B (Chemistry) of the British 
Associati testing at Pulse toad o Eoceeranee T 


physical and biological, . 


Ta agate quantity, Boivin* and Mirsky’ and their 
collaborators have shown that a nucleus with a 
standard chromosome complement (and I ahall return 
låter to defme what this means) contains a constant 
amount of DNA. In regard to ity, Chargaft* 
and others have shown that DNA (unlike RNA, 
which varies from tissue to tissue) has nucleotide 
proportions in terms of purine and pyrimidine bases, 
characteristic of the chromosome complement, or the 
sum of the or the genotype. The analogy here 
is with the lettera m & book the proportions of which 
differ in different works but are constant m one work 
or at least one edition. The infinite diversity of words, 
or of genes, is not; of course, revealed by itative 
analysis of whole books or whole nuclei in terms of 
these smaller unita. 

A second property of DNA revealed by these 
determinations has been the i nidi number of 


" to Watson and Crick, the 
DNA normally existe in the chromosome as a double 
and coiled nucleotide column, each side of which, if 
separated from ita partner, can act aa a template for 
the assembling of the other. On this besis DNA 
would appear as & self-sufficient genetic structure 
with the protein at least mechanically subordinate. 
But, of course, we do not need to take such an 
extreme view: equality and reciprocity sre also 
conceivable. 

This new knowledge leaves some uncertainties and 
& few apparent contradictions. But it allows us to 
reconsider the rules governing a part of chromosome 
behaviour, those concerned with changes of shape 
within the nucleus, which I have called the internal 
mechanios of chromosomes. It allows us to find out 
how far the micron point of view agrees with the 


angstrom point of. view. 


2. Spiralization 


The reproductive or mitotic cycle of the nucleus 
depends on the alternation of two states, the nucleus 
and the chromosomes, each of which is stable in ite 
internal mechanice. In the metaphase or most con- 
tracted state of the chromosomes the 
are packed for transit in a small, if not smallest, 
bulk; and the genes themselves are inactive. In the 
resting nucleus the chromosomes have absorbed 
water and have swollen to tens or hundreds of times 
their metaphase bulk. The gene are, or at least 
ray be, engaged in reproducing and in 
producing aleo RNA (ribonucleic acid) and pro- 
teins. Both these, partly by way of a special 
globular structure, the nucleolus", are believed to 
pass into the cytoplasm ; but their relative importance 
is debatable, like that of the DNA and protem in the 
reproduction of the chromosome. 

The physiological activity of the chromosomes is 
shown very easily. Nuclei which differ in content of 
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> 
(a) above (e) (d) (6) 
@) below 


Fig. 1. The three levels of spiral formation. (e) twisting, an internal-molecular 
change ; (3) rolung, a relational demonstrating tho faos; (o, d, o, 
ooltng’ stages Suoceams! vo pmen$ of major, and perhaps - 
order oofle i formed b 


in 
during prophase ; reli fifng fi 
ars 


genes are regularly produced in the spores which 
arise at meiosis in most planta: and when they 
differ the spores diverge in the rate of their 
a divergence which is the basis of fertility and 
sterility in planta. The reproductive activity of the 
ahromosomes, on the other hand, shows itself in their 
double structure : when they ap at the beginning 
Of the narb raitoeia ther have divided mte irs of 
chromatida. This change 4s reflected in the doubled 
DNA content of the nucleus”, z 

Side by side with the physiological cycle of mitosia 
there is aleo a mechanical cycle which has been called 
a Bpiraliration cycle. In the first stage E er 
of mitosis each chromosome consists paired 
chromatids arising from reproduction. These separ- 
ately assume a helical or ooiled structure which 
reduces their length to about one-tenth at the me 
phase stage“. When the chromatids reconstitute 
daughter nuclei at the end of mitosis by absorbing 
water, they stretch these coils; but movement is 
limited by space and the cois fail to straighten. B 
& kmd of hysteresis they are retained right thro 
to the next mitosis, where they reappear as relic 
cons. The mmute incipient internal coils? arise quite 
independently of the large decaying relio coils (Fig. 1). 

Three questions now arise. (1) How 18 the coiling 
Bob up? (2) What determines its direction, whether 
left- or mght-handed ? (8) Is the vimble coiling 
sufficient to account for all changes in length ? 


(1) The coiling might be set up by rotation of the 
ends, just a8 we ooil a piece of wire; if, that is, any 
outaide force were conceivable that could twist ends 
of fibres in & oell against the resistance of the fibrea 
themselves. This idea, however, is quite excluded by 
the fact that chromosomes, which have no ends at 
al, oan take a spiral form. In various planta where 
ring chromosomes have been produced experiment- 
ally, they meet with frequent accidents. But they 
oan take a spiral form and they can reproduce. 
Moreover, in Drosophila they propagate themselv8e 
well enough to keep the fly alive and, what ia more 
remarkable, allow it to pass them on to ita progeny 
after a due amount of crossing-over". 

Scarcely leas decisive is the evidence’ of complexes 
in which all rotation has bean stop by an experi- 
mental breakage and reunion of tids, which 
can unite in one body the whole chromosome com- 
plement™. On such grounds the force setting up 
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apart, usually without interlock 
ing: this molecular twist mus 
therefore at the same time gover 
the direction of reproduction of 
ring chromosome. In other word: 
each chromosome must be sug 
posed to have a reproductive o 


splitting or clea face which i 

o ( continuous out its lengt 
and continuous also throughout th 
mitotic oy g 


(2) fhe direction of coiling o 
chromosomes is another matter 
Left and right systems are foum 
together in the same nucleus and, in diploid nucle: 
in the same pair of chromosomes. The direction it 
however, probably constant for each arm of : 
chromosome at each mitosis. Now, if the direction 
of twisting as well as the capacity for twisting wer 
inherent in each piece of chromosome, the exchang: 
of pieces which is continually going on i the cours 
of evolution would have led to utter disorder lonj 
ago. The direction, therefore, must be under unitar 
control. Probably the agent is the centromere, thi 
non-spiralizmg group of genes which, in each chromo 
some, mfluences or directa all movements, inoludinj 
chemical movements, in which the chromosome hm 
to behave as a unit (Figs. 2, 8 and 4). 


(3) The answer to the third question is given by 
certain resting nuclei of glandular cells in flies. Ir 
the salivary glands, for e le, the chromosome 
are visible in the reatmg nuclei and are probably 
stretched to as much as three hundred times theh 





2 Ooimg of two amter chromatids (or nuoleotiie columns) 
iud nih Dos A AME err the cleavage: collmg 
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ninimum length. Olearly, the single visible coil of 
nitoais is not enough to account for this degree of 
:hange. Part of the explanation is revealed at 
«eiogia. 

Meiosis is a distinct type of mitosis in which cor- 

ing chromosomes pair, & process I shall return 

o later. far as coiling is concorned, however, the 
netephase chromosomes at meiosis show two special 
eatares. The first is that the paired chromatids may 
xil, not separately to form two rods as at mitosis, 
yat jointly to form a single rod. When they do ao, 
aowever, they are stil capable of falling apart 
nstenteneously when the chromosomes move to 
ypposite poles (Fig. 2). In other words, we again 
aave a strictly compensating coil and a strict cleavage 
‘ace as in ring chromosomes. 

Mos EN (uer daeectbod by Vujirin [926) oam be 
uinor spiral (first by Fujii in 1926) can be 
wen beneath or within the major spiral (Fig. 8). 
This two-order system of coiling goes with a greater 
ihortening of the chromosomes. But since all degrees 
of shortening occur, we may suppose that there are 
swo orders of coiling equally at mitosis and meiosis. 
Indeed, in view of the stretching of salivary-gland 
ahromosomes, we may expoct yət a third and 
lowest order of coiling or folding beyond the resolution 


of visible light. 
How do these systems of coiling develop? All 
visible coiling gets larger in amplitude as ite develops, 


dex ae ane ee ugue add e ds 
io ooiling. Might there not be, therefore, an 
indefinite succession of coilings following one another ? 
The answer to these questions depends on another 
unknown which we may now consider. 


, 3. Polynemy 


The characteristic structure of a polypeptide chain 
or a nucleic acid or a chromosome depends on the 
‘ength wise repetition or polymerization of a unib to 

a fibre. The reproduction of a chromosome 
epends on a crogs-wise repetition, a lateral polymer- 
zation, of the fibre. But is the chromosome itself 
3 Bingle ultimate unit! Until recently, this was 
weumed. But the double nucleotide column at once 
loubles the mmjmum element. The biological 
»videnoe goes further than this. 

Natural protein fibres are usually in bundles. 
Onder certain special treatment, genes and chromo- 
somes oan behave as though they were composed of 
zach bundles the constituents of which are capable 
of mutating or breaking imdependently!’. The 
ap or emergence of a mutation is then 

yed several cell rations’: in Amoeba five 
zenerationg -two flbree!*. The effect 
X a break followed by reunion is to cause the 


appearance in the oell of exchanges lookmg like 
shiasmate. But they are exchanges between fractions 


of chromatids. 
What does this mean? An analogy is helpful. 
The chromosome in genetics has & validity like that 
of the atom in che , unconditional for ordinary 
our pees but conditio for extraordinary purposes. 
Onder ordinary conditions, in normal mitosis and 
1ormal reproduction, the chromosome acta as & unit. 
But under extraordinary treatments the unit is 
lecom and forces us to admit that it is, after 
il, & e of fibres. 

How many fibres ! We oan make only comparative 
stimate. Olosely related plants and animals with 
ümilar numbers and shapes of chromosomes often 
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Ina chromatid as seen at! first 
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Fig. 3. Double irem ot eo 
anaphase melosis, n M TE 


show wide differences in size. A range of the order 
of 128: 1 seme indisputable, and it may be much 
higher’. Within the same a reduction of 
size to one-eighth has been found*. This happens 
only in blind-alley tissues of plante. In animals, 
however, of many groups, repeated chromosome 
halving is characteristic of the cleavage divisions of 
ihe oca egg)", In DNA economy, for which cleavage 
is a orisis this seems to be the counterpart of 
‘diminution’ in Ascaris. But it is a reversible 
diminution, for in the germ line the size must later 
be restored completely. In the body cells, on the 
other hand, we do not know that restoration is 
always complete: chromosome size, like chromo- 
some number, may sometimes vary from tissue to 
tissue. Again, following K-raymg of roots, chromo- 
somes have bean found to come into mitosis at about 
half their standard size’. Conversely, in haploid 
newts, the chromosomes are said to keep double 
their normal size, compensating, as it were, for the 
deficiency in numbers", 

Oen different degrees of multiplication, of polynemy 
as we may call it, occur in the same nucleus or tho 
same chromosome ? Only once, as a result of hybrid- 
ization, can this be supposed to have been seen. 
Species within many genera of plants and animals often 
have correspondmg chromosome complements differ- 
ing in size. These sometimes, retain their differences 
in first crosses. Wanner and Bruhin* have succeeded 
by heat treatment of a species cross in breaking and 
recombining segments of the thick and thin chromo- 
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somes and Bo producing mosaic chromosomes. Such 
mosaics have never been found in Nature. It may 
, be that the same general control which keepe all the 
chromosomes in step in a uniform nucleus can also 
usually put them right when they have fallen out of 


atep. 
Now if we consider the whole range of animals’ 
Bad “plants! known fur tab AROAN pisse end 


their DNA values, we notice that both vary over a 
range of 1,000 : 1. Where both are known, they vary 
in proportion: newts and lilies are large, mammals 
are medium, and fungi small, Again, we have 
evidence of a uniform nucleo-protem structure in 
the chromosomes. As a ooro where we find 
related species the chromosomes of which are of 
similar shape but differ in size, we must assume that 
a difference in croas-wise multiplication, in polynemy, 
is responsible; and the more Bo where the chromo- 
somes vary in size within an individual. 
Only the species test has so far been made. Hughes- 
Schrader has com the DNA valnes of two 
species of the mantid Liturgousa which differ in size 
of chromosomes. One with smaller chromosomes has 
twice the number of ita relative. It is apparently a 
tetraploid, one of the half-dozen cases known in 
animal species with sex chromosomes, But the 
DNA nuclear contenta of the two species are the 
same", Thus the chromosome, lowering its 
polynemy, has compensated for rating ite poly- 
ploidy ; the opposite to the haploid news. In many 
genera these sire and number relations hold. 
such genera DNA value may be expected to 
In this argument, ib will be seen, ‘we are inverting 
the Boivin-Mirsky rule and using it to correct itself. 
We are using the quantity of DNA to define the 
complement of chromosomes and hence to revoal 
where the character of the complement has broken 
down or may be expected to break down. 
A question of practice is also worth 
noting here. Hitherto rt has been convenient to take 
genotypic, structural and numerical change as the 
three di ions of all variation in chromosome 
behaviour. Here, however, they cease to be sufficient. 
Polynemy falls in a class by iteelf, and is best con- 
sidered as a fourth dimension of variation. 


4. Reproduction 


With the sasumption of polynemy there are two 
levels at which the processes of gene and chromosome 
reproduction have to be considered: the ultimate 
unit of nucleo-proteim fibre and the whole chromo- 
some bundle, whether of thirty-two units, as has 
been assumed in Amoeba, or 128, as I would suppose 
in the large-chromosome lilies and amphibians. The 
unit fibre of the Watson-Crick model e8 the 
separation of the paired and rolled or oo columns 
of nucleotides go each may act as the tamplate in 
the building up of a new double column. 
the mutual template relation of nucleotide columns 
still leaves us in. need of a. nucleotide template 
for protein manufacture. This has ita ordinary 
stereochemical problem with the ubi 
implications discussed by Dounce and others" ; 
it shares the common uncoiling problem of pov 
nucleotides, 

A separation, such asewould be required for repro- 
duction of the nucleotide and protein columns, would 
be possible if their ing itself ted the 
molecular spiral the existenoo af which we have long 
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prones me Mie a ee Can i 
taken by its amplitude to represent the molecule 
spiral ? The answer depends on two conditions tha 
are still uncertain: the degree of polynemy that oei 
be assumed in chromosomes of particular sizes ; an 
the position that is to be assigned to the protei 
com the histones and residual proteins o 
and his collaborators’. 

The reproduction of individual fibres will. be th 
necessary antecedent of the splitting of the whol 
bundle, unleæ the chromosome is to step down tı 
half ita former size. The evidence of X-ray breakag 
indicates that this event coincides with the begmnin; 
of mitosis at the moment when the chromosome 
begin to become spiral and cease to be breakable™ 
rein MPO EA Ponta Dra aer d 
are unsteble, the limit characteristic of per 
ticular types of cell. A in stability will give t 
Meus ael ee up on doen: If the shif 
is in the germ track, the result may even have thi 
ee any Srey ako Det 
described as a ‘mutation’! 
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5. Melosis 


When the. splitting of the chromosomes does no 
coincide with the beginning of mitosis but, on th: 
contrary, cupid eccle oly eee olen 
visibly and publicly, we have the other type o 
nuclear division: we have meiosis, We than discover 
several crucial testa of the mode of chramosonx 
reproduction. 

At meiosis the chromosomes become visible o 
‘enter prophase’ when still amgle; that is, befor 
they have reproduced and also before they haw 

completely untwisted. In this state chromosomes o: 
a kind fair, piece by piece, ripwise. There are tw« 
probably universal mechanical properties of this 
pairing. First, the association or attraction is limitec 
at any one point to twos, even when, as in polyploida 
there are three or more of a kind. Becondly, the 
chromosomes complete their untwisting and in s 
doing they set up & fourth kind of spiral system, thai 
F Rippen coiling. For once they rotate their enda 
and coiling get out of step (as they dx 
pel: Pu sh ees md IS REIR A 
torsion and this upsets their later development 
Whether the chromosomes roll-right or wrong, they 
must roll around one another until their relataonga 
torsion reaches i with their interna 
torsion, the common textile-spinning equilibriam 
ee ee Mb: Evidently the chromosome has 
pairing face just as it has a cleavage [fax 
(Fig. 12) 


Now, is is difficult to ace how columns of nucleotides 
could have such a pairing face when they are already 
paired: they are saturated. But columns separated anc 
prepared to attract the components of daughtei 
columns could have a pating face and might well bx 
limited to attracting one partner. The face of the 

pairing chromosome appears to do just what the fao 
OP the 3 roducing chromosome does:.it attracts tc 
e a a ee gei dd Ein 
caa a But the result is only momentarily the 
same. Equilibrium is not reached ; or if it is reached 
it is soon disturbed again. ‘The preparations foi 
reproduction are continued or resumed. This happen 
in the following way. Successive unite of activity 
along the chromosome ee the chromomeret 
(Fig. 4) are continuing to produce the price 
“which, according to Caspersson, are pushing therm 
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F, teln fibre; R-S., 8 ; 0, eentzomere ; H, heteroehromatun (reduced 
pe from Bariagton had Mathe, rar’ $5) 


part and making them visible. The protein and 
DNA content of the nucleus rises, and when it is 
loubled® the chromosomes split and at the same 
moment they fall apart. 

Thus, although pairing is a substitute for repro- 
luction and may well delay reproduction, it does not 
rovend it. Why? The rolling or relational coiling 
X the is & sign that the partners are not 
theme. completely uncoiled at the molecular 


why pairing is not a substitute for reproduction. 
The torsion which underlies it is certainly the reason 


why uction is usually followed by a 
Vp sini ip iiem Por he toman is relesacd 


over and the cytologist calls the formation of a 
ihiasma. Both these vary in frequency, as does the 
tormon which precedes and ap determines 
them. 


Too poira ow Sones es See ee ee 
First, universality and potential uniformity in 
i time, place and action demonstrate the 


olding joined by stretched fibres which must be 
reaker. The fewer the number of weak points at 
vhich breakage of the two chromatids oan occur, the 
nore exactly oppowite will the breakage be. It also 
eems likely that the olustering and folding within 
hromomsres are related to the physiological integra- 
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. 
tion of the parts of genes (Fig. 4). 
For both vary m different parts 
of the same chromosome" and 
the same part varies in different 
tissues of the same organism'"!. 
These variations must have a 
molecular basis and that is & 
problem we have to keep in mind. 


6. Free Deoxyribonuclelc Acid 


It is important to see how far 
we can go with the assumption 
that DNA is the structural basis 
of the gene and the chromosome. 
But we know that DNA can 
exist in & free state. The ocour- 
renoe of bacterial transformation 
shows how important this free 
state can be. In animal eggs and 
In the pollen mother cels and 
pollen grains of plante, reserves 
of DNA in excess of the nuclear 
constant have been determined", 
and in the cytoplasm granules 
containing DNA have been ident- 
ifled*. Moreover, there have been found in the 
Feulgen-staining of chromosomes variations which 
are related to capacity for spindle production in 
the cell at mitosis. This 1s particularly striking in the 
differentiation of the mammalan bone marrow, 
where the red and white blood corpuscle precursors, 
as described by La Cour, are respecti glutted 
and starved of DNA; the starved 
are thinner and also longer than the glutted 
ones, 

These general variations are to be contrasted with 
a second t of variations which are cyclical and 
localized. Un many planta and animals there are 
particular segments of particular chromosomes which 
Beam to accumulate DNA in an unpolymerixed or 
fluid state during the resting stage of the nucleus. 
Theeo segments are probably groups of smaller and 
leas specific genes”. They are known as hetero- 
chromatin. Quantitative observations on the cyclical 
behaviour of heterochromatin are much needed. For 
the time being we can only say that it appears to 
differ from the rest of the chromosomes in the rate 
at which it undergoes mitotic changes, and the 
difference can be exaggerated at low temperatures. 
At metaphase, the heterochromatic segments may 
then appear to be deficient in DNA; they show 
nnoleio acid starvation. They differ from the rest of 
the chromosomes somewhat as the chromosomes in 
the white cells differ from those in the red; they are 
thinner and more weakly staining than the unstarved 
parts. They remain, however, the same length as 
when unstarved™ 


In extreme circumstances where there is little 
heterochromatin in the nucleus, its starvation can 
also, it seems, be extreme. In certam polyploid 
al oi gg nisal edis itid bora 

mammals", formation of spipals fails with 
extreme starvation. This was the first indication we 
had that DNA was an cesential agent m spiral 
formation, the nucleotides being to 
be arranged like the steps in & spi staircase 

ig. 4). " 

recent experiments of Mirsky and Ris’ on 
isolated chromosomes have oarried.us a great deal 
further. They have shown that it is the combination 


1144 


e 
of the polymerized DNA and residual protein (not 
histone or protamine) which maintains the fibrous 
structure and thus must determine the forming of 
spirals of the chromosome. Similarly, the observation 
that DNA-starved segments show errors of repro- 
duction, sticking of chromatids, was taken to mean 
thas DNA was essential for reproduction of the 
protein thread. But, of course, we merely notice 
the DNA because we use it as a marker for 

i in routine observation. It would be 
better, therefore, to say that the?protem and DNA 
are necessary to one another in the right com- 
bination. 

Are we justifled, then, in reconsidering the whole 
assumption of nuoleio acid starvation? Could we 
suppose that the starved chromosomes or segments 
in all these cases are indeed chromosomes which have 
divided without reproduction of their individual 
flbree—chromoeomes reduced in protein as well as in 
DNA to half. ? On this view, a chromosome 
with a thin segment would be like one in the 
Orepis hybrid between two species with two levels 
of polynemy. 

A number of properties of starvation put this view 
out of court. First, with local starvation, minute 
segmenta of ordinary chromosome can be intercalated 
in a length of heterochromatin. They are then visible 
as minute darkly staining pomts in tho starved seg- 
ment" Secondly, with general starvation and, can- 
versely, with general plethora, there is always a 
correlation with spindle development and probably 
general protein production m the oell*. Such differ- 
ences have no parallel in the group of cases where 
chromosome size is spontaneously or experimentally 

down. 
two bodies of evidence of DNA as a solely 
genetic structure on one hand, and as a partly physio- 
logical fluid on the other hand, are now in plain 
contradiction. Before we can resolve this contra- 
diction, however, we shall need to solve problems 
the wider field of cell-nucleus relations. 


7. Cell and Nucleus 


The nucleus is the most highly organized part of 
the cell, and it has hitherto been accessible to more 
varied modes of experiment and analysis than the 
cytoplasm around it. It was necessary to establish 
` the nuclear framework of heredity before we filled in 
the cytoplasmic details, We had to understand 
nucleur genes before we could mvent plagmagenes*, 
Bo it must be, to some extent, with the chemistry 
underlying heredity. But we must all the time use 
the relations of the two, and the relations of chemistry 
and tica to keep our bearings. 

Tha predominance of the cytoplasm for the short- 
term effecta which we call physiological and the 
predominance of the nucleus for the long-term effects 
which we call genetic, has led to a continual conflict 
of opinion. On a basis of chemistry and also of 
microbiology the conflict is bemg resolved. Nucleus 
and cytoplasm popu their enzymatically ae 
nifloant proteing by means of genetic particlea, w. 
depend, one on DNA, the other on RNA. The 
nucleus exerts ita long-term uu over s bs 
plasm b permanently changing its compoei on ; 
passing Gat into ıt RNA, haps aleo protein, and 
exceptionally, also DNA, But, hke a good adminis- 
trator, it delegates as much of ite work as possible to 
the cytoplasm. It delegates the business of respiration 
to the mitochondria, and as Brachet showed, from 
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the growth of Acetabuloria cella without nuoleiti, it 
delegates the routine work of protein production, so 
far as it is routine work, to the cytoplasm where tho 
RNA-rich microsomes can, no doubt, undertake an 
unlimited amount of repetitive activity. 

The cytoplasm exerts ita short-term control over 
the nucleus not as a rule by ing the com- 
position of the chromosomes, for such are 
irreversible, but by feeding them with materials 
which either stimulate the activity of certain genes, 
or provide for the reproduction of all of tham. In 
regard to these alternatives, the lagam differs at 
the two ends of any cell the ts of which are 
going to follow a different course of development™. 
Similarly, the initiation of meiosis in the nucleus, 
so often synchronized for 
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Our knowledge of the chromosome as a physico- 
chemical entity will continue to be gained in part 
from these physiological reactions which we can 80 
readily control in our expermments. We have to 
continue trying, as in the t discussion, to 
combine ideas expressed in the three languages of 
the angstrom, the micron, and the naked eye. We 
p ee ear cire to Banat but in the 
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CHEMISTRY OF THE GRAM-STAINING PROCESS* 


By Pror M. STACEY, F.R.S. 


Chemistry Department, University of Birmingham 


Renee ACID (RNA) and deo 

nucleic acid (DNA) form a high proportion of 
the organic matter of all bacteria and other micro- 
organisme, In some yeasta the nucleic acid oom- 
Prine oll Wille BE Gu ae de weight 
of the cells. While it is quite evident that deoxyribo- 
nucleic acid plays a vital part in cell division, con- 
stituting, with combined protein, the major part ef 
cell genes and chromosomes, it is by no means clear 
what are the major functions of ribonucleic acid. 


differences 

eventually will have to be treated from the chemical 
point of view as an individual. Our bacteriological 
colleagues have built up a vast store of knowledge 
regarding the activities of all these individuals. By 
microscopic, staining, fermentation and immunol- 
ogical techniques, it is poasible to identify them all 
rapidly and with isi i 


Gram such as the dysen 
bacillus, are nguch less le ee, 
oS eas can give rise to a 
t seamed apparent thatethere must be i 
the components of Gram- 
and Gram- Many theories had 
been put forward m the to explain the Gram 


i ^ under a variety of conditions such 
as ‘old age’, treatment with alkalis and acids, and 


bd from a paper enitiled the Nucielo Acid Jackets 
of Meeran io a paper e Chem istry) Britich Association 
Seem seme ita rag ae, 


with boili 
“which 


during the process known as autolysis. The resultant 
Gram-negative cells usually appear smaller and 


material which gives in some cases a reaction for 
nucleic acida. 

With the late Dr. H. Henry we showed that suitable 
Gram-positive bacteria could be ‘stripped’ of an 
easential component of their Gram-positive material 
by extraction with 3 per cent sodium cholate . at 
60° O. and thereby rendered Gram-negative. A 
fraction, obtained from material in the extract, itself 
Gram-negative, could be ‘replated’ on to the Gram- 
negative ‘cytoskeletons’ under reducing itio 
to restore in a large measure the Gram-positive 
characteristics 


This eesential part of the extract was identified as 


- the magnesium salt of ribonucleic acid, and we 


expressed the view that the dye-retaining material, 


& number of Gram-positi by a short autolytic 
procedure and dissocia sag cides Rene rae 
neaium ribonucleic acid and a Gram-negative c 
protein which, if the —8—8— groups in the latter 
were kept intact, would re-combine to give a Gram- 
positive mass. 
came from various workers who 
would destroy the Gram 
Striking effects on Gram-positive cells can 
be obtained with reagents which have a strong 
affinity for ribonucleic acid. Lithium salta, for 
PETET A ne Rol ie REER 
into masses at the sides and ends of -shaped 
bacteris. Surface-acttve agenta also cause the 


acid can be demonstrated with one 
organism, Closiridsum sporoygenss, a Gram-positive, 
which will grow in Gram-negative form under adverse 
cultural conditions such aa magnesium starvation. 
Addition of magnesium salts will slowly restore the 
Gram-positive state, while addition of magnesium— 
ribonuoleio acid will rapidly restore both living and 
dead organiams to the Gram-positive state. 


ribonucleic acid will ‘replate’ in any measure. 

ing can be seen in striking manner by photo- 

in the ultra-violet, where the nucleic acida 
&beorb. Dr. P. Mitchell, of i has claimed 
that the essential part of the Gram complex is a ‘P’ 
factor which is & phosphatide. In our hands, 
however, extraction, for example, of Ol. walchis cells, 
methanol and ether for several hours 
remove all Mitchell's factor, leaves 80 per 
cent of the cells Gram-positive. Phosphatides may 
ee ae ibo: Ne yeaa 


In true Gram-negative, which have a significant 
ribonueleio acid. content, „and in Gram-negative 

the i is -all in ionio form ; 
whereas in Gram-poaitives the major proportion of 
cee f 
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Men eu Plays an important part.in bacterial 
division and is an essential for most 

Genan positivos miich -which require a higher proportion 
o Gram Bince we have not been 

ablo to ‘pais’ magnesium bell acid on to tro 


anioal disintegration of 
such cases that the cytoskeletons cannot be restored 
to the Gram-positive state, neither can cytoskeletons 
be rendered Gram-negative by autolysis methods. 
The latter may be due to the very and 
persistent action of ribonuclease, only quite 
recently have we been able to isolate nucleoproteins 
from yeast free of this enzyme. 


close association between the ribonucleic acid— 
surface 


components of the Gram complex poly- 
saccharide synthesis in some micro-organisms. This 
can be shown very well with those which 


dextrans and lævans. It is possible that the 


Pepe en ear sens DA AE TUN 


E cct mE 
saccharide synthesis can be shown in a much more 
Pnewmocooous 


for example, types 3 and 8. 
Griffiths, 


Hoeat-killed encapsulated 
+ "ea of smooth Typo 9 ^ T¥Pe 2 livo cells 


Pn ale 4 Type 1 » AA — ‘Typo 1 ltro colls 
ako 7 


Bough Type 2 Hve 4; Heat et nicom — ‘Type 3 livo cells 
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Dewson, and colleagues in the United States later 
confirmed these discoveries, and showed that any 
type could be transformed through ita ted 
live form ; while Alloway, also in the U: States, 
dissolved the heat-killed cells in sodium cholate and 


of type-specific deoxyribonuoleio acid in each 
cage. 

A number of types have now been transformed 
with the appropriate highly purifled deoxyribonucleic 
acid. The transformed cell takes on all the properties 
to reproduce 

Other bao-, 
terial types have also been transformed, and, in 
addition, other roperties such as drug resistance 
nave: been Gab ried, 

TE swe ecnidor tie Tmodheniat GF thd, Hioyribadi 


appropriate receptor 9 t 
pattern as the polymer to be synthesized, and it 
must possess a minimum number of sugar units in ite 
chain. : 
According to these requirements, then, the trans- 
forming deoxyribonucleic acid could possess, and 
with it, its polysaccharide primer. Posey a uiis 
mono-layer would be sufficient, and it need be no 
then an oligosaccharide. In my view, it 
would mean that the so-called ‘memory’ of the 
transforming deoxyribonucleic acid is nót solely due 
LE den KP 
carbohydrate structure it rigidly in shape 
until ib meets, in the Rough form of an unenoep- 
sulated Pmeumocooous cell, a receptive protein with 
which it oan combine to re-form the complete enzyme 
is. It is of interest 


1 specific 
Dm: which are probably builb up as 

One of the great fields of investigation awaiting 
the attention of chemists is thit involving the 
isolation and the chemistry of nucleoproteins. Determ- 
imation of the mode of linkage between these two 
groups of natural molecule and their isolation m a 
form whereby biological fanction is retained will help 
in solving problems connected with the chemistry of 


as aac M LEE 


ol ET NT iu duni 
recombination to retain ‘living’ attributes may not 
be too difficult a problem. 
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RADIATION DAMAGE TO METALS AND ASSOCIATED PROBLEMS 


N the course of the annual autumn meeting of the 
Institute of Metals, held this year in Buxton, a 
4scussion was held on September 22 on the subject 
f “Radiation Damage in Metals”. The Metal Physics 
Jommittee of the Institute had this dis- 
usaion under the chairmanship of Prof. R. W. K. 
Ioneyoombe, professor of physical metallurgy in the 
Iniversity of Sheffield, and were drawn 
«om the Metallurgy Division of the Atomic Energy 
tesearch Establishment. 

Dr. M. J. Makin spoke about the effect of radiation 
«a the mechanical properties of metals and the 
mportance of knowledge of this phenomenon when 
undertaking the building of nuclear reactors, much 
f the structure of which is inevitably exposed to a 
‘avy flux of neutrons. An experiment in which the 
nechaniocal of nickel were tested before 
nd after i iation showed, in respect of the 
radiated sample, a considerable inorease in yield 
ee ee ee 
ifting of the streas—strain curve. The rate of work- 
sardening was leas in irradiated material than in the 


«roperties was related to the temperature at which 
he irradiation took place. Some of the irradiation 
ffects can be annealed out. Experiments with 
pper show that 300—400* O. is a suitable range, 
UE oe eave non Sore OC geo 
mately 2 eV. With nickel, the range is 350—400* O., 
uggesting that the activation energy is about the 
ame as that of self-diffusion. The temperature 
dicated for nickel is rather lower than that at 
which cold work anneals out and, further, the 
eduction of ductility by irradiation is much legs than 
hat brought about by cold work. 


The effect by irradiation on mechanical 
roperties a to resamble more closely the 
ange the addition of an alloying 
Jemen? than, as been suggested originally, that 


aduced by oold work. Irradiation of material with 
; duetile-bribole transformation raised the transition 
emperature. Work on single crystals of ductile 
oetals shows that the rate of increase of yield streas 
3 not lmear; the effect appears to be proportional 
© the $ power of the neutron dose, and there is no 
videnoe of & saturation point. Efforts have been 
eoru M E A. 
oe une Hie tele Thus, 

, has suggested that the knocked-on 
rege: y melts a very small region of the 
Tysial and that solidificatign is eo rapid that tho 
tom will not return to ite-original position. Another 
uggestion is that the copper atoms knocked out of 
he lattice migrate in formmg a peeudo- 
srecipitate which is attached to dislocations. 


peratus of novel types. It is necessary in 
he Gish Gloss to Midi cdita hee e 
he second, to carry out delicate tests by remote 
control on speormens which are strongly radioactive. 


Mr. Plail’s contribution clearly demonstrated the 
demands now made on technicians and apparatus 
constructors and how well these demands have been 
moet. 

Dr. P. O. L. Pfeil dealt particularly with the pre- 
paration and microscopic examination of irradiated 
specimens. The microscope used is of the usual 
inverted type, but the optical system following the 
objective is replaced by æ high-definition television 
camera. The camera is connected to a large monitor- 
tube mounted in a conventional cabinet, and the 
image of the specimen is displayed on this monitor. 
A very high standard of resolution has been attained, 
photographs of the screen image (magnifloation, 
x 1,000) bemg remarkably alse Dr. Pfeil dis- 
cussed the microstructures revealed by such exam- 
imation and mentioned that a Russian delegate at 
the Geneva Oonference reported that a sample of 
alloy containing alpha-urantum and gamma-uranium 
became 100 per cent gamma-phase when irradiated 
ab a temperature at which it would otherwise have 
remained two-phase. There is a difference of opinion 
as to the mechanism involved in this change, but 
Dr. Pfeil favours the view that the of a 
body-oentred-cubio nucleating agent initiate the 
growth of a small region of body-cantred-cubic 
structure among atoms which are cooling after the 
intense local heating in the track of a i 

Dr. H. M. Finniston, head of the Metallurgy 
aaa i M 
ment, spoke about radiation in uranium and 
the marked dimensional changes observed in irradi- 
ated i It has been found possible to study 
the dimensional changes by using a thermal analogy, 
and, although the phenomena are entirely different, 
the analogue method has given valuable information. 
It centres around the 


orystel orientation in the rods, since uranium shows 
pronounced crystal anisotropy. The closeneea of the 
analogy is demonstrated by the effect of pile irradia- 
tion on single-crystal specimens of uranium which 
grow in the direction of the axis. Dr. 
i forms in which 
in future. He also 


Dr. J. H. O. Varley discussed radiation in 
ionic solids with reference to the i 
halides and methods of evaluating o, the ionization 
oxpes-seclion. The investigating tool used is the 
colouring of the halide crystals on irradiationb*, The 
ee raris nee as oot by AO and 
more thoroughly by heat. The ‘temporary’ colouring 
(ested by TER) to displacements of 

electrons in the lattice, the ' colouring 
(fast to light) is associated ‘with displacement of 
atoms. The measured cross-section determined from 
the number of permanent colour centres per o.c. 
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ced by a given bombardment is of the order 
3 x 10-9! am.*. The cross-section calculated on the 
assumption that displacements are gree by 
direct collision with atomic nuclei lies between 


and the number of 
colour centres produced. Dr. Varley used the relation 
between the cross-section op for & p-fold ionization of 
a given atom or ion and the cross-section c, for a 
single ionization in the approximate formula 


Oy ~ 0i 2 


where A is the ‘area’ of the atom. From the range- 
energy relation obtained experimentally, it appears 
that c, is of the order 10-1’ om.*; A can be taken 
as ~ 10-1  am.*. By the substitution 
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Oy ~ 10-11 (1073)91 
Binoe og ~10-" om’, 
p — 3 as the number of electrons stripped 
ion. It is thus indicated that the removal of three 
electrons from a given negative ion is a sufficiently 
probable process to account for the number of colour 
centres and, consequently, for displacements pro- 
duced, if ib be assumed that each one of these three- 
fold ionized ions is ejected from ite lattice site and 
trapped at some other site in the crystal. The end- 
state can thus be halogen atoms in interstitial 
positions, trapped in poaitive-ion vacancies or at 
dislocations, and electrons trapped in the sites 
vacated by the halogen ions, these electrons giving 
rise to the colour centres. Dr. Varley ooncluded by 
remarking that vacancy pairs can lead to fast 
bleaching by acting as scavengers, but there is still 
much to be elucidated. : J. FEF. HrssrmY 
1 Varley, J. H. O., J. Nuolear Hnergy, 1, 180 (1954). 
! Varley, J. H. O., Nature, 174, 896 (1964). 
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THE NATIONAL GEOGRAPHIC SOCIETY—PALOMAR 
OBSERVATORY SKY ATLAS 


HE first section of the Palomar Sky Atlas has 


Schmidt telescope on Mount Palomar. This area of 
the sky has been photographed on 879 pairs of plates ; 
each plate of sire 14 in. x 14 in. covers an area of 
7 x 7 degrees. The plate centres are by 
overlap by + . 
hed in two oolours 


wave-length range of from 3500 A. (the short-wave 
tranamiasion limit of the correcting plate) to 5000 A., 
the maximum sensitivity being at about 4100 A. 
The red exposures are obtained on the Eastman 
10332 emulsion, combined with a red ‘Plexiglass’ 
filter, with a wave-length range of from 6200 A. (the 
short-wave cut-off limit of the filter) to 6700 A., the 
maximum sensitivity being at about 6500 A. 

The exposure times for each series were chosen to 
reach the faintest stara which can be recorded by the 
telescope under average o ing conditions, These 
times were i for each shipment 
of plates and range from 10 to 15 min. for the blue 
exposures and from 40 to 60 min. for the red. The 
photographic magnitude limit is 21-1 for the blue 
plates and 20-0 for the red. The magnitudes of 
stellar images on tho blue plates are approximately 
on the same system as that of the international 
photographic magnitudes, and those of the images on 
as the red magnitudes of Kron and Smith. The 
differences between blue and red magnitudes of steps 
on tbe survey plates are approximately 1-6 times 
their international colour indices. Stars having an 
international colour index of 0-7 appear about equally 
bright on the blue and red plates. The scale of the 
plates is 67-1 seconds of aro per millimetre. 

Each pair of photographs of a field was inspected 
for quality before pens eae see for reproduction in 
the atlas. If one of & pair was rejected, the 


Gs cate A IDA 
the Graphic Arts Facilities 
logy. Care has 
been taken to ensure that the faintest details at the 
limita of the plates are reproduced even ab the price 
of inadequate reproduction of bright objecta, so that 
the images of faint stare, galaxies and nebulositiea, 
which are beyond the reach of amaller instruments, 
are 
extensive tests and trials, Eastman Kodak 
in Positive glass plates were selected for the 
itive ies and Eastman Kodak Uni- 
contrast double-weight paper for the negative printa. 
The contrast of the paper is gamma 2-0, practically 
independent of development. The original platee 
show considerable variation in background density, 
which depends upon the sky brightness. Original 
plates with background densities lesa than 0-8 and 
greater than 0-0 were found to give inferior resulta 
and were rejected. The most. satisfactory reproduc- 
Gian was found to De obtemed: Ey pun ins o! poss ve 
to a density of 1-4. The prints were found to 
be most satisfactory with a density of 0-2 or slightly 


ee mec NEN isthe 
position of the plate centre for e 1855. In the 
north-east corner of each M scudo om is a labe) 
giving the serial number of the , the date of 
the exposure and the 1950 oo-o tea of the fleld 


centre. 
financially possible by 
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beerving time with the 48-inch Schmidt telescope 
quired to obtain the survey photographs was 
asde available by the Palomar O tory of the 
ahforni& Institute of Technology. Approximately 
ight years of observing time (1949-56) will be 
oquired to obtain the negatives. The copyright for 
*be Atlas is held by the National Geographic Socisty. 
The Atlas has been made available at a price that 
overs only the cost of production and ing of 
he printes. The estimated cost was 2,000 do 
«er set of 1,758 printe (870 blue exposures and 879 
ed exposures) if fifty copies were ordered and 
,600 dollars per set if a hundred copies were ordered. 
Whe actual price can be established aftar the 
srinting is completed. tion, of orders will 
«o accepted if the estimated price is higher than 
€,000 dollars. Only one printing of the Atlas is 
Janned, and no orders could be accepted after 
Jetober 1, 1954, when, the reproduction was 
:ommenpoed. 


The Atlas will provide an mvaluable working tool 
or observatories that poses copies. Tho Franklin 
idams Charts, which covered the whole sky bub 
vyhich were made from 
amulaions only and which 


‘or many years proved of value for many 
vurposes. The photographs m two colours of the 
resent survey and the famt-magnitude limit reached 
mro of special importance: it is readily possible, for 
xxample, to recognize red stars and blue stars by the 
»omperison of the sizes of their images on the blue 
and red photographs, while for such studies as those 
of interstellar absorption and the distribution of faint 
jalaxies the reproductions will prove most useful. 
It is recommended that, in order to prevent damag- 
mg the when in use, they should be covered 
with glass plates. The most satisfactory illumination 
8 with the light source low and to the rear. 

In making this Atlas available and at a reasonable 
wice, astronomy will owe a great debt to the National 
Jeographic Society and to the Mount Palomar 
Dbeervatory. H. BemNcHA Jonas 


OBITUARIES 


Prof. A. R. Radcliffe-Brown 


Wm the death on October 24 at the age of 
eeventy-four of Prof. Alfred Reginald Radcliffe- 
Brown, emeritus professor in the University of 
Oxford, ive social anthropology has lost ita 
seader and. exponent. An intellectual heir 
of Montesquieu, Comte and Spencer, he represented 
-he theoretical tradition which cuhninated in Durk- 
acim, flourished with the French sociologi achool 
and was submitted to the test of empirical fleld- 
observations by British anthropology. 

Radcliffe-Brown read mental and moral science as 
a scholar of Trinity Oollege, Cambridge, and he 
worked with both Rivers and Haddon. At the age 
of twenty-six, after his election to the Antony Wilkin 
studentship in ethnology, he carried out research 
among the Andaman Islanders. His book under that 
sitle, completed in 1918 and lished in 1922, is & 
brilliant of ritual of social organization. 
Together the account of the Cambri o expedi- 
tion to the Torres Straits and with mowski’s 
“Argonauts of the Western Pacific’, it inaugurated 
z new departure and pointed the way to the intensive 


NATURE 


1149 


fleld-work characteristic of modern anthropology. 
from a number of important articlea, this 
pioneering work marked Radcliffe-Brown’s principal 
contribution to the fleld-study of primitive peoples. 
This was due mainly to his conception of social 
anthropology as a natural science of society and, 
within thie discipline, to poe elena attraction to 
ru aiming at the lishment of general 
Prodi. Brown propagated his views with real, 
and this left him with little time for field-investi- 
gations. He was appointed the first professor of 
social anthropology in the University of Cape Town 
(1921), head of the newly created Department at 
Sydney (1926), where he founded and edited Oceania, 
and professor at Chicago in 1981. Between 1937 and 
1946 he occupied the newly created ohair at Oxford, 
where he was a Fellow of All Souls, which had taken 
& leading part in ite establishment. He also taught 
social anthropology at Oambridge, London, Birming- 
ham, Pretoria, J ohannesburg, Yenching, Bão Paulo, 


to his colleagues. 
and generosity to his juniors with an innate reserve 
Pe ee ee eee He was 

iest and most relaxed in the social climate of a 
con where he could discuss with equal verve an 
exotic recipe or his personal conception of Confucian 
philosophy. 

Radcliffe-Brown was by temperament, method and 
necessity a thinker rather than an observer, a con- 
versationalist, lecturer and essayist rather than the 
writer of y treatises. He wrote with litotes and 

i ity, and his easays on kinship, taboo, 
law and social structure have ved 
invaluable m helpmg to lay the anthropological 
foundations of the subject; and they are indispens- 
able in its present-day teaching. 
J. Q. PEBISTIANY 


Dr. G. Placzek 


Dn. Ggonon Praornr, of the Institute of Advanced 
Study, Princeton, who died at Zurich on October 16, 
was born in 1905 in Brunn (now Brno, Czecho- 
slovakia). After studying theoretical physics in 
Vienna and Prague, he moved eee | Europe, 
working in Utrecht, Leipzig, Oo and Paris, 

other places. He spent a year at the Hebrew 
University, Jerusalem. In 1988 he went to Oornell 
University, and later worked on atomio energy at 
Cambridge, Montreal and Los Alamos. After two 
years in tbe research laboratory of the General 
Electric Company at Schenectady, he joined the 
Institute for Advanced Study in Princeton in 1948. 
He married m 1948. 

Placzek’s earliest major work was on the theory of 
the Raman effect, on which his review article became 
& Classic. This led to a study of molecular rotational 
states, then a fruitful tool for determinmg nuclear 

ins. Later he turned to neutron problems. With 

. R. Frisch he first proved that resonance-levels for 
neutron have extremely low energies. In 
collaboration with others, he helped to clarify the 
dispersion formula for nuclear reactions. Then came 
a study of the slowmg-down pf neutrons, which was 
started for its intrinsio interest, but proved of great 
importance for work on atomic energy. This led to 
study of the integral equations of neutron multiplica- 
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e 

tion summed up recently in a book he wrote with 
K. M. Case and F. de Hoffmann. Since the end of the 
Second World War, his main interest has been in the 
scattering of neutrons by solids and liquids, which 
is important both for ita contribution to neutron 
physics (it made poemble the interpretation of 
experiments on neutron—electron interaction) and for 
ita ion to the study of solid state. 

In each field his work was characterized by a 
penetrating thoroughness. He would not leave a 
problem so long as there was an important diffloulty 
unsolved or a major relation not thought out. He 
always used simple techniques where possible, and 
usually used principles and classical laws 
for resulta where others might have tried much more 
elaborate methods. 

His standards were high, and he had no patience 
with slipshod arguments ether in his own work or 
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British Cotton Industry Research Association: 
Dr. F. C. Toy, C.B.E. 


Tus Council of the British Cotton Industry 
Research Association has announced that Dr. F. C. 
Toy wil be retiring from his position as director of 
research at the end of this year. Ho was first appointed 
in 1044, having previously served for thirteen 
aa deputy director under the late Bir Robart Pickard. 

his directorship, the Shirley Institute has 
considerably to meet the moreasmg and 
ing demands of the industry it serves, and it is 
due ly to his wise and able direction that, by 
the ity and value of its work, the Institute is 
now reoognired in industrial and scientific 
circles alike as the leading textile research association 
in the world. Although the main feature of the 
advances made under his influence has been the 
wider appreciation and utilization in the Lancashire 
textile mdustry of the practical results of research, 
he has remained true to his conviction that tech- 
nological advances must ultimately be based on 
fundamental research, and he has ensured that a 
steady flow of such work has been maintained. This 
is reflected in the fact that the scientiflo standing of 
ihe Tassie waa nover hiker iheni today. 
Toy haa the gift of stimulating interest and enlisting 
the support not only of those working under him, 
but aleo of those with whom he comes in contact, 
and it is not surpri , therefore, that he has won 
the respect of his staff, and of men ab all levels in 
the Lancashire i . The national importance of 
his work was recognised by the award of the O.B.E. 
in 1947. 

The heavy responsibilities of his office have not 
leasened Dr. Toy’s interest in his own subject of 
physics, and throughout his career he has taken an 
active part in the affairs of the Institute of Physics, 
culminating in his appointment as president didi: 
period 1948—50. Hoe has also taken a leading part 
a iha vel En ua Monter Diesel 
Society, of which he was the president during 1951—58. 
Although Dr. Toy leaves the Institute to the care of 
a yo man, he hrmnself is undiminished in vigour 
of mi and body, and while one sympathixea with 
his desire to relax a little, ane hopes that the 
services he is yet able to render both science and 
industry will not be lost to the country. 
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in that of others. He did not suffer fools gladly, and 
this is probably why he had no enthusiasm for 
teaching, and had only a few pupils. But to those, 
and to othera on his own level, discussions with him 
were always i 

But what will be remembered of Placzek above all 
was his personal charm, his width of intense interest 
and hie erudition, his understanding of people, and 
his integrity. He would have no more patienoe with 
Blackness of moral inoi than with sloppy 
mathematics, and he would not pay attention to 
convenience. 

In hus later years he was much troubled with ill- 
health, and for much of the time he would not have 
been able to keep his work going but for his iron 
determination, and for the care, dci eei of 
his wife. R. E. 
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Dr. D. W. HIH 


Dr. D. W. Hn, who succeeds Dr. Toy as director 
of the British Cotton Industry Research Association, 
joined the staff of the Shirley Institute in 1987 and 
was appointed deputy director in 1944; and it is a 
source of pleasure to the industry and to the staff of 
the Institute that he will be able to continue and 
extend the work which he has shared with the 
director for the past twelve years. Dr. Hill was born 
in Bristol, and is a chemist by traming, having 
graduated from the University of Bristol with first- 
class honours in chemistry in 1024. After academic 
work in Liverpool and three years in the research 
laboratories of Messrs. Boots Pure Drug Co., Notting- 
ham, he spent three years with a Oommonvwealth 
Fund Fellowship first at the University of Illinois 
and then at the Rockefeller Institute. Then came a 
year in the University of Bonn, followed by two 
years as special lecturer in chemistry m the Univer- 
sities of Bristol and Exeter. 


Manchester and London, and also for a time in the 
United States. He returned to the Shirley Institute 
in 1044 as director. Dr. Hill's two books, 
“The Impact and Value of Science” (1944) and ''Co- 
operative Research in Industry” (1946), are well 
known, and prove his complete faith in the value o! 
co-operative research as ib has been develo in 
Britain. He is fully convinced of the need for the 
carrying out of fundamental research by a research 
Se TM AS 
industry, but is very conscious of the need to 
apply the results of such research as quickly ae 
possible to the special requirements of that i 
These are diffloult times in Lancashire, but it is Dr. 
Hill's conviction that the greater the difficulties the 
better the opportunity for proving the value of 
scientifle and technological research. 

Thomas Graham (1805-69) 

Tomas Granam, whose discoveries in chemistry 
and physics had far-reaching effecta on modern 
ysiology, was born at Glasgow one hundred and 

years ago on December 20, 1805. He studied 
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chemistry at the Universtty of Glasgow under 
Thomas Thomson, graduated M.A. in 1824, and in 
1880 became professor of chemistry at the Anderson- 
ian College. In 1887 he was appointed to the chair 
of chemistry at University College, London, and in 
1855 he succeeded Sir John Herschel as Master of 
the Mint. QGraham’s name is attached to a tube 
plugged at one end with plaster of paris, which he 
used m his ente on the molecular diffusion of 
gases (1829-31), and to his famous law. Separating 
animal and other fluids by dialysis, he distinguished 
between colloids and orystalloids ; he also established 
the polybasic nature of phosphoric acid and noted 
the formation with alcohol of certain salta, which he 
called alcoates and which he observed to be analogous 
to hydrates. Graham possessed a lively mund, 
though his body was feeble, and he led a full and 
busy life. He was vice-president of the chemical jury 
at the Great Exhibition of 1851 and assisted in 
various inquiries ranging from the ventilation in the 
House of Commons and London’s water supply to 
methods of gun . At the age of thirty-one he 
was elected a Fellow of the Royal Society and was 
awarded Royal Medals in 1838 and 1850. In 1840 
he became the first president of the Chemical Society, 
which he had helped to found, and six years later 
first president of the Cavendish Society. His 
"Elemente of Chemistry” (1842) was long a classic. 
Graham died on September 11, 1869, at the age of 


sixty-four. 


Gregor Johann Mendel 


Pnor. E. O. Dopson, of the University of Notre 
Dame, United States, has been fortunate enough to 
obtain & transcript of material on the life and work 
of Mendel taken from the archives of Mendel’s 
monastery and of the Augustinian Order in Rome. 
The matorial was collected during the 1930's under ths 
direction of the Right Rev. F. W. Howard, Bishop 
of Covington, Kentucky, and was entrusted by him 
to Bister M. Julitte, of Villa Madonna College 
(Sotentiflo Monthly, 81, No. 4; October 1955). Using 
this material, Prof. Dodson has compiled a fascinating 
account of Mendel’s early life and education, his 
training and monastic work in the monastery of 
Brunn, his electign as abbot, and his unswerving 
endeavours to discover natural lawa. The article 
also throws new light on the rediscovery of Mendel’s 
work by de Vries, Correns and von Tschermak. 


Nolse, Vibration and Health 


In the House of Commons on December 2, Sir 
Lionel Heald introduced a debate on the effect of 
noise and vibration on the health, well-being and 
efficiency of the nation, and urged the Government 
to give careful attention to research and education 
in this fleld, and to the need for more effective 
measures for the protection of the public. Tribute 
was paid by Bir Lionel, dhd by other speakers, to 
the immense amount of work which has been done 
in this fleld by the Building Research Station, and, 
on the medical side, by Dr. Littler and others at 
King’s Oollege Hospital; but ıt was urged that full 
advantage is not being taken of available knowledge. 
Mr. R. Bell, in seconding the motion, besides di i 
attention to the scope for administrative action and 
the need for some amendment of the law, 
that Ministers responsible for departmenta which 
are the main offenders should insist on departmental 
prograromes of research and education, and in par- 
ticular urged that the definition of noise should 
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replace vague terms such as ‘reasonable and practic- 
able’. Replying for the Government, the Joint 
Under-Secretary of State for the Home Department, 
Sir Hugh Lucas-Tooth, agreed that responsibility 
must rest with individual departments, and he 
advised the House to accept the motion. The control 
of exhaust noise from motor-vehiclee is partly in the 
hands of the police, with whom man-power ig) B 
major difficulty, and partly a technical problem 
between tho Ministry and the manufacturers. As 
regards aircraft, & new principle embodied in the 
Conway engine is claimed to effect a further reduotion 
in noise, and in the view of the Minister of Supply, 
technical effort in this fleld should be directed to the 
problem in connexion with new types of aircraft. 
Sir Hugh also referred to the siudy of vibration 
caused by i aircraft, undertaken by the 
Building Réssarch Station, to tho aitention being 
given to the prevention of noise in hospitals and to 
the investigations of the effect of noise in factories 
made by the Industrial Health Research Board. 


Thermonuclear Explostons 


FornrnowiNa the broadcast from Moscow reported 
in the press that Soviet Russia is willing to dis- 
continue hydrogen bomb tests by common agreo- 
ment, the Government has been repeatodly ques- 
tioned in the House of Commons on the subject. On 
November 30, in reply to Mr. Attlee, the Prime 
Minister stated that the Government had had no 
communication on the subject from the Soviet 
Government, but was ready to discuss theso matters 
at any time. Sir Anthony commented that tho 
reported statement might have appeared in & better 
light if 1t had been made before the recent Sovict 
explosion, and added that m any such discussions 
regard would have to be peid to the number and 
nature of the tests which each country had already 
made, as well as to those proposed. He also said that 
it remained the view of the Britiah Government that 
a comprehensive disarmament agreement is the only 
final solution to these problems. When pressed by 
Mr. Attlee on that day, the Prime Minister did not, 
however, deal with the fundamental reason causing 
concern over the continuance of such teste, namely, 
the posable biological effects of the resultant radia- 
tion, or with the fact that no system of inspection is 
necessary to ensure that thermonucloar testa are not 
made in spite of undertaking to discontinue them, 
because such losions can be detected over a wide 
area. These points were raised on December 1 ma 
question asking the Prime Minister to propose {to 
President Eisenhower and Marshal Bulganm o 
cessation of all nuclear explosions pending the roport 
of the United Nations Commission which 1s consider- 
tng the effects of radiation. There was also on the 
notice paper a motion regrettmg tho continuance of 
such tests, and expressing the belief that the tests in 
themselves involvo & danger to the human race and 
requesting the Government not to proceed with such 
testa. On December 6, in reply to further questions, 
the Prime Minister suggested that we should await 
fhe report on nuclear radiation from the Medical 
Research Council, which is expected within two or 
three months, and also one from the United States 
National Academy of Sciences. He also said that the 
Government has no intention of departing from its 
decision to manufacture the hydrogen bomb, and it 
still regards manufacture and possession of the 
hydrogen bomb as a deterrent to war. While willing 
to discuss methods of regulating and limiting icsi 
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explosions which take account of our position as 
well as that of other countries, the Government is 
not prepared to accept agreements which would put 
the United Kingdom in a position of decisive 
inferiortty to other great Powers and one not justified 
by our scientific knowledge and resources. 


Glft to the University of Leeds for a Research 
Institute of African Geology 


Tma Anglo-American Corporation of South Africa, 
Ltd., has recently given £100,000 to the Univeraity 
of Leeds for the foundation of a Research Institute 
ee e Wee E E 

muc The Research Institute will be an 
E et of the Department of Geology, of which 
Prof. Kennedy is head, and will have as ita primary 
objects fundamental research into the origin of 
mineral deposita generally and the study of African 


of research geologists by means of 
active fleld-work in connexion with problems of 
African geology. Both research fellows and post- 
graduate research students will work on the complex 
problems of rock oonstitution, tectonics and mineral 
distribution in various parte of Africa. The fleld 
seasions in Africa will alternate with periods of 
laboratory work in Leeds, where the. of 
Geology is already well equipped to such 
work and where an additional buildmg now bemg 
ee ee ee 
house the Research Institute. By this means it 

hoped to gather information both an the interprote- 
tion of continental structure and the determinatipn 
of the factors which control the distribution of 
minerals of economic value. Prof. Kennedy has bean 
concerned for Ay dau with geological problems in 
various parts of and during 1051 and 1952 
led ions to Mount Ruwenzori (16,794 ft.) on 
the border of Uganda and the Belgian These 
expeditions, which included members of the Oolonial 
: Geological Survey, the British Museum (Natural 
History) and the University of Leeda, have resulted 
in a new mterpretation of the structure of that area. 


Mining, Geological and Metallurgical Institute of 
India 


Nmxr January, the i Geological , and 
Metallurgical Institute of India will celebrate ita 
goden fabi Pe At tbe turn of the century, the need 
or scientific development and utilization of the 
mineral wealth already discovered in India by 
geologists was inni to be realized by the 
pioneers in the fleld of mineral industry. At that 
time, there was no technical association in the 
country specifically deyoted to the promotion of 
study and research in geology, mming and metallurgy. 
Conscious of the need for such an organization, and 
one that would also safeguard the mteresta of the 
industries and personnel concerned, & number of 
leading mining engineers, geologists and industrialists 
founded the Institute in January 1906. From its 
inception the Institute has Pide sol of evef- 
increasing importance in oe 


anniversary, the Institute has arranged for an 
exhibition of modern, miming and 


equipment and & programme of visita to coal, 
manganese-ore, iron-ore, mica, and oil fields, manu- 
facturirg and industrial centres, and dam artes. 
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ses Will ba linc January Weeds S aier ih 
Industries Fair at Delhi, and just before the meeting 
of the Indian Science Congress at Agra. The Institut 
will weloome members of the mming, geological 
metallurgical and allied e ofeasions, anc 
of learned societies and organiza 


' tions in other parta of the Macr Further information 


can be obtained from the headquarters of th 
Institute at 27 Ohowringhee, Calcutta 18. 


Indian Council of Ecological Research 


FoLLOwING a resolution made by the Governmen 
of India, the Indian Council of Ecological Researol 
has been founded. Its main objectives will be t 
study Indian vegetation with the view of collecti 
basic data on desert and flood cohtrol, forestry, soi 
conservation, - agriculture,  wild-life management 
nature conservancy and pasture management. Th 
founder-chairman of the Council is Shri O. R 
Ranganathan, -general of foreste to th 
Government of India. The Council has recenth 
published the firat number of ite Bulletin (1, No. 1 
October 1955. Indian Couneil of Ecological Research 
New ‘Forest, Dehra Dun). This contains i 
statement on the vegetation types of India issued a 
the symposium organized by the Indian Botanica 
Society held at Baroda during January l-2, 1955 
which led up to the Government’s resolution. Th 
terms of reference of the new Council are also in 
cluded, together with a personal note on ite founder 
charman. G. B. Puri, secretary of the Council, con 
tributes & paper on the ams and objectives o 

, and there are two short papers by Prof 
W. H. Pearsall (London) and E. H. Graham (Wash 
ington). 
Comets and Climatic Changes 

Ix a paper entitled ''"Evidenoea Cométairea de 
Variations dea Olimata" (Bull. Asiro. Inst. Ozecho 
slovakia, 6, No. 1; 1955), F. Link and Z. Linkov: 
deal with statistical research relating to the discovery 
of cometa, correlated with solar activity. They have 
found that the annual number of comets discoverec 
varies in the course of the solar cycle of eleven years 
This variation is inversely proportional to rainfall 
with two maxima during the elevgn years, according 
to Helman’s investigations, and more recently ib ha: 
been found that the, number of comets discoverec 
during a cycle is greater in the even than in the odc 
cycles. The numbers of cometa discovered between 
1755 and 1958 are arranged in cycles 1-18, and then 
the mean number of discoveries year in the 
successive cycles is given separately for even and 
odd oyoles. The influence of the meteorological 
conditions on the observations of cometa is shown by 
meens of & graph. olar aati oy oe 
the odd oyalæ, the circulation in terrestrial 
atmosphere is increased, and in ce observa. 
tions become mare diloh ; Aaa 


This close connexion between the number of comete 
discovered and the meteorological conditions (the 
latter depending on solar activity) led the authors tc 
cerry out in on olmatio variations since 
1611, and the principle under this research ir 
based on the assumption that number of comete 
discovered is a function of three factors: the coamic 
factor, that is, the actual number of comets thai 
approached the Earth; the climatic factor, or the 
atmospheric conditions in civilixed countries, whick 
only need be included, as observations of cometa ir 
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uncivilized countries would be useless for statistical 
purposes; the social factor or human activity (m 
particular, astronomical activity) in civilized ooun- 
triea, While the first factor can be regarded as 
constant, the second would increase in a more-or-less 
continuous manner in time, and the third would be 
revealed in the slope of the curve N = f(A), N being 
the number of comets discovered from xero year 
up to the year A. Both these ities have been 
taken from a catalogue by det ('"Ann. Bur. 
Long", Supp. 1950), and a searching analysis of the 
regulta leads to certain conclusions on the meteor- 
ological conditions between the years 600 s5.c.— 
A-D. 1740. A comparison is made between these and 
the date given by O. E. P. Brooks in “Climate through 
the Agee", covering about a thousand years up to 
comparatively recent times, and there is & close 
accordance between tham. The Orechoslovak workers 

to. carry out further investigations on the 

ject. 
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Imperlal Forestry Institute, Oxford : 
953-54 
Iw an introduction to the thirtieth annual 


of the Imperial Forestry Institute, Oxford, for 1953— 
54 (pp. 29 ; 1955) there is a good résumé of the work 


Report for 


the year under review, but the repart 
states that there would be an increase in the following 
year. ee ON es ere erg eee 
tioally none of the new graduates go t employment 
either with the Forestry or in the 
Colonial Forestry Service. They showed a preference 
for careers in te enterprises in Britain or Oanada. 
Forestry employment in many of the Oolonies is in 
such an uncertain position that the preference for a 
safe job is not surprising, though rather sad. Forestry 
probationers from overseas still go to the Institute ; 
of the ten men who obtained the forestry degree, ane 
was & Colonial forest probationer and returned to his 
Oolony, one was & New Zealand forest scholar and has 
returned home, and two have gone back to Oanada. 
Sixteen officers of, the Colonial Service attended the 
forest offloers!' courge, coming from Nigeria, Tangan- 
yika, Northern Rhodesia, Sierra Leone, Kenya, 
Uganda, North Borneo and Fiji. The special Indian 
course has not yet grown to maturity ; bub two forest 
officers attended it, one from India (Bengal) and one 
from Pakistan (Punjab). The practical courses on 
the Oontinent have increased both in number and 
variety, and are arranged for the varying types of 
students & the Institute. The work of the 
different branches of the Institute is discussed, and 
the report as a whole furnishes evidence of the value 
of the Institute to British forestry in its widest sense. 
e 


Crystallographic Symposia In Madrid 


Tum International Union of hy is 
holding & symposium in Madrid during ril 2-7, 
1856, on ‘Structure on a Sóale between the Atamic 


and the Microscopic Dimensions". As well as the 
symposium, the Union is Pannen 
of the Commission on orystallogmphi 2 eerie aah sens 


also a series of 


lopios are: analysis of material from a world-wide 
survey; apparatus and books for teaching orystal- 
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lography; and the teaching of orystel physics, 
crystal geometry, structure analysis, mathematical 
techniques and machines.  Shorb papers for cir- 
culation prior to the meeting should be submitted by 
February 1, all communications being sent to the 
secretary, Dr. H. Judith Grenville-Wells, Chemistry 
Department, University College, Gower Street, 
London, W.0.1. Those who wish to submit papers 
should send the titles and abstractes by January 1 to 
the chairman of the Programme Committee, Prof. A. 
Guinier, Conservatoire National dea Arta et Métiers, 
292 rue Saint-Martin, Paris 35. Further information 
on the symposium can be obtained from the Becretario 
del Comité del Symposium de la Union Internationale 
de Cristallographie, Instituto de Fisica, Serrano 119, 
Madrid. 


Animal and Human Diseases In East Africa: Con- 

ference In Kampala 

Toa East African Medical Research Scientiflo 
Advisory Committee will be holding a ‘“‘Zoonoses 
Conference” in Uganda at Makerere College, Kam- 
pala, during January 11-13, under the presidency of 
Mr. H. Binna, director of the East African Veterinary 
Research ion, Muguga, Kenya. The first 
day will be devoted to the general pattern of both 
human and animal diseases in East Africa and their 
relation to the fauna, particular attention being ps 
to kala azar, plague, relapsing fever, rabies and Q 
fever. During the following two days there will be 
four symposia at which will be considered brucellosis, 
helminthiasis, viruses and trypanosomiasis, respec- 
tively. The conference secretary is Prof. J. N. P. 
Davies, Pathology Department, Makerere College 
Medical School, P.O. Box 2072, Kampala, Uganda, 
to whom all correspondance should be addressed. 


Announcements 

Tae Chemical Society is offering a Corday-Morgan 
Medal for 1954 which, together with a prize of 
200 guineas, is open to persons of British nationality, 
leas than thirty-six years old, for published work in 
experimental chemistry. Applications or recommend- 
ations for the award should be made before December 
31 to the Ohemical Society, Burlington House, 
London, W.l. 

THs Radio Industrial Council is again offering this 
year up to six premiums of 25 guineas for articles 
which are likely to enhance the reputation of Great 
Britam in radio, television and electronics. Articles 
published in journals circulating exclusively to 
members of a trade or in privately published journals 
of professional institutions or learned societies will 
not be eligible. In addition, the author must not 
be engaged full-time in technical writing. Entries, 
which must include five copies of the article con- 
cerned, should be sent before December 31 to the 
Secretary, Radio Industry Council, 59 Russell Square, 
London, W.O.1. 


e A BERIES of natural-history lectures and films for 
junior audiences, 10-16 years of age, will be given 
at the British Museum (Natural History), South 
EE London, S.W.7, during the Christmas 
holidays, aria ups on December 27 and continuing 
each day until 7, Sundays excepted. The 
lacturte will ba frec and withotit booking: Programmes 
are available on application to the inquiries desk or 
on written application to the guide lecturer at the 
Museum. 
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LONDON RESEARCH STATION OF THE GAS COUNCIL 
OPENING OF NEW LABORATORIES 


() ea 18, Bir Robert Robinson formally 
opened new laboratory buildings at the Fulham 
works of the North Thames Ges Board which provide 
additional acoommodation for pilot and 
chemical engineering experimental work. Together 
with the older buildmgs, these laboratories now con- 
stitute the Fulham Laboratories of the Gas Council's 
London Research Station. 

Prior to the nationalization of the gas industry in 
1040, there existed two main research establishments 
in Britain concerned with the production and use of 
gaseous fuels. eee e rap 
of the Gas Light and Coke Company in 1034, 
and the Ges Research Board, which was seb up in 
association with the De t of Scientific and 
Industrial Research in 1980. After vesting day, the 
Gas Oouncil assumed. maibility for research in 
the i rand i wae decided to keep ihe iocinas 
Ges Light and Coke Oompany’s laboratoris at 
Fulham in action as the London Research Station, 
and to set up a new research station in the Midlands 
to replace the Gas Research Board. 

The London Research Station now consists of two 
groups of laboratories. Those situated at Fulham 
gas works are concerned with the manufacture and 
purification of gas, and with the recovery of by- 
products. Those bt Wataon House, on a site adjoining 
the works aro Gevoted to the ue of gus in appliances 


of all kinds. The station is ted the 
North Thames Gas Board on of the Gas 
Oouncil 


f originally opened 
in 1928 and at the end of tho War had expended into 


some tem buildings 
for pilot- t experimente. The new buildings pro- 
vide proper accommodation and facilities for this 
type of work. It is thus posible to carry out a 
research programme which covers a suitable range of 
anise, analytical and pilot-plant experiments 
with design work in chemical i 1 
Most of the new oe ig ial by. iren 
l&boraboris dabended fur pilot plants of mall 
medium size and for work in connexion with 
full-scale tests on plant in actual operation at any of 
the works of the North Thames Board. In addition, 
there are offices, lobbies, workshops and stores. 
The older buildings, which were also open to 
inspection by visitors oh November 18, contam four 
large laboratories which are devoted ively to 
physical chemistry, to analytical operatione, to by- 
products chemistry, and to probleme arising from the 
construction and maintenance of gas-making plant. 


ment or spectrographs, and a library. 

The London Research Station is fortunate in thas 
it oan make full use of the extensive i I 
stores and workshop facilities of the Board. I» 
aleo customary for pilot-planta to be installed 
at one or other of the Board’s twenty-one gas-making 
works. 

The overall gramme of research authorized by 
iis Gas Council tw Shared enis between the London 
Research Station and the Midlands Research Station 


at Solihull; but work is also carried out in thr 
laboratories of the South Eastern Gas Board, by the 
Fuel Department of the University of Leeds, and by 
other research associations to which the Gas Counc. 
subecribes. This programme falls mto eleven mair 


services, ventilation and flues, refrigeration, and the 
provision and use of solid" smokeless fuels. 

Owing to the growing shortage and increased cosi 
of good gas-making coals, some of the most important 
problems coricern the ion of gaseous fuel 
from low-grade coals oils. i 
problems were not on view at F as they have 
reached the stage where the pilot planta have to be 
installed on a works mte, or where the work is being 
done at the Midlands Station. 

Among the items which were seen during the tow 
of the Fulham leboratories, particular interest ir 
attached to four, which are concerned with the bio- 
oa oxidation. of effluents, the removal oi 

ee Ms de gaseous fuels, the search 
for impro refractory materials, and studies in 
mass-transfer and heat-transfer processes. 

During the purification of gssee produced from 
coal, aqueous condensates are always obtained in 
association with tar. These liquors contain valuable 
substances such as ammonia and phenol, which are 
largely recovered ; but small quantities of impurities 
always remain to make the final effluent harmful to 
vegetable or animal life in rivers or streams. In 
order to destroy the traces of phenols and ammonium 
thiocyanate which are present in these liquors, bio- 
logical treatment, ee Ded In sewage 
treatment plant, is being investi and & con- 
siderable degree of succeas has already been reached 
in the search for suitable cultures. 

Crude fuel gases always contain ur oom- 
pounds, notably in the form of hydrogen sulphide, 
and efforts are being made to the conven- 
tional dry-box er which is used for its removal 
by & process ing on liquid reagents. Any 
success in this direction might also involve the pro- 
duction of elemental sulphur by a catalytio process, 
ee Memo Peep rcs of 
catalysts is associated with this section of the pro- 
gramme. Tier teisostalouta is alao ertendad to 
those used for the decomposition of organic sulphur 
compounds in gases. 

The carbonization of ooal in continuous vertical 
retorts is & process with a high thermal efficiency 
and several other attractive features ; but conditions 
in the retorts are so severe that the life of the refrac- 
tory materiale used in their construction is relatively 
short. Much of the damago arises at the time when 
carbon deposits are burned off the brickwork at 
Intervals, and a search is being made for refractory 
& contribution to this search, the mechaniam of the 
deposition of carbon and of its removal by com- 
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bustion is being investigated in high-temperature 
experimental furnaces. 

Many, processes in the gas industry involve maa 
and heat transfer. For example, the cooling of gas 
is & process of heat transfer with simultaneous mass 
transfer of water vapour from the gas to the can- 
densate film. Much original work on this subject is 
done by the chemical engineers of the staff of the 
laboratory. The removal of impurities such as 
ammonia from gas involves washing processes in 
which the type of ing in the scrubber is im- 
portant. Pilot-plant studies of grid and rmg paokinga 
have led to improvements 1n. the design of 
plant. 

The industry in Britain is at a stage where 
fce bin dhangc- Lid a eee deeded, 
and the Gas Council's research stations are fully 
oocupied with the I work on which new 
production methods will be based. 


MYXOMATOSIS 


HE Mammal Society of the British Isles held a 

symposium on myxomatosis at the London Zoo 
on November 5; Dr. L. Harrison Mabthews took the 
chair. 

Mr. H. V. Thompson (Ministry of igulture, 
Fisheries and Food) gave & general historical mtro- 
duetion and then described the main aspecta of 
myxomatosis in Britain, pointing his description with 
evidence derived from other countries affected by the 
disease. Careful records have been kept of outbreaks 
of myxomatoms in Britain and, since the first noti- 
floation of the disease in October 1953, it has spread 
over most of England, Wales and Scotland, although 
ee of rabbits still survive in many places. In 

ntinental Europe, the disease has from 
France +o Belgium, Luxembourg, the Netherlands 
and Germany and, more recently, to Austria, Italy, 
Spain and Switzerland. 

Smoe the first epizootic of myxomatosis in Aus- 
tralia during 1950-51, there has each summer been 
a similar epizootic, depending for ita effectiveness 
mainly upon the and activity of adequate 
numbers of mosqlito vectors. The natural spread 
of myxomatosis m Australia has been rapid, and, 
even when moving slowly, speeds of three miles a 
day have been recorded. In Britain, however, 
natural spread has been much slower, averaging 
thie aid a half mies a mantb in ote carefully 
checked area. This slow spread, in an area where 
woodland m itoes were abundant but did not 
bite either wild rabbits or caged domestic rabbits, 
indicated that mosquitos were not important 
vectors in Britain, and the rabbit flea has, m fact, 
bean found to be the principal vector. 

Mrs. G. Lane (Hon. Mira Rothschild) oonadared 
the main vectors m her paper, stating that far too 
little ig known of the natural history of the rabbit 
flea (Spilopsyllus cun4ouli) and stressing the need for 
more research. In Northam ire all wild rabbrta 
were infested with this flea, and a dense rabbit popu- 
lation is usually heavily infested. Ib may be found 
that in areas sparsely populated with rabbits, fleas 
are oo ingly few; it is possible that as 
the rabbit po tion falla, due to myxomatosis, 
so wil the numbers of fleas on the remaining 
rabbits, a natural check being thereby offered 
to the disease. If a rabbit becomes infected with 
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e 
myxomatoais, then the infection spreads rapidly 
to all the fleas on that rabbit. The fleas are found 


- to concentrate on the head and ears of the rabbit. 


It is interesting to note that when an infected flea 
bites a rabbit on the ear, the incubation period of the 
disease is much longer than after & bite on the head. 

The grey squirrel flea (Orchopeas howards), which 
can also be made to feed on rabbits, can become 
mfected and be a reservoir of the virus for up to 
twenty days; the same may be true of other fleas. 

The rabbit flea in Australia is a different species 
from that in Britain, and is & poor vector. Much 
of the work on vectors in Britain had been done 
by Dr. Muirhead Thomson, who was unfortunately 
unable to be present. The only mosquito so far 
unplicated in the spread of myxomatosis m Britain 
is Anopheles maculipennis atroparvus. It has been 
found oarrying infection in the same hutches as 
myxomatous rabbita. Unlike other British moe- 
quitoes, A. m. pus may live throughout the 
winter, feeding at intervals; but Mr. P. G. Shute 
considered that, since this mosquito rarely bites in 
the open, it ia not likely to be an important vector. 
Dr. C. H. Andrewee pointed out, however, that the 
virus survives in the m ito for as long as six 
months and, unlike many viruses, the titre of which 
falla initially and then builds up, the myxoma virus 
Tee ee ee ee 
little change. It is thus difficult to determine whether 
or not there is & multiplication of the virus in this 
moequito. 

Mr. J. R. Hudson (Ministry of Agriculture, Fisheries 
and Food) stated that myxomatosis is not readily 
tranamitted by mechanical contact, such as wiping 
the nasal secretions from an infected rabbit on to a 
clean one, or by infected herbage. He also stated 
that animals of many different species, suspected of 
mfection with myxomatosis, have been examined in 
his department; but with the exception of two hares 
there was no evidence of the disease affecting other 
animals. Five hares have been found in France with 
clinical myxomatosis, the disease being transmissible 
to rabbits but not to other hares. 

Immune rabbits have been bred; but so far none 
of the progeny has shown any evidence of immunity. 
The residual rabbits m most of Britain 
are susceptible to myxomatosis; but in one area, 
part of Sherwood Forest in Nottmgham, many 
rabbits have survived the disease and developed 
immunity. The strain of the virus is here much 
reduced in virulence, producing nodular lesions 
which contain fully vi virus during the early 
stages bub attenuated virus during the later stages. 
Attenuated fleld strains of myxoma virus have been 
recovered from several parts of Australia the 
past two years, and this year have also been found 
in France. 

The diet of foxes was drcuseed by Mr. H. V. 
Thompson in, the light of stomach being 
done m his department. He emphasized that the 
work is not yet m ; but that comparison with 
the results obtamed by Southern and Watson fifteen 
years ago showed that there has been an inoreage of 
field voles, brown rats and vegetablé matter in the 
diet of the lowland foxes, after myxomatoais. Similar 

in diet were also noted by Mr. H. N. Southern 
at Oxford. The small-mammal population declined 
considerably in the summer of 1955 following the 
arrival of myxomatosis, anfl the runways of mice 
and other small mammals were dug up by foxes. 
There has, however, been some recovery 1n the small- 
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e 
mammal population during the past autumn. 
Southern also noted a very low reproductive-rate 
among the resident po tion, of tawny owls on the 
Wytham Estate, Oxford, and there was some evidence 
that foxes, and also stoats, had produced smaller 
litters than usual this year. 

Dr. N. W. Moore (Nature Conservancy) described 

very striking reductions in the breeding of buzzards, 
Sow birds having produded oggi in feas affected by 
royxomatosis ; but in the areas to which the disease 
had not spread by spring of this year, the repro- 
duction-rate was normal. There is also evidence that 
buzzards are moving about much more than 
Meus. elihouph speed ba tie rade GE buses Has 
been taking place for some years. 

Hares appear this year to be colonizing areas 
vacated by rabbits, and to be more frequently found 
in woods than hitherto ; they also appear to be moro 
abundant than in 1954, but it is too early to impute 
these changes to the effects of myxomatosia, The 
situation is also complicated by a number of intro- 
ductions of hares mto Oornwall, Pembrokeshire and 
elsewhere. 

There is already good evidence of the recovery of 


the rabbit population in areas which were considered 
to be cleared by the disease. Southern stated 
that at Wytham Estate, near Oxfard, only three 


rabbits’ tracks were seen during the winter of 1954-55, 
whereas many thousands of rebbits were present 
before the onset of myxomatosis; now twenty 
burrows have been reopened. Similar reports came 
from several parts of Britain. 

Dr. A. 8. Thomas (Nature Conservancy) reported 
botanical changes following the great reduc- 
rabbits. He took photographic records of 

areas before the onset of myxomatosis, 
and compared these with more recent photographs. 
Detailed records of the chunges have also bean made 
since March 1954 along transecte in ten places, mostly 
on declared or proposed Nature reserves on the chalk ; 
the total of these transects is more than 
23,000 ft., fifty point quadrats are recorded on 
every 100 ft. once or twice yearly. The early results of 
this method are very encouraging. The grasses are 
higher, there is much better ground cover and a 
greater range of species, especially of the more palat- 
able and clovera which were grdzed by the 
rabbits. Woody plants, y ling and gorse, 
which were closely grazed rabbits, have made 
much growth; in the case of gorse the shoota have 
been up to 18 in. long m twelve months. 

There has been not only marked tive growth, 
but also & wonderful show of flowers, both of the 
common. ones like and rock rose and also of 
the leas common orchids, which have appeared in 
profusion m places where they were not previously 
noticed, because rabbit grazing prevented flowering. 
One interesting result of the disappearance of rabbits 
has been the great profusion of ragwort in some 
places during the summer; the plante colonized 
rabbit-grazed turf, but rabbits also prevented many 
of them from 

Many plants which have been relatively commo» 
in areas of intefise rabbit infestation have owed their 
abundance to the fact that they are unpalatable or 
poisonous and could flourish when rabbits ate ite 
and Inlled more pelateble species. — Such 
include viper’s bugloss, hound's tongue, 
nightahade, stinging nebtle and elder, all of Sieh 
flourished on the disturbed and manured soil aronnd 
rabbib holes. It ia too early to look for marked 


tion o 
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changes in these plante; but already elder bushes 
&re in some places from the absence of 
rabbits, because increased stocking with cattle to 
utilize the increased grass has resulted in the barking 
and killing of elder. Increased stockmg should also 
control the growth of other woody plants which are 
appearing in ered now thet they are no 
longer being eaten back by rabbits. 

Mention was made by Mr. H. N. Southern’ (Bureau 
of Animal Population, Oxford) of the great increase 
in tree cover on the Wytham Estate, Oxford; ash 
and particularly oak sapling# are appearing where 

ore. 


Mr. W. Ives, scientific liaison officer in London of 
Organization, Australia, spoke of the remarkable 
changes which have occurred in the vegetation in 
Australia since the rabbit population was reduced, 
saying that grass is now growing well in places that 
had been virtually deserty and that, in some areas, 
land capable of carrying one previously now 
carries two cows. Kmwurru M. Baoxnouss 

Harry V. THOMPSON 
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BIOCHEMICAL AND MICRO- 
BIOLOGICAL RESEARCH IN 
HUNGARY: SOME IMPRESSIONS 


GENEROUS invitation to three weeks 

this summer as guest of the Hungarian Federa- 

tion of Technical and Scientific Societies (METESZ) 
enabled one of & party of six British and four French 
scientists to see something at first hand of recent 
academic research in biochemistry and microbiology 
in post-war Hungary. Damage and losses suffered 
during the War, the economic and social revolution 
and the reorganiration of academio research under 
the ægis of the greatly enlarged and reconstituted 
Academy of Sciences have resulted in big changes 
and considerable expansion in research programmes. 
At the same time, they have inevitebly led to many 
administrative difficulties, and heavier teaching 
ilitiee (associated with an increase of more 

than four-fold m the number of university students). 
Academic research is also still handicapped in 
many parta of the country by shortage of specialized 
equipment. The more complicated laboratory 
apparatus such as high-speed centrifuges, spectro- 
photometere, electron , eto., i8 not manu- 
factured in and has to bo imported from 
the U.8.8.R., Germany and Oxechoslovakia. Thu 
means that such instrumenta are only rarely avail- 
able. oe ae ee eee 


obtaining radioisoto which are now, however, 
beginning to arrive 1 the Soviet Union. 
Hungarian bi has suffered much from 


the departure of Prof. Szent-Gyorgyi, together 
with several of his moet valued younger colleagues, 


to the United States in 1947. This gap, however, ia 
gradually s pen filled by the younger generation of 
biochemusts Academician F. B. Straub (a 
former pupil P. "Brent-Gyorgyi), director of tbe 
Institute of Medical in the Medical 
University of Budapest, and by Prof. E. Szorenyi, 
head of the Biochemical Institute of the Academy. 
Streub's department of sixteen workers is devoted 
primanly to a study of protein synthesis. In spite of 
old and unsuitable accommodation (the city wag 
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erribly damaged during the siege early in 1945 and 
oh rebuilding is still needed), this has been 
loing important work and has recently succeeded in 
lemonstrating the production of amylase by a mito- 
shondrial preparation from homogenates of pig and 
Jigeon pancreas and the formation of i 
homogenates Ar pastels murOné eke ONE 
work includes the study of induced penicillinase 
synthesis by protoplasts of Bacillus cereus (Dr. M. 
Kramer) and the d of & techni of 
reversible "hsxmolymie! of red blood cells . 8. 
jenes io EUN CDS MEC and other sub- 

o su 
stances, without actual disruption of the cell 
membrano A 


A Bemp CE yof pro 
at the Biochemical Institute has a wide programme 
which includes (a) the study of scleroproteina, in 


100. in mammalian &nd fish swim bladder 
(Dr. L. Komyat); (b) a comparative ical 
serum from horse, donkey 

and mule (Dr. F. Antoni); (c) an enxymolo, 
somperison of crystalline tri hate dehydro- 
from yeast, mammals and (Dr. P 


ogous proteins (Mrs. G. Srabolosi) ^ 
One of the most distingui figures in Hungarian 
mirobi i is Academician G. Ivánovice, 
director of the Microbiological Institute in the 
Medical Uni ity of Szeged, who is well known to 
many British American microbiologists. This 


in this attractive town of 100,000 inhabitants . 


on River Tisa. Prof. V. Bruckner, of Budapest, 
has recently succeeded in synthesizing a D-glutamio 
acid polypeptide, which Ivánovica has found to be 
chemically and immunologically similar to the poly- 
ptide he originally isolated 
anthracis. 


Us 


the capital of the short-lived in- 
lependent Hungarian lio during the war of 
iberation led by Lajos Kossuth against the 
lynasty a century ago). Its main university was 
founded in the fourteenth only a few years 
after the University of Budapest; but most of the 
present i are com tively new and the 
First World War m a p wooded park on the 
»uiSkirts of the town. It consists of well-deai 
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group of microbiologiste is studying antibiotics. An 
interesting new oompound—'primyocin'—produoed by 
a species of actinomyves isolated from the intestine of 
the wax moth, has been i 


tion of 0-02 ugm.] It is unfortunately too toxic for 

use, but some promising imi results 
are reported after local application in superficial 
infections. Among other work, the inhibitory action 
of streptomycin on growth of the organiam which 
iteelf produces this antibiotio (Streptomyces griseus) 
is being studied by Dr. G. Szabó. 

Back re roe gee at the Institute of Microbiology 
of the i University, an opportunity was 
afforded of seeing a technically very well-produoed 
film, shown by Drs. L Juhász and J. Vadász, of the 


specific mention should be made of the 
Institute of Genetics in Budapest w 


each other. After early difficulties, nob unconnected 
hae d CI E five 


represents no 
glimpee at some of the research work at present i 
in Hungary. Although far better suppo 


iP sales Pred AE view of the determined 

at industrializa; DUE SAM prey an 
agricultural community. It shows itself, especially, 
in some shortages of iali i 
great difficulties in obtaining i assistants, 
who are attracted into industrial establishmen ta by 
salaries up to twice those which they oan earn in 
institutes of pure research (a problem not exclusive 
to Hungary). j 


: i litical 
climate should make it easier to remove the cbetacloe 
still present (on both sides) to a freer exohange of 


- 
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visite, and might perhaps even abolish some of the 
restrictions to normal trade relations which ab present 
prevent the import of badly needed British scientific 
research equipment into Hungary. A conversation 
with Academician Bognár, general secretary to the 
Hungarian Academy of Sciences, gave ands for 
hope that the Academy might i support 
projecta for a more liberal of visita of 
individual scientista between Britam and Hungary 
in the near future. 

Meanwhile, it is encouraging to learn that a party 
of Hungarian scientists has recently visited Britain, 
under the auspices of the World Federation of 
Scientiflo Workers and the British Association of 
Scientific Workers; and that METESZ is to repeat 
its group invitations (begun in 1954) to Britiah and 
French scientists next year. METESZ and ita hard- 
working and imagmative secretary (Dr. E. Valko) 
and assistant secretary (Mrs. Barbara Striker) are 
indeed to be congratulated on having taken one of 
the first stepe to break the 106. M. R. Ponrooxr 


DEVELOPMENT AND WELFARE 
IN THE BRITISH COLONIES 


HE schemes made under the Colonial Develop- 

ment and Welfare Acta, covering the period 
April 1, 1954-March 31, 1955, which are detailed in 
the latest return*, bring the total commitments for 
development and welfare schemes under the Acta to 
£128,402,271, and for research schemes to £12,908,139, 
of which £14,757,289 and £533,548, respectively, are 
for the year in question. Of this last gum, £133,157 is 
for agriculture, £88,707 for medicine, £54,418 for 
locust control, £47,589 for insecticides, £25,558 for 
socal science, £9,042 for economic research, £6,795 
for products research, £6,200 for fisheries and £2,250 
for tactee and trypanosomiasis. 

Of the actual research schemes, £104,024 was for the 
establishments and maintenance for two of 
Organization, a further £42,500 for the East African 
Medical Survey, £50,000 for the establishment and 
maintenance of the Oolonial Road Research Section 
at the Road Research Laboratory, Harmondsworth, 
& further £37,750 for the maintenance of the Anti- 
Locust Research Centre and extra-mural activities, 
£31,483 for the purchase of buildmgs at Kavete for 
the East African Veterinary Research Organization, 
£22,329 to establish an Agricultural Research Station 
at Aden, £17,780 for sylvicultural research in Nyasa- 
land, a further £10,805 to maintain the Hbmi Lave- 
stock i tal Station m British Guiana, a 
farther £16,663 for the Desert Locust aah Going 
£14,890 for the maintenance of the Colonial 
icides Research Unit at Porton, 

In West Africa, £10,955 was provided for the 
establishment of a Standing Advisory Committee for 
Agricultural Research and a further £5,806 for the 
establishment of the West African Building ResearcR 
Organization, as well as £4,500 for a social and 
at ae investigation of the State of Ganja, 
Gold In East Africa, a further 28,100 was 
provided for control of coconut palm pests in 
Ee T Rh me SNC UT 
Secretary X Btate for the with ths the 


of 
the Period from iss April, 1064, to 31st March, 1055. 
(London: H.3I.8.0., 1985.) 1s. 3d. net 
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Zanzibar ; in the Western Paoiflo, a further £6,839 
for investigation of means of controlling Amblypelta 
cocophaga and other coconut pests in the British 
Solomon Islands; in Sarawak, £4,300 for an investi. 
gation mto the control of pepper disease ; and in the 
West Indies, a further £4,280 for oytogenebical 
research on sugar cane and £6,780 for a pilot scheme 
for establishment of a Nutritional Research Unit in 
Jamaica. 

Among the major development and welfare schemes 
of particular scientific interest are the following: in 
East Africe, a further £700,000 for the desert locust 
control and £785,438 to intensify African 
agricultural developmen in Kenya durtag T1054 66% in 
Malaya, £408,250 for the construction of a road 
between Temerloh and Maran, linking the west and 
east coasta, £204,000 for the establishment of rural 
health centres, and £410,000 for the construction of 
& teachers’ training college at Penang in British 
Guiana, and a further £72,750 for geological survey, 
as well as £35,000 for aerial survey and £20,833 
for hydrographic and hydrological surveys. In 
British Honduras, a further £88,075 was provided 
for the artificial ration of pine, £29,555 for rice 
investigation and £45,200 for afforestation of pine 
savannah. Among a series of grants to the University 
Oollege of the West Indies are £10,000 for the etab- 
lishment of a Department of Chemical Technology 
and & further £10,000 for scientific equi t. 
£11,450 was provided for rice research in the British 
Solomon Islands Protectorate, and £88,500 for an 
aerial survey of Fiji. In West Africa, besides £90,814 
for senior staff housing for the Nigerian College of 
Arta, Science and Technology, a farther £150,000 for 
road development in the Oameroons and various 
contributiona to Fourah Bay Oollege (including 
£27,000 for additional laboratory and library 
accommodation), a supplementary contribution of 
£3,763,351 to the Development Plan for Nigeria 
moludes substantial grants, distributed over alf tho 
regions, for agriculture (totalling £615,118), general 
edueation (£527,828), technical education (£455,478), 
forestry (£83,315), leprosy control (£217,798), medical 
and health (£884,000), veterinary (£125,244) and 
fisheries (£38,437). 


ECONOMIC DEVELOPMENT OF 
BASUTOLAND, BECHUANALAND 
AND SWAZILAND 


D 

WHITE Paper on the High Commission Terri- 
tories of Basutoland, Bechuanaland and Swazi- 
land* gives & concise picture of the economic 
development and social services m these three 
territories, to which since 1945 nearly £14,144,000 
has been granted or edkmarked. Of this, nearly 
£3} million was from Colonial Development and 
Welfare Funds available for 1945-56, and a further 
£3 million has been allocated under the 1955 Act 
for the period to 1960. The Colonial Development 
tion has embarked’ on projects in the 
usnaland Protectorate and in Swaziland, for 
which capital sanction of £7,299,000 has been given ; 
of this amount, £4,424,000 had been spent by the 
end of 1954, and, according to present plans, full 
development of these projects may involve expendi- 


* High Oommumaron Territores: Eoonomio Development and Socrl 
devine Do. 10. (Omd. 9680.) (London: H.M 8.0., 1966.) Od. net. 
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ture of another £10 million, not necessarily all from 
public funda. 

Reviewing the more important resulta of this 
investment, the White Paper emphasizes that, as a 
result of a campaign against soil erosion, the whole 
of Basutoland will be fully protected against erosion 
during the next few years; and rt is also hoped that, 
by reclaiming existing dongas or gullies by damming 
and planting trees, the water-table throughout the 
whole of the lowlands will be raised, with much 
benefit to pasturage and crop yields. The agricultural 
techniques best suited to Basutoland are being 
determmed at an agricultural experimental station 
at Maseru and at twelve sub-stations, and & complete 
catchment area is being developed intensively to 
demonstrate how better land-utilization can increase 
productivity as well as prevent soil erosion. Other 
measures have considerably i the quality 
&nd velue of the Basuto wool olip, and, besides 
some improvement of the lowland road system, a 
road to continue sixty-eight miles into the mown- 
tainous interior is under construction and ia expected 
to be completed during the next two years. 

In the Bechuanaland Protectorate much éffort has 
been given to the improvement of water supplies in 
Weide Ceo a ae 
while attention has also been given to the improvement 
of the quality of the cattle aa well as the control of 
foot-and-mouth disease. The opening of an abattoir 
and cold-storage plant in Lobatsi in October last year 
will enable producers of first-grade animals to gell 
their beasta in peak condition and help to prevent 
disruption of marketing arrangernents caused in the 
past by outbreaks of foot-and-mouth disease. On 
one of two large cattle ranches established in the 
Protectorate, the Colonial Development Corporation 
has made available watering facilities and large areas 
of grazing to a co-operative body of cattle exporters 
for rearing young animals in better conditions. Better 
farming methods are also bemg demonstrated, and a 
geological survey has confirmed deposita of minerals 
such as copper, coal, asbestos and kyanite. 

In Swaziland, where the territory’s revenues have 
been doubled during the past few years, significant 
improvements over the whole field of African activity 

ture, cattle, water supplies, health, hygiene 
and education—have been obtamed by a rural 
development scheme in which development teams 
are concentrated on chosen areas. Under a native 
land settlement scheme, conservation 
grazing control and efficient crop production aro 
practised in model settlements under government 
superviaion. Some 160,000 acres have been planted 
with pine trees, and the posmbilities of irmgated 
farming are being explored. About 80,000 acres are 
already irrigable, and it is intended to irrigate some 
30,000 acres in north-east Swaziland. In those pro- 
jecta a variety of crops, including rice, bananas, citrus 
fruit and vegetables, are? already being produced, 
while an important livestock and dairymg industry 
has done much to reduce the incidence of stool 
disease. 

Although the first eesential is to develop the wealth 
and resources of all three territories so as to increase 
their revenues and make le & improve- 
ment in the standard of living of their inhabitants. 
expenditure on medical services has also greatly 
increased, and further greatly needed improvements 
are planned. In Basutoland, where there is now one 
doctor to every 21,600 persons and one hospital bed 
to every 1,250, more accommodation is to be pro- 
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vided during the next five years for patienis suffering 
from tuberculosia, and a new mental hospital is to 
be built, which will be open to patients from all three 
territories. In Bechuanaland there is now one doctor 
to every 17,000 persons, and one hospital bed to 
every 555, and efforta are being made to provide 
adequate facilities in rural districts. In Swaziland 
the objectives, for which more than £200,000 has 
been granted durmg the past ten years from Colonial 
Development and Welfare Funds, have included the 
eradication of malaria (mcidence of which has been 
reduced from*5,750 cases in 1948 to 765 in 1953) and 
the expansion of medical’services in tho low veld to 
meet a redistribution of population. 

Special mterest is attached at the moment to tho 
development of African education. In Basutoland, 
where most schools are run by missions with financial 
assistance from the Government, a ten-ycar oduca- 
tional development plan was formulated in 1046 ; by 
the end of 1954 more than three hundred schools had 
been ereoted, altered or repaired, and the Lerotholi 
Technical School, with accommodation for boarders, 
had been built. A further five-year plan 1s proposed 
for building an agricultural training school and mx 
new junior secondary schools and to separate 
secondary education from teacher-traiung at the 
Monja training school. In Bechuanaland, two junior 
secondary day schools and two secondary boarding 
schools have been built, the percentage of qualified 
teachers raised from 40 per cent to 52 per cent and 
the average size of classes reduced from 56 pupils to 
33. Under & further programme & new teacher- 
traming college, a trade school and four new junior 
secondary schools are to be built and the Bamangwato 
College enlarged and run as & secondary school for 
the whole Protectorate. In Swaziland, where enrol- 
ment in schools has increased by 80 per oent during 
the past ten years, further developments are also 
contemplated beyond those for which grants exceed- 
ing £175,000 have been made since 1945 from Colonial 
Development and Welfare Funds. 


PENTAGONAL SYMMETRY IN 
NATURE 


the various papers and books on the nature of 
organic symmetry, there is surprisingly little 
comment on pentagonal or pentamerous forms. This 
is not because of a rarity of occurrenco of objects 
displaying such characteristica, for, although not 
ubiquitous, five-part units are common in both 
animal and plant design. One of the reasons for such 
a situation is that the pentagon does not lend itself 
to readily understood physical and mathematical 
notions of utility and function as do the hexagon and 
equilateral triangle. None the less, several groups, 
including both animals and plante, have developed 
either a five-part symmetry as a whole or special 
structures with a five-part symmetry, and their 
‘significance has recently been disc by C. M. 
Breeder, jun. (Bull. Amer. Mus. Nat. Hist., 106, 
Art. 8; 1955. Pp. 48; 1.50 dollars). 

The number five and pentagonal designs have 
figured prominently m ancient mythology, magic and 
theology, and still exist in numerous present-day 
symbolic designs. Not the least interesting aspects of 
such considerations are found in some of the dynamic 


consequences of five-part symmetry. These con- 
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sequences extend into the behaviour patterns both 
of those organisms possessing it in some form and of 
those reacting in some way to designs of this order. 
Orgeniems as different as honeybees and men clearly 
show striking attitudes and responses with respect to 
this form of : 


S fre ccialed Howes: sch e Bibione, HE ndings 
show that pentagonal order is common in some groups 
and is absent in others; there is little casual or 
incidental occurrence. ‘It pears as the basio 
pattern of flowers, of di ons, of echinoderms, 
of the vertebrate body section, of the distal ends of 
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tetrapod limbs, and of the oral armature of priapulids 
Ite occurrence elsewhere is not common but include 
the following cases: the tarsi of half the super 
families of beetles have uniformly five segmenta, th: 
other half showing various reductions in the numba 
of segments; the ancestrula of certain bryozoans it 
pentagonal, although all subsequent individuals arx 
hexagonal. 


Five- , where it appears, is held to witt 
great rigidity, "even when extensive evolutionary 
change has taken place. This does nob seem to bx 
the case to such & marked extent with other sym. 
metries, as the ooelenterates show; here the group 
is marked by a considerable symmetrical instability 
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A PROJECTION INSTRUMENT TO AID IN THE DETERMINATION 
OF MESOMORPHIC AND POLYMORPHIC TRANSITION 
TEMPERATURES 


By Da G. W. GRAY and A, IBBOTSON 
Chemlstry Department, University of Hull 


HIS instrument consists of a simple optical 
system to be used in conjunction with the 
asa ioe E a eed ag es m 
eee ee polymorphic transition 
in the range room-temperature to about 

380" C. Such transition are determined! 
on & mounted i which is inserted in the alide 
slot of the heating block so that, by means of the 
PR EPE is projected on to a screen. 
dei ah onn o r an iis rhage in vE 
much lees than when the sample is observed using a 
; bub it has been found that transitions 


of organic compounds’, 

ig. 1 illustrates the constructional and optical 
de of the projector. The light source (4) is a 
600-watt projection bulb, which is mounted vertically 
i i beam 


through & condenser O, a aheet of heat-absorbent 
glass .D, the mounted (H) in the heating 
block, a projection lens F, on to a mirror G, and from 
there to the screen H. Two sheets of ‘Polaroid’ (Pi 


focal length projection lens, and a distance of 20 m, 
from the screen to the mirror G, the }-in. diameter 
specimen provides an image of diameter 3j in. 
The arrangement of this optical system relative to 
the instrument as a whole is also shown in Fig. 1. 
All perte are attached to two vertical steel tubes, 
6 ft. long and 3 in. in diameter, carried on a stout 
wooden base, 18 in square. The platform which 
carries the heating block is 8 in. square and is sup- 
ported, at the two corners away from the main 


stand, by two pillare 23 in. long. A 6-in. square oi 


heating block is 

The ‘Polaroid’ (P,), 
mirror G (4 in. x 8 in.) lie below this platform, and 
e e T 
plane. The superstructure above the platform, also 
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movable in & vertical plane, consiste essentially of 
two hollow brass cylinders. The first of these (10 in. 
long and 6 in. in diameter), oonteining the mirror B, 
is closed at the top and the 4-in. diameter hole at 
the bottom oarries the condenser. A subsidiary 
cylinder, 4 im. in diameter and 4 in. 1 screws in 
below this cylinder. Mounted in this cylmder is the 
heat-absorbent glass, and the lower end is closed by 
the rotatable ‘Polaroid’ P,. This ‘Polaroid’ is mounted 
m a brass ring with a serrated edge which facilitates 
its adjustment, and carries a 0—360^ scale. The other 
major cylinder (11 in. lang and 8 in. in diameter) 
constitutes the lamp housing and is attached to the 
first cylmder by two brass aheets riveted to both 


duse stud cartis ces 
clear of the cylinder of the cylinder 
eui) dem datur WG RUN leap oried. 
by brass strips about an inch above the cylinder top. 
These precautions were taken in order to ensure 
adequate ventilation of the lamp housing. The light 


NATURE 


1161 


beam passes through] 3-in. diameter holes in the 
Bode a aad these i6 TARTO E. 

As a result of standardization against moasurements 
made on the heating block in conjunction with & 
microscope, the following procedure was adopted for 
determination of melting pointe, meeomorphio and 
polymorphio transition temperatures. The nematic- 
or smectic-iso io transition is taken as the tem- 
perature at the last trace of anisotropic mego- 


Fite dumped oa We Mage in polara] Des. 


In the same way, the amecticnematio transition 
temperature is that at which smectic characteristics 
oan no longer be seen. In all cases, the above meso- 
morphic transition temperatures are reproduced when 
Kobe uius Similarly, melting pointe are 
given by ture at which all crystalline 
material efus m the image, and polymorphic 
iraneitions by the diappéesuhce of ons edlid mod: 
fication in another. (Aug. 30 


1 Gray, Nature, 178, 1137 ree 


"an oe C derer J: “eae Hardoy rin 79 (1053) ; 688, 1467, 
RO dnd and Brynmor r Jones, J. 
Chom’ Soc), LIE (i 


ACCELERATION OF ABSCISSION BY A FACTOR PRODUCED IN . 
' SENESCENT LEAVES 


By DAPHNE J. OSBORNE 


Agricultural Research Council Unit of Experimental Agronomy: Department of Agriculture, 
University of Oxford 


BARLY way ya igo ie Rust dno 
strated that removal of the leaf lamina causes 
id abeciasion of the petiolar stump; but if a 
part of the blade is left attached to the petiole, 
Rr is retarded. He further showed that-if 
indole-aoetio:acid mixed with lanolin ia applied to 
the cut end of the iole ing remo of the 
lamina, then the ‘ect due to the blade tissue is 
simulated since abscission is delayed. Other workers 
have confirmed and extended these resulta, and many 
active plant ice Sues Me uM 
known which oan, like imdole-acetic acid, retard 
&beocisgion. 

More recently, Addicott and his co-workers’ have 
shown that if mdole-acetic acid and oertain other 
growth substances are applied to the petiole in a 
position proximal to the abscission zone, sbaciasion 
may be accelerated. By means of tissue extraction 
followed by bio-assay*, they have sasesased the auxin 
content of the leaves: and petioles of bean plants in 
different stages of development, and have shown that 
there is & gradient of natural auxin from leaf to stem, 
which falls as the leaf matures. On the basis of their 
accumulated evidence, thege workers have suggested 
that abscission may be ‘controlled by an auxm 
gradient across the abecission rone from leaf to stem. 
As long as this gradient is positive, abscission will 
not occur; but when the gradient falla to rero, 
either as a consequence of leaf sanescence or removal 
of the leaf blade, separation will take place. When 

becames reversed, following an increase 
of aurin, abscission is 


thoss in the apical bud which produce maximal 
amount of auxin, promote the &becimion of nearby 


oles from which the lamine have been removed. 

also showed that abscission of the petiolar stumps 
is accelerated if the apical bud is removed and 
replaced by lanolin containing indole-acetio acid, and 
concludes that the auxin produced in the apex is, in 
part, transported down the stem and acts as & source 
of proximal auxin. 

Ethylene gas haa long been known to accelerate 
the absciasion of intact leaves; the production of 
ethylene by plant tissues is well established, and 
Gawadi and Avery’ have proposed that a balance 
between &uxin ion and ethylene production 
may control abecission in the leaf, Although ethylene 
and indole-acetic acid may have opposite and 
antagonistic effecta on abesiasion’, proof of the 
existence of such a balance has not, so far, been 
obtained. 

During the course of experimenta on leaf &beciseion, 
carried out over the past three years at Oxford, it 
has become that there is a further control- 
ling factor, namely, that as leaves mature and reach 

senescence they produce a chemical substance or 
subetaucos FAEH have ihe peoperiy of sicclscsting 
the abeciasion of intact &becismion zones. 

This chemical factor was first extracted into agar 
from the distal pulvini of senescent pri leaves 
of Phaseolus vulgaris using the classical methods of 
ORC employed by Boysen-Jensen and Went. 

bio-assay is a modification of a method originally 
described by Addicott!, and the following is a brief 
description of the procedure. 

The distal pulvini are excised from the primary 
leaves of Phaseolus vulgaris var. Canadian Wonder, 
and are placed, proximal side down,ton 0-03-ml. 
blocks of 2 per cent Eaoh pulvinus is left in 
contact with its agar b. ook for twenty-four hours at 
24° O. under conditions of high humidity. Each agar 
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blooks young or abscinded 


dtffuseteu from pulvini 
pulvinar end; or (b) whole pulvini are sealed with agar to the 











block is then applied to the cut surface of a l-am. 


section cut from the iole of a leaf of a 
bean plant. The sections, or ‘explants’, include the 
distal pulvinus, the abscission xone and part of the 
petiole. They are aligned on ‘Perspex’ racks mounted 
over 3 per cent agar in Petri dishes maintained at 
24° O. Every few hours, the pulvinar end of the 
explant is given a light tap to determine if separation. 
of the sbecission zone has taken place. Twenty 
explanta are used per treatment. 

As the primary leaves grow older, it is found that 
explants cut from their petioles take progreaarvely 
longer to separate. With those from very young 
e leaves, abeciasion is complete after 25-85 
hours; but when planta are wing vigorously in 
midsummer, explants from primary 
leaves may fail to separate by the end of sx days. 
Explants from leaves of all ages have been used in 
the present studies, and the resulta quoted have 
been selected to include a wide range of test 
material. 

It will be seen from Table 1 (a) that when a block 
of agar contaming the diffusate from the pulvinus of 
an abecinded bean leaf is applied to the pulvinar 
end of an explant, the average time required for 
&beciesion is shorter than for the control. Blocks 
containing the diffusate from the pulvimi of young 
expanding leaves produce no significant effect. From 
these and other ents, it can be concluded 


increase in the power to induce absacission with age 
of leaf is obtamed from further experimenta in which 
sections of the pulvini are excised from leaves of 
differenb ages and sealed to the pulvinar end of 
explants by a l-mm. disk of 2 per cent agar. The 
Pubeuedne OF, LEM [Dess in Sle prie C 
senescent and abscinded leaves is found to diffuse 
across the agar seal and to accelerate abecission of 
the explant, see Table 1 (b). No comparable stimu- 
lation has been observed with pulvmi from very 
young leaves. 

When whole pulvini, or agar blocks containing the 
diffusate derived from them, are sealed to the ler 


Other a have shown that the production 
of this abeciasion factor is not confined to tho 
lamine. Diffusates from the pulvini of abecinded 
explants out from yougg leaves, and from petiolar 
stumpe which are becoming senescent as a result of 
removal of the lamina, are both effective in aocceler- 
ating absciasion. 
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with many evergreen an 
end deciduous species have demonstrated tha: 
during the period of autumnal leaf-fall sub 
stances inducing abecisgion are of 

occurrence in the petioles of senescen 
_ leaves. Comparisons have been made of thx 
diffusate from the petioles of yellow leave 
which have just completed abecission anc 
that from green leaves which are stil 
attached to the branches. To do this 

a section from the leaf base 0:5 am. long 

is placed proximal side down upon ar 

agar block in the manner already de 
soribed, and after twenty-four hours a> 
24° O. the leaf-base is removed and the block appliec 
to the pulvinar or iolar end of a bean T lins 
The resulta obtai for a selected number of tree 
and shrubs are listed in Table 2, and it is clear that 
an acceleration of abecismsion has resulted from the 
application of the from &beoinded leaves of 
each species. The diffusate from the green leaves om 
the deciduous species, which at this time of year are 
fast approaching senescence, also accelerates abscis- 
Sion; but generally to & leaser extent. In the ever- 
green species, privet and Rhododendron, leaves i 
their first year of growth do not normally undergo 
abecission, and it 1s noteworthy that the diffusate 
obtained from the petioles of such green leaves is not 
found to accelerate abscisaion. It is only the diffusate 
from senescent leaves in their second or third year of 
growth which appears to be active. Diffusates from 
the first-year leaves of several Rhododendron species 

aie, in tas, found do delay “rather than, hase 
abscission. 

A preliminary study of the diffusible factor from 
senescent leaves has revealed that it has the property 
of counteracting the retardation in absciasion which 
results from treatment with indole-aoetio acid. This 
conclusion. is based on the following type of result. 
A 0-002-ml. drop of distilled water or an eous 
solution. of indole-acetic acid (sodium salt) at 20, 50 
or 100 p. m. is applied to the freshly cut surface 
of the, oe ee When the drop 
is completely absorbed, a block of plain agar or 

agar conteinmg the diffusate is sealed to the pulvinar 
BT The resulte of such an experiment using the 
diffusate from Pyrus aria are given in Table 3 (a), 
and it is seen that indole-acetic acid alone 


delays abecission the or wholly 
Ru ie willie c quitus. 


In other experimente, a block of agar or & segment 
of pulvinus from an abecinded primary leaf is sealed 


Table 2 A time tn for of bean explants treated 
Nuper eem edis ith coer reg er diffusates from tbe 
petioles attached or 





of previously lea ves 


48 
55 
65 
49 
4 
55 








S taam Dad nok EO in 25 par eee 
the experiment was terminated at 06 hr, 
- + Abectasion had not Cetera fn. 1E par oent ofthe explana when 


the experiment was terminated at 06 
Gee ee ee 
the experiment was terminated at 1 
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‘able 3. The peroentags of absomided 100 br. after 
coatment at the with 0-002 ml. drops of water or 

and 20, DO or 100 p-D-m followed by: (s) bloaks of 
lain agar or from the petloks of 








30 the pulvinar end of an explant previously treated 
with & drop of indole-acetic acid. Typical results are 
given in Table 3 (b), and again thm demonstrates 


shat the diffusate from senescent pulvini counteracts - 


the effect of Indole-acetic acid. 

The possibility that the factor could be ethylene 
has not been overlooked; but since explants in the 
process of &becimaion do not accelerate the absciasian 
of intact explants enclosed with -tham, it seems 
anlikely that the active substance or substances can 
be gaseous. 
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On the basis of the present results it is proposed 
that leaf abecimion may be controlled not only by 
endogenous &uxins but also by some substance or 
substances which are produced as the leaf matures, 
and which reach a maximum at senescence. Tho 
question whether this factor is itself active in inducing 
abecission or whether it functions indirectly by 
altering the level of the effective auxinf in the 
ebeciasion zone must await the resulta of further 

investigations. ' 7 
I am indebted to Miss Patricia Humphrys for 
ing out the experiments with privet and to 
Prof. G. E. Blackman for his encouragement and for 
suggesting and supplying the two types of leaves 

from several species of Rhododendron. 
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* Barlow, H. W. B., J. Bep. Bat., 1, 204 (1950). 

* Wetntraub, R. L, J. W., Miokerson, J. O., and Tn ? 
K. W., Bot. Gas., 113, 348 (1062). aed 


B., Sctemes, 114, 688 (1051). 
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AN ASSOCIATION BETWEEN THE P AND Jay SYSTEMS OF 


BLOOD 


GROUPS 


By Da. RUTH SANGER 
Medical Research Cound! Blood Group Research Unit, Lister Institute, London, S.W.| 


HE system of blood groups called P was dis- 
covered by Landsteiner and Levme! in 1927. 
One antibody, anti-P, and one red cell antigen, P, 
define the system. The antigen P is inherited as a 
and 


The phenotype P—, present the geno- 
type pp, has a frequency of 21-15 per cent in Euro- 
peans*. Traces of anti-P; active only at temperatures 
around 4° O., oan be found in the serum of most 
P— persons". However, human sera containing 
anti-P strong enough for diagnostic are a 
rarity. Marked variation in the of the P 
antigen in different samples of blood was noted by 
tbe discoverers: the vanation has been proved to 
be due, at least in part, to the homozygous or 
heterozygous state of the donor*. 

The Jay system of bl ups was discovered by 
Levine, Bobbitt, Waller and Kmnhmichel* in 1951. 
One antibody, anti-Ty*, and one i T;*, define 
the system. The i 
Mendelian character y 
ee re as Madri Htec 
morphic gene T$* has yet found. The phenotype 
Tj(a—), assumed to represent the genotype TATP, 
is & great rarity: fourteen TJ4(a —) persons, members 
of eight families, have been found". The agglutinin 
anti-Ty& is present in the serum of each of these 


People ; most of the examples are also capable af 
lysing T¥(a+) red cells in the presence of oom- 


Tj» is inher 


plement. The frequency of the phenotype Ty(a—) 
is not known: the propositi were brought to 
notice because of the antibody in their serum, 
but no random Ty(a—) has been found though 
more than ten thousand white people have been 
tested n., 

Samples of blood from three unrelated Ty(a—) 
people, Herr K.", Mrs. El’ and Mime Pa.’, have 
reoently been tested in this Unit and all three were 
P—. This was startling, for only one white person 
m five is P—. Reference to published work than 
showed that the P groups of three other unrelated 
Tj(a—) persons and of one sib had been recorded, 
and all four were P—. The probability that mix 
consecutive unrelated T¥(a—) persons should be P— 
merely by chance is too remote to be en ined. 
The blood groups of all the known T¥(a—) people are 
given in Table 1. 

The antibody, &nti-T3*, was then investigated, with 
the attention thus directed to the P Six 
anti-T¥* aera were available (from Mrs. J.*, Mre. 
Mo.*, Miss Pa.’, Mrs. EL’, Herr K.! and from a 
§wedish patient (Broman, B., personal communica- 
tion). Each serum after &beorptior» with an equal 
volume of P— red cells gave the reactions of anti-P. 
Moat of the resulting anti-P sera were much stronger, 
and reacted at higher temperatures, than the ‘natur- 
ally oocurring' anti-P found in the serum of normal 
P— donors. . 


Of one serum (Mrs. EL) there was plenty for more 
elaborate absorptions and elutions. All antibody 


Table 1. 
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* The blood of the three 


not HL. is now 


been is m Hoglind ee havo not 
Pa. scoretes H and Les but not 4 or D; Mr eonreton H and Les but nat 4 oF 


could be removed by absorption with P+ red ocells, 
and the ease of the rem was ional to the 
strength of the P antigen of absorbing cells. 
Eluates from the absorbing cella, whether P+ or 
P —, reacted more strongly with P+ than with P— 
cells. 

But the best evidence of the direct relationship of 
anti-T7* to the P system was provided when the 
serum of Mrs. El was found, after titration, to give 
lytio and agglutinatian reactions which were strongest 
with strong P+ red cells, a little lees strong with 


weak P+ cells and a little leas strong still with P—- 


cells. 

A close relationship between the P and Jay systems 
is therefore established. Though the nature of the 
relationship is not yet known, it is simplest to 

thát Joy is of the P system. The facte 

d fit igi well if the P were 
constructed on the A,4,0 pattern. To fit this 
pattern, the gene P has to become P,, the gene p has 
to become P, and the gene TP has to become p. 
Anti-P becomes anti-P, (like x, in the serum of an 
A, person) and anti-Ty* beoomes anti-P + anti-P, 





marked with asterisks was tested in this Unit. Mes Pa. ts now In 





DEED + + 


+ +++ 


; her P and Kidd groups have 
> Heer K. socpetes A and H but not B or Lee 


(like a +a, in the serum of a group O person). 
Absorption and elution testa using anti-T49 and P+ 
and P— red cels give resulta directly comparable 
with the same testa using a -+ a, and A, and A, 
cells. There are doubtless other possibilities: T 
might, for example, represent suppression of P or 
P, but the 4,4,0 model offers an easy way of 
understanding the relationship of the Jay blood 
groups to the P system. 
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ENZYMIC SYNTHESIS OF A 'BRANCHED' TRISACCHARIDE 


By Dr R. W. BAILEY, Da. S. A. BARKER, Dx E. J. BOURNE and Pros. M. STACEY, F.R.S. 
Chemistry Department, The University, Birmingham 15 


VIDENOE is now sccumulating that oligo- 

sacoharides, rather than higher polymeric 
materials, are formed when dextransucrase acts on 
sucrose in the presence of relatively large amounts 
of certain aimple which serve as chain- 
initiators (cf. refs. 1-8). In large-scale preparations 
of such oligosaccharides, it is often more convenient 
not to use & purified enzyme but instead to grow a 
dextransucrase-product i 
medium containing 4 concentration of the 
chain-initiator in addition to the sucrose substrate’. 
For example, it was shown recently" that oligo- 
saccharidea (probably in the tri- and tetra-sacchande 
range) are produced when cultures of Betacocous 
arabinosaceous (Birmingham strain) are grown on & 
medium oonteinmg yeast extract, morganic salta, 
sucrose (2 per cent) and lactose (10 per cent). 


organism on a cultura 


now report the isolation, using’ the charcoal column 
technique‘, of & trisaccharide from such a culture, 
and describe the elucidation of its structure. This 
trisaccharide was chosen for investigation because it 
seemed fram other ies (unpublished resulta 
obtained by us) that the a«B-p-gluoose unit of the 
lactose was more likely to the acceptor of the 
enxymically transferred glucose residue than was the 
B-pD-galactose unit, in spite of the fact that the 
former constituted the reducing moiety. Such a 
transfer resulting in & novel trisaccharide synthesis 
was indeed found to occur, for the trisaccharide was 
shown to be O-B-p. osyl-(1—-4)-O-[a-p- 


galactopyran. 
EE A e (I). . 
Hydrolynis of the trisaccharide with 1-5 N sulphuric 


acid at 100° for 4 hr. gave a 96 per cent canversion 
(determined by cuprimetrio titration) into glucose 
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OH,0H 
o 
OH 
HO 
i 0H,0H H f 


approximately 2/1. 
L-1 N sulphuric acid at 90° for 1 hr. gave producta 
with the Ry values of galactose, glucose and lactose, 
gether with a component (X) which was very 
similar to sophorose (2-O-8-p-glucopyranosyl-p-glu- 
5096) in its Ry value and in the characteristic yellow- 
brown stain which it gave with an aniline hydrogen 
phthalate spray. Since it is the position, rather than 
the configuration, of the gl idio linkage which 

dinaocharide, this com- 


Stadter Hatta copper reagenti Wa priy IE 
cant of the reducing power of glucose; such a di 
crepancy between resulta of the two methods is 
shown by 2-O-substituted glucoses (for example, the 
corresponding values for 2: 3-di-O-methyl-p-gluooee 
were 100 and 14 per cent, respectively) (cf. refs. 6 
and 8). 

Canfirmatory evidence that the trisaccharide had 
the structure shown was obtained by four routes: 
(a) treatment with a phenylhydrazine acetate solution 
at 100° for 2 hr. gave (melting pomt and 
mixed melting point 199-201°) and lactosazone 
(melting point and mixed melting point 198-195°), 
each of which had the same mobility as an authentic 
specimen when submitted to io is in aqueous 
formic acid W. J. (private communication), 


yielded glucose, galactose 

aloohols (Fgtuoose 0°32 and 0-35), and which oon- 
sumed 5:05 mol. of periodate in 24 hr. with the 
liberation of 0-85 mol. of formaldehyde and 1-8 mol. 
of formic acid (theoretical values: 5-0, 1-0 and 2-0, 
respectively); (c) the tri ide itself consumed 


8-9 mol. of iodate produced 1-85 mol. of 
formic acid (theoretical values, 4:0 and 2-0, respec- 
tively), leaving a residue which gave glucose on 
hydrolysis; and (d) methylation of the trisaccharide 
(once with methyl sulphate — sodium hydroxide and 
thrice with methyl iodide — silver oxide), followed by 
of the producta, revealed three mam components, 
with the mobilities of 2:8:4:6-tetra-O-methyl- 
moose, 2 : 8 : 4 : 6-tetra-O-methyl-galactose and 8 : 6- 
-O-msthyl-glucoee, and traces of two slower-moving 
components, but no 2: 8: 6-tri-O-methyl-glucoee. 
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The a-configuration of the new flucosidic linkage 
in the trisaccharide was indicated (a) by the high 
value of ita [x]p (+108° equiL, o, 1-03 in water), and 
also that of ite alcohol (+66-1°, c, 0:97 in water), 
relative to lactose (-+52-6°, equil. in water); (b) by 
its infra-red absorption spectrum (930—750 om.-1), 
which displayed a peak at 848 am.-! in addition to 
the shown by lactose (of. ref. 9); and (c) by 
the that with almond f-glycosidase it yielded 
disaccharide X, galactose and a trace only of glucose. 

The enzymic synthesis of the trisaccharide has 
also been accomplished using & cell-free culture filtrate 
from the organism. Its identity with that described 
above was established by paper chromatography of 
the two samples, and of the products of partial and 
complete acidic hydrolysis, by comparison of their 
infra-red i ias and by determinations of reducing 
power optical rotation. It is not possible at 
present, however, to decide whether the synthems 
was effected by dextransucrase itself or by an 
accompanying enzyme. 

Several im t points of interest arise from this 
work, which revealed a method for the enzymic 
synthesis of the rare a-1:2-gluoosidio linkage. 
(Recently, Peat, Whelan and Hinson!* detected the 
a-l : 2-linked disaccharide in a mixture of 
ten disaccharides formed from a glucose solution by 
an extract of Aspergillus niger NREL 330.) We 
believe this to be the first enzymic synthesis tn viro 
of a ‘branched’ trisaccharide. The mechanism of ita 
formation could be a general one for branched 
oligosaccharides ; it involves the use of a carbo- 
hydrate pend in which & sugar residue, other than 
the non-reducing end unit, has the correct 
structure for it to serve as an acceptor of & transferred 
sugar residue. Moreover, there is an indication of a 
possible route to the synthesis of branched poly- 
gaoaharidee which does not involve branching of a 
linear polymer as is the case with glycogen and 
amylopectin (cf. ref. 11); thus, & ‘branched’ tri- 
saccharide in the form of & glycoside (for example, 
phosphate, fructosyl derivative) could well serve as 
a substrate for a transglycosylase which transfers the 
three sugar units on bloo to a growing chain of a 
branched polysaccharide. This work also raises the 
possibility that the non-terminal unite in an 


for the enzyme system 
to dextrans with a few a-l: 2branch inta in 
addition to the a-1:8- and a-1:4b 
monly found. 

One of us (R. W. B.) thanks the Oolonial Products 
Research Council for the award of a scho ip. 
The expenses were met by a grant from the N d 
Foundation. [Bept. 28 
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LETTERS TO THE EDITORS 


The Editors do not hold themselves responsible 
for opinions expressed by their correspondents. 


No notice ts taken of anonymous communications. 


Interference Photography of the 
Chromospheric Spectrum 


Tue high resolution and dispersion available with 
interference troscopes such as the Fabry—Pérot 
interferometer has led to the development of standard 
techniques for their employment in the study of the 
Fraunhofer absorption spectrum}. Until very recently, 
no such success had attended efforts to observe inter- 
ferometrically the emission spectrum of the solar 
corona and the chromospheric flash 
Although the flash spectrum is much than 
that of the corona, ite interferometric observation 
is complicated by the fact that it is confined to an 
extremely narrow layer, which extends only some 
10” beyond the much brighter solar limb. 

During the total solar eclipse of June 80, 1954, 
Jarrett and von Klüber succeeded" in obtaining 
measurable fringes in the green coronal line at 5303 A. 
An attempt by Bruck and Jackson to photograph 
the chromospheric spectrum interferometrically dur- 
bes total solar eclipse of February 25, 1952, 

to produce fringes, but the authors were able 
to conclude from ther observations that the un- 
blended lines included in their investigation? must 
have widths in exceas of 1-2 om.-!, or 0-24 A. at 
4471 A. s 

The stronger lines of the chromospheric spectrum 
can be observed in the uneclipsed sun by setting the 
slit of the spectroscope acroas or tangentially to the 
solar limb, so that rb intersects the chromosphere. 
When observed by this method the ohromospherio 
emission lines have u them & 
Fraunhofer absorption spectrum produced by atmo- 
spheric and instrumental scatter from the sun’s limb. 
Satisfactory observations of this kind can therefore 
only be made when a combination of suitable 
atmospheric conditions oocurs. 

During the summer of this year, the problem 
of photographing the interferometrically observed 
spectrum of the chromosphere of the uneolipeed sun 
has been. investigated at the University Observatory, 
Oxford, and a series of satisfactory plates obtained. 
These show conspicuous of the 
emission Imes Ha (6563 A.), D, (5876 A), Hp (4801 A.), 
and of the H and K limes (3968, 3934 A.). 

The mstrument used for this work has been the 
new Oxford 35-metre solar tower, in which a 20-in. 
diameter paraboloid of fused quartz provides a solar 
image about 32 om. in diameter. The image was 
formed on & screen containing a alot which selected 
a small region of the solar limb. The region so 
selected waa re-imaged on the slit of a Hilger medium 
glass spectro h, by means of a system comprising 
a fleld lens, oo tor and camera each of 60 am. 
focal length. The spectroscopic di on was about, 
40 A./mm. at 5876 A. The alit wi was 0:02 mm. 
Tho solar limb was adjusted to be tangential to the 
slit, the point of contact coinciding with the base of 
the alit. Under those conditions, the full heighd of 
the slt, about 2 om., corresponds to a height of 8* 
(5,800 km.) above the solar limb. A Fabry—Pérot 
interferometer with a l-mm. invar spacer was placed 
in the parallel beam between the auxiliary collimator 
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1. Interference of SURE tive ta) 24 5700— 
ta A. te) Chee ae oy ant limp e ot oi 
from. 600 to 6.600 km. abore the volar limb, (5) Pho 
&pectrum at ot 


and camera, and tilted Bo that several diametral 
sections from one side of the ring would fall 
within the chromospheric region. The measured mean 
values of the reflectivity and transmission of the newly 

i silver costings were 95-5 and 2-5 per cent 
at 5500 A., giving a theoretical resolving power of 
260,000. Exposure times varied from 1 to 2 min., 
and during the exposure the solar limb was guided by 
means of an optical control. 

In addition to & pair of chromospheric spectra, the 
plates have a photometric calibration exposure and 
an interference spectrum of the solar cantre, on which 
is superimposed a control set of fringes obtained by 
replacing the solar image by a cadmium discharge 
damp abd’ widening the elt These features oan be 
seen in Fig. 1, which is an enlargement of part of a 
typical plate. "The Fraunhofer scatter spectrum in (a) 
and the centre spectrum (b) both show the well- 
known knotted appearange in the absorption linee. 
On the original plates, the very fine parabolic channels 
tenu cd uu tuse us qo 
merged in plate grain. In (a), frmges of the chromo- 
spheric elias Hebey6 As ces oan cci. The 
range between successive orders at this wave-length 
is 1:78 A., and from this the great width of the line 
is apparent. The control fringes of cadmium in (b) 
indicate that the actual resolving power is ad 
to provide reliable profiles of this line. The 
system of Ha, which appears prominently on all 
plates, is more complicated and variable. In general, 
it appears to be wider than the range of the étalon 
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m-1 A. at 6568 A.) in the lower , bub 
Migher up ib gives fringes which show “reversal, 
1 the ing centre spectrum (b) the abeorp- 
-on line of Ha is also too broad to show fringes, and 
s» is absent. : 

A fuller account of this work and of the profiles 
sw the D, line in the latitude range covered will be 
»mmunioeted elsewhere. 


P. J. Treanor, S.J. 


Sos. Amar., 23, 101 (1943). Kuhn, H. 
im fed, am Hr 
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Palsseomagnetic Study of Rocks from the 
Grand yon of the Colorado River 


Da. 8. K. Ruwoonm has recently described 
measurements of remanent ization made on 
i lorado Plateau of 
Tizona! and has compared these resulta with those 
wade or rocks of similar age from Great Britain. 
uring the summer of 1954 I also collected from 
w Grand Canyon of the Colorado River for 


many exposed in the Grand Canyon, 
of the Bupei Formation (Permian Age) 
Hakstai Shale (Algonkian Age) could be 


arison of the results obtained by Dr. Runcorn and 
iymelf is given in Table 1. 





* The magnetis directions are not corrected for geological dip (about 10°). 


The difference between the a 
xrections is 19° for the Supai rocks and 7° for the 
Kakatai rocks. It is very bable that Runcarm’s 
srection for the Supai should be farther to the south 
ith a smaller inclination’, thus bringing 
wfference between the two seta of measurements 
rithin the probable error. 

It is important to note that these measurements 


right Angel Trails (separated by about 24 miles). 
urther, Dr. Runcorn’s measurements were made on 
n astatic type instrument, whereas mine were made 


Pineal E made avail- 
ble by the Stanolind Gas Oo., Tulsa, Okla- 
oma. The comparison is very , in that 
ne number of samples measured in determina- 


on is of the order of ten to twenty. 
No ‘reversals’ were found by Dr. Runcom or me 
x either the Supai rocks or the Hakatai rocks. Thus, 
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if the mam geomagnetic field reverses itself, as 

postulated by Hospers for the Tertiary*, and by 

ei al. for the Triassic’, such reversals are not 

in the periods represented by the Supai and 
Hakatai rocks. 

Details of this work will appear elsewhere after 

further studies of magnetic stability have been made. 

I am imdebted to the Institute of Geophysics, 

University of California, for a grant to cover expenses. 


- This work forms a portion of a dissertation submitted 


to the University of Oalifornia in partial satisfaction 
of the requirements of the degree of Ph.D. 


RicHARD R. DOBLL 
Department of Physica, 


University of Toronto. - 
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Anisotropy of Effective Gas Diffusion 
Coefficients In Extruded Carbon Rods 


lr is well known that, in extruded cylindrical 
samples composed of either i of amorphous 
carbon or graphitized carbon, the properties of thermal 
expansion, thermal conductivity and electrical oon- 
ductivity are highly anisotropic'. The anisotropy in 
these properties is caused by the orientation of the 
irregular particles with their long side parallel to the 
direction of extrusion and by the inherent anisotropic 
behaviour of the crystallites oo ing the particles. 

The orientation of irregular i 
be expected to produce anisotropy of effective gas 
diffusion coefficients in extruded carbon rods. To 
i omenon, effective diffusion 
1-N4), were determined on three 
commercial samples, all using ooal-tar pitch as a 
binder: a lampblack gas baked at 
about 1,000° 0. (4), a petroleum 
coke hitized at about 2,500? C. 
(B), and a petroleum coke graphit- 
wed at about 8,000°C. (C). The 
apparatus and procedure described 
by Weisz and Prater! and us’ were 
used. Samples } in. long by $ m. in 
diameter were used; were 

viously cut either parallel or 
perpendisilas to the, divectan af extrusion fro rode 
2 in. long by 4 in. in diameter. The resulte on each 
sample, shown in Table 1, re at least three 
different specimens, with individual values 
duplicated within + 5 per cent. 

Der (H4-N,) was calculated on the basis of the 
external metrical length of the cylinder. If the 
pores in the solid are completely random in direction, 
the average length of travel of gas is shown by 
Wheeler! to be 1-41 times the external length of 
sample (tortuosity factor). However, if the particles 
composing the sample are oriented by extrusion, it is 
Table L  rrOTIYR DIFFUEIOK 
NrrROQNE IN CAKBON RODS PARALLEL AND 

DrgNOTION oF RoD HITRUEION 





or HYDROGHN- 
TO 


Det (em.*/seo., B. T.P.) 
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seen that the assumption of randomness of pore 
direction is no longer valid. Parallel to the extrusion 
directi n cna DA factor would be to 
approach more to 1 (perfect channelling)) the 
' higher the degree of orientation. canoe bs 
extrusion woul to become progressively 
greater than 1-41 with increased orientation of the 
particles. Therefore, it is felt that the anisotropy of 
effective diffusion coefficients in the extruded 
carbon, is primarily & result of differences in the 

We thank Dr. P. B. Weiex and the Socony Mobil 
Laboratories for determining the effective diffusion 
coefiicienta. 
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A Com Ive Study of the Mode of 
Action of X-Rays and Alkylating Agents 
PHABRMAOOLOGIOAL and toxicological researches 


. furthermore, was found also in the action on the ` 


viscosity of ibonucleic acid*, On the other 
hand, Auerbach‘ found that the types of genstic 
change induced by mustard gas are in some respects 
different from those caused by .X- 
Tays, and suggested that the mode of ~ 
action of the two is also differ- 
ent. Widner e al." and Koller e£ al.* 
oompered the cytological effects in 
normal and tumour cells, and found 
a significant difference which they 


mode of action of these agente. The 
mechanism of the effect, however, 
seems to involve many obscure points 
and demands further inveetigation 
fram various points of ‘view. 

I have succeeded m establishing 
Tesistant variante of the Yoshida 
ascites tumour to  methyl-bis-(p- 
chlorethy])-amine N-oxide, one of 
the ‘alkylating agente, by pess- 
ing tumour cells through animals 
treated with the agentas (MBAO- 
resistant sublime)’. These resistant 
variants were proved to be cross- 
resistant to the other*three alkylat- 
ing agents, namely, methyl-bte-(p- 
chlorethyl)-amine, iris-(B-ahlorethyl) 


‘Mitotle tndex"(mttosea/2,000 tumour cells) 
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amine and tris-ethylen-tmmo-e-triaxine, but not corós 
resistant to the unrelated agente, namely, 8-aze 


‘guanine and colchicine’. Ib seamed, therefore, to t 


interesting to test whether the MBAO-resistant sul 
line is cross-resistant to X-rays or not. The 
ibility to X-rays of tumour cells m the MBAC 
resistant sublines was com with that in tb 
original sensitive strain the Yoshida asoiti 
tumour 


Rats of mixed breed and weighing about 100 gn 
were used, each receiving an intraperitoneal inocult 
tion of 0-02 0.0. of tumour ascites, containing abov 
3 x 10* tumour oells., Half the animals in eac 
group (1,000 r. irradiation group, 200 r. irradiatio 
group and non-irradiated control group) were i: 
oculated with tumour cella of the resistant sublin+ 
and the other half were inoculated with those of tb» 
sensitive strain. They showed 100 cent 
ibility to the tumour. The AO-s.c. resist 
ant subline5! was used? as a resistant’ subline. . 

of ten reis was to a single dose c 
1,000 r. whole-body X tion, and another gron 
of sixteen rats to 200 r., on the fifth day after inocule 
tion with the tumour. The radiation factors were 
160 kVp., 8 m.amp., half-value layer 1-02 mm. copper 
filter, 0-5 mm. copper plus 1:0 mm. aluminium 
focal skin distance, 30 cm. ; and dosage rate 20 r./min 
Besides these X-radiation groups, another ten rat 
served as control material without K-radiation. Th 
sensitivity of the tumour cells to X-rays was judge 
by changes in the mitotic index (mitosea/2,000 tumov 
cells), which was calculated with Giemea-stainee 
smear tions of the tumour ascites withdraw) 
just before to X-rays, and 1, 3, 6, 9, 12, 2 
and 48 hr. the end of exposure. The mitotie 
index of non-irradiated control animals was ce 
culated in the same way as in the irradiated animale 
The mean values of the mitotic index in each group 
are in Fig. 1. AIl results were analyse 
statistically using the method of analysis of variance 
On the variation of mitotic index of non-irradiate 
control group, a algnifloant difference was not foun: 
between the AO-resistant subline and the origins 
sensitive strain (P > 0-05). Following t 
X-radiation, as shown in Fig. 1, the mitotic cells i» 
both resistant and sensitive strain decreased marked], 








8 6 9 12 “x c t 
Hours elapsed from the end af exposure 
L Changes in the mitotic index following X-radiakion 
o TS, Grighnal sensitivo strat ; @——@, M.BAO-resiatani subline 
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« number. In tbo group exposed to 1,000 r., X- 
:diation the mitotic index recovered almost to the 
«te ib was before exposure about 24 hr. after the 
radiation, and after 200 r. irradiation ib recovered 
. the same way about 9 hr. after the irradiation. 
= these irradiation the mitotic index 
> the resistant subline was always mar lees 
man that of the sensitive strain, which was thus 
il under the effect of irradiation. The differance 
? > 0:05) in antmals given 1,000 r., but it was sig- 
mifloant (P « 0-01) in animals given 200 r. In other 
ords, a significant difference on the sensitivity to 
‘rays was not found after 1,000 r. irradiation, but 
‘ter 200 r. irradiation the MBAO-resistant subline 
as found to be more sensitive to X-rays than the 
"(BAO-sensitive strain. The fact that there was no 
menificant difference of sensitivity after 1,000 r. 
radiation between the two lines may be attributed 
) the i -level. 


»alorethyl)-amine N-oxide were not crogs-remistent to 
-TRyB. , from these results ib cen be in- 
zrred that alkylating agenta and X-rays are different 
m their mode of action on the cell. 
I am indebted to Prof. Pukuzo Oshima, director 
MEE OLD Nagoya University, 
guidance, and to Prof. B. Takahashi, Depart- 
Mike! Cel for providing laboratory facilities. 


Iwao Himono 
t of Pathology, 
“agoya ity School of icine, 
Nagoya, Japan. 
July 7. 
ape ag Peu Hop am. pos 
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Nature of Calcium Sulphate Gels in 
Ethylene Glycol 


Gur»! has described the formation of a thick 
el by saturating ethylene glycol with 
aSO,.2H,0, at 19° O., filtering carefully, and heat- 


ruoture* in which layers of water molecules alternate 
‘ith Oa8O, layers, and Gille suggests that the last- 
wentioned layers are preserged in the gel, but with 
shylene glycol substituted for the water, and causing 
m indefinite expansion. 

Buch an expansion would be smnilar to that of 
iontmorilonite, and we might expect it to be 
seociated with a phenomenon of the same nature 
8 "interlamellar sorption’ in that mineral’. 

These observations of Gille seemed of interest to 
s, in connexion with our studies on interlamelar 
bcs Si O anna Pic ce aad ie E 
Hille’s gel by X-ray diffraction. We used the 
ayer’ , which is convenient for this type 
€ study, since a little of the moist gel can be spread 
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e 
on filter paper, which is then mounted directly on 
the i holder. Same ordinary powder photo- 
(specimen in glass tube) were also made. 

Photographs of the gel show haloes, as given by 
liquids or amorphous substances. If then the filter 
paper oontaiming the gel is washed with methanol, 
a ie Rd 

glyool, a line at 17 A. appears, which does not dis- 
ee ee E io liquide; but 

one drop of water is placed on filter paper, the 
7 A. line characteristic of gypsum appears. The line 
at 17 A. remains on treatment with a mixture of one 
pert of water and two of methanol; but a mixture 
two paria of water and one of methanol, or one of 
water and two of acetone, causes the gypsum line to 
reappear. 

Because of too rapid heating, and possibly of other 
causes nob yet clarified, the calcium sulphate may 
fail to form a gel, and be itated instead aa a 
clio sedia ci fne pasate “Pines periti oot a 
line ab 17 A., similar to that given by the gel washed 
with organic solventa. 

It seems, therefore, that ethylene glycol oan be 
substituted for the water molecules between tho 

layers, and that the resulting CaSO, - 

(OH), complexes are stable in the [presence 
Be nie ie but unstable in the 
presence of water, which readily expels the glyool 
molecules. So far as our experiance goes at present, 
therefore, the reaction with ethylene glycol is rather 

e. 

We tried to carry out the same preparation with 
O&H.PO,.2H4,0, which is i with gypsum, 
but without success. The presence of hydrogen ions 
Nc epus Oe 

than in gypsum. 

PA Fillet aoóous b otia poe Wl DA piven buf. 
Acknowledgment is made to the Consejo Superior de 
Investigaciones Oientfficas for a grant. 

J. Oaxo Rutz 
Douanas M. O., MAOEWAN 
Estación Experimental del Zaidfn, - 
Granada, 


Action i ENEE dE Zinc Group 
Metals on the Tail Protein of 
Bacteriophage T,r* 

A wPRülrIO reaction has been found between 
complexes of the zinc group metals and the bacterial 
virus, T',rt. Zinc ions (M/100) do not inactivate 
T+, but if a variety of metal-complexing agents 
are added to a solution containing zino nitrate and 
T+, the virus is rapidly and irreversibly inactivated. 
Identical reactions occur with cadmium ions. Mer- 
curic mercury inactivates 7', as the free ion as well 
as when present as a complex ion. Oyanide complexes 
of all three metals and jodide com [kzen of wiata 
and mercuric mercury inactivate virus. Inaotiva- 
tion also occurs when a number of amino-acids (such 
as M/100 glycine or ic Acid) and pure proteins 
(such as tzypein or chymotrypsin at 2 mgu jml.) are 
used as metal-complexing agents. Versene complexes 


NAT 
of xino, cadmium or mercurio mercury do not affect 
the virus. 

The action of complexes of the rino group metals 
is highly speciflo, since cyanide complexes of these 
metals inactivate only T'r* and Tyr and do not 
inactivate T, Tyrt, Tp Tet and T,, which invade 
the same host E. col B. Further, cyanide complexes 
of other metals such as ferrio and ferrous iran, silver, 
cobalt, nickel, and cuprous and cupric copper do not 
affect Tr 

Bacteriophage T+ has been shown by antigenic 
analysis to contain at least two proteins which are 
usually designated as head and tail proteins!. 
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of T,rt inactivated 
complexes show that the distal half of the virus tail 
is removed in the reaction (Fig. 1). The rate of viral 
inactivation is ahnost identical with the rate of 
E grown bee Pea iid mdr ied 
w+ inactivated in this manner loses its ability to 
attach itself to host cells, to kill host celle or to repro- 
duce. These changes in the biological properties of 
the virus, together with the resulta of the electron 

i » Indicate that the metal complex is 
acting upon the tail protein of the virus . 

The head of the inactivated virus i always 
appears intact, but it may or may not contain 
deoxyribonucleic acid, d ing upon the experi- 
mental conditions. From pH 6:0 to pH 7-5 there is 
lio unn telako of inal deck peibonnaldis acid froni 
the inactivated virus particle (measured as the release 
of 82 from labelled virus particles). 
However, from pH. 7-75 to pH. 9:0, up to 95 per cent 
of the deo i Guill ds rbaa. “into the 

ing medium within five minutes. 

From known dissociation constants for the 
four cadmium cyanide complexes, it is le to 
compere the rate of inactivation of Tart with the 
concentration of each complex. Using solutions of 
constant concentration of cadmium ions and varying 
concentration of cyanide ions, it was found that the 


inactivation-rate could be correlated only with the 
concentration of Cd(ON)s~. It that only 
Od(CN),- inactivates T,, whereas Od(ON)*, Cd(ON), 


and Cd(ON),™ do not affect T',rt. The rate of the 


ele. 





0-088 M sodium ayanide on Tert at pH 70 


uranium, For 
length and 
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viral inactivation, measured conveniently a 


1 ; : 
time for 60 per cent T', survival’ log 


ically from pH 6-0 to pH 7-7, and does not increas 
further when the pH is raised to 8-7. When measure 
between 0° and 25° the Q,, for the inactivation 
reaction is 8-0. The fraction of Tyr+ inactivated n 
a given time is independent of the initial viru 
concentration, 

When H. cols B. is invaded by Tyr+ bacteriophag- 
the virus attaches itself tail first to the oell and after 
wards the viral deoxyribonucleic acid is introduce 
into the cell. Any uninjected deoxyribonucleic acid 
as well as theebulk of the vire 
cell, oan be removed by stirring 
in a Waring blendor*. Reoen 
experiments have demonstrate 
that Trt causes the release o 
nitrogenous materials from the 
bacterial cell wall, ing tha 
the virus makes a hole in the call 
wall’. 

It has been ible to show tha: 
after T, is bed to the hos 
œl apd’ presumably has pene 
tatad dhe Vell wall, Che malame C 
viral deoxyribonucleic acid from ite 
protein covering and ite passage 
into the cell requires the preeenn 
of a polyvalent metal ion. ` Wher 
|. Tet labelled with phoephorus-3: 

is added to susceptible host cells ir 
nutrient broth + M/40 versen 
(which complexes all polyvalem 
anions) the virus is adsorbed and th: 
host cells are killed. However, none 
of the bacteria produces phage, anc 


N 
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y violent stirring of the cell-virus complex in a 
™Varing blendor 00 per cent of the viral phosphorus-33 
shat ie, deoxyribonucleic acid) can be shaken off the 
ost cell. In. the absence of versene, only 80 per 
«ent of the viral uoleio acid can be 
amoved from the host cell. 

The similarity of the in viio reaction between T, 
nd metal’ complexes and the reactions occurring 
uring invasion suggest that the mechaniam by 
‘hich the tail of the virus is altered and the deoxy- 

“ibonucleic acid is hberated from its protein covering 

uring virus-cell interaction involves the action of a 
aetal complex. 

This investigation was aided by grants from the 
{ational Foundation for Infantile is, Ino., 
nd the Dr. Wallace O. and Clara A. Abbott Memorial 
‘und of the University of Chicago. 

L. M. Korrorr 

* K. Hmspmusox 

Department of Biochemistry, 
University of Chicago, 
Chicago 87, Illinois. 
July 8. 
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Direct Interaction between Copper lons 
in the Molecules of Copper Acetate and 
Propionate 

EXAMINATION of the io properties! and also 
X-ray photographs! sho that the crystal of copper 
wetate consists of molecules, Cu,(CH,COO),.2H,0, 

= which a direct type of metal-to-metal interaction 


aichroiam of microcrystals of co formate, acetate 
nd propionate, demonstrating the existence of the 
opper-to-copper linkage in the crystal of the latter 
wo compounds, and absence of this linkage in the 
<ormer. 

Polarized abeorption spectra in the visible and near 
ütra-violet of copper acetate were determined by 
"suchida-Kobayashi's microscopio method‘. i 
he data of the crystal analymis!, the oomponenta of 
he molecular absorption coefficients wore estimated. 
Se ae ae aa ee ee eee 
ion bande, at 43, 80 and 100 x 10% o.[s. For 
«and ab 43 x 10% o.[s, which is usually supposed 
o be due mainly to the copper atom in combination 
vith the ligands*, abeorption is much with 
he electric vector along the plane contammg four 
‘Xygen atoms around the copper atom than with the 
lectric vector along the direction binding two copper 
toms in a molecule. This ion agrees with the 
ule previously derived for the band of & similar kind 
with planar complexes of various metals’, The band 
+ 80 x 10! o.]g. is of a new kind that has hitherto 
eldom been found, since most cupric complexes 
„anliy exhibit not more than one electzanio absorp. 
son band of moderate intenarty in the visible and 
«ear ultra-violet’. Thus the appearance of the new 
sand at 80 x 10! o./s. might be taken as an indice- 
ion of the linkage between two copper atoms. The 
resent measurement indicates that for this band the 
lectrio vector along tho Cu-Cu axis is about 2-5 times 
8 strongly absorbed as that perpendicular to this 
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axis. This relation is different from the polarization 
characteristic for the &beorption bands of typical 
planar complexes as well as for the ‘copper band’ 
at 43 x 10? o./s. The reversal of the polarization 
property is in agreement with the assumption of the 
copper-to-copper linkage in Cu,(CH,COO),.2H,0. 

A similar measurement of dichroism was made with 
& orystal of copper pionate, Cu(C,H,COO),.H,0. 
This exhibita & si bend of the new kind at 
80 x 10?! o.[s., in addition to a band at 43 x 101 o.[g., 

i the existence of the copper-to-copper 

. The polarization of the band at 80 x 
10" o./s. is found to be the reverse of that of the 
band at 49 x 10 o.a. This relation, similar to 
that for copper acetate, also supports the above 
assumption. 

The measurement shows that the crystal of copper 
formate tetrahydrate involving no copper-to-copper 
linkage' exhibits no band of the above kind at 


Copper acetate and propionate in alcohol or 
chloroform are found to show the band at 80 x 10» 
c./s. - It is concluded, therefore, that in the solution 
there should be such entities as Cu,(CH,COO),X, or 
Cu,(O,H,COO),X, (X = H40, C,H,0H, or CHOL) in 
which the copper-to-copper linkage could exist. 


Acts Oryx., 8, 237 (1953) 

' Abe, H., Phys. Res., 98, 1572 (1988) 

1 Tsuchida, B., and Kobayashi, M., Bull. Chem. Soo. J 18, 619 
(1938) “the Colour and the Sieuskare of iMeiatie Doripounda" 

For French, H. 8., and T. ML, Pros. Hoy. Soo. 
106, 460 tiom), cto. They called the aaora ebd of lid 


Chemiluminescence In the Decomposition 
of the Propyl Nitrates 
Tam decomposition of the alkyl nitrates is chem- 
ically oomplex, and studies of the taneous 
ignition of 


panied by light; (3) chemik de 
position; and (8) exploeive ignition. Sharp limits of 


pressure and ture separate these different 
modes. Similar viour has been fqund.for ethyl 
nitrateb* 


volume $50 «m.*, surface to volun 
are shown in Fig. 1. 


ratio 1-0 om.-!, 
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8ec. -Propyl nitrate shows the same two modes of 
inflammation as methyl nitrate. For example, at 
260° O. when a preesure of 0-4 mm. is admitted to 
the reaction vessel, reaction is accompanied by an 
immediate faint bluish-white luminescence lasting 
about half a second. Above a pressure of 7-5 mm., 
the lumimescence is succeeded after a very short 
induction period by explosive ignition. At low tem- 
peratures the two different modes of reaction are 


sharply differentiated. As the tem ture is raised, 
80 the preasure limita come to and the dis- 
tinotion luminescence and explosion becomes 
leas marked. 


n-Propyl nitrate does not show two distinguish- 
able modes of inflammation. At temperatures above 
280° O., when the critical preasure limit is exceeded, 
decomposition is accompanied by an immediate, faint, 
brief glow of white light. The critical preasure limit 
resembles the chemiluminescence limit of the other 
nitrates rather than their explosive limit. 

The decompositions of all these alkyl nitrates thus 
resemble the oxidations of many hydrocarbons, 
which show cool and blue flames, in addition to alow 
reaction and explosion. The emitter in these hydro- 
carbon {flames is well known to be excited form- 
aldehyde, and it has been suggested! that it is also 
the source of the luminescence in the decomposition 
of nitrates. This suggestion is supported by recent 
spectroscopic work on the decomposition flames of 
methyl]® and ethyl‘ nitrates, from which formaldehyde 
emission has been found. 

In the oxidation of hydrocarbons the origin of the 
excited formaldehyde is not known. An energy of 
about 75-80 kcal. mole-! is necessary; but it has 
been estimated‘ that fewer than ten excited formalde- 
hyde molecules are involved for every million fuel 
molecules which react. It has been ' that 
the alkoxy radical CH,O: is the precursor of CH40* : 


HO: + CH,0: > H,O + 0H,0* AH = — 95kcal. 


and recent deta’ on alkoxy radical thermochemistry 
show that this is energetically satisfactory. Other 
reactions between a methoxy radical and another 
radical may also be sufficiently exothermic. 

In decomposition reactions of the type described 
here—of nitrates RONO,, nitrites RONO, peroxides 
ROOR’ and hydroperoxides ROOH-—lumineeoence is 





TRIPERATURE "C. 


(s) 


Wig. 1. Ontieal pressure limits of the visible decomposition modes of (e) ssc.-propyl nitrate, 


and (b) n-propyl mirate 
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always associated’ with the noe of alkox 
radicals generated in the initial fasion ; for exampl 
0,H,ONO, > O,H,0: + NO, 
Further study of these alkoxy radicals, which az 
also known!’ to play an im t part in hydr 
Gabe Cridan aay prani e the key to the origi 
of cool flames. 
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Separation and Identification of Phenols b 
Paper Chromatography 


Ta application of paper chromatography to th 
qualitative separation of phenols and phemolic de 
rivatives haa been reported by a number of workers: 
The methods described employ the one-dimensions 

ition technique and they seperate, with varyin, 
peus of efficiancy, phenolic derivatives havin, 
fairly pronounced structural differances. 

Recent work in this laboratory* on the analysis c 
vitamin E has shown that & mixture of five tooc 
pherols (differing only in methylation in the phenoli 
ring) can be separated completely by & two-dimen 
sional technique. This technique consiste of a first 
dimensional separation by adsorption chromatograph 
on zino carbonate - impregnated paper, followed b; 
second-dimensional reversed-phage aida uen 
& hy on the game per impregna 
TED liquid. parafin. The tooo 
pherols, in this system, sep 
arate as would be expecta 
from theoretical consideration 
of the methylation relative t« 
the phenolic hydroxy-group 
It was therefore of interest t 
seo whether suoh & chromato 


graphic system would be use 
ful m closely re 
lated ample monohydri 
Phenols, 


A number of modification 
to the system were made 
‘Benzene was used as th 
developing solvent in th 
first dimension, since th 
lower phenols are not solubl 


deposition of sino carbon 
a Se the paper than as 
reviously. 

ion, Te 


o» 
a aa 
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Table 1. R AND Ry VALUNS OY PENNOIS 
«* values are measured from QUO QUON dH YEN ORO 

















R value 

Phenol 0-7 074 
o-Oresol _ 0-60 0:53 
m-Oresol 0-30 0-60 
FER es om | as 
4-Bihyr 0-22 0-60 
1- phenol . 0-55 0-35 
eS phenol 0-25 0-40 
1,5- 0-83 0-44 
3,4-Xylenol 0:83 0-50 
Haltom | 13 | g% 

2. . 
phenol 0 00 0-25 
8- phenol 0 60 0-18 
raa 4 phenol 0-60 0-18 
+ TCODJl- 0-82 0-10 








-leate was used as the stationary phase 
oncentration of 


JA Water (too uL) nd addis 0890 ecc 
ane 00 Ll The papers are hung in air for an 
nour, dried ab 95° for three hours, and then ruled 
lightly in as shown in Fig. 1 (AB = AE = 

an., -= 4 œ). henol or mixture of 
ohenols (5-20 ugm. of each), lved in & suitable 
olvent, is ied to & paper as a thin line 
dong FG. is then hung vertically in & 
&nk from edge HY, with edge AD dipping in the 
olvent, and developed by the ascending method with 
try benzene. The walls of the tank are lined with 
xmzene - saturated filter paper. After three hours, 
he ig removed and dried in air. The area 
JDXY is now immersed in a 5 per cent solution of 
«yl oleate in light petroleum (40-60°), removed 
snd allowed to dry. The solvent in the chamber 
6 replaced by 40 per cant (v/v) aqueous ethanol and 
he paper hung in the tank with edge AH dipping 
a the solvent. The chromatogram is developed far 
ixteen hours, again by the ascending method. After 
drying, the paper is sprayed with any of the well- 
mown phenol-spotting reagents, after which the 
ndividual phenols appear as a series of well-defined ~ 
iptical spota in the area ODXY. 

le 1 gives the R values in the first dimension 
ud Ry values in the second dimension for a number 
f simple phenols. The results indicate a risas 
xnformation between icri mE S 





NATURE 


1178 


and molecular structure. Ri 2, yaa ase 
additive and constitutive functions, each being 
affected by contributions from carbon side-chains, 
according to the following rules. For each carbon 
atom in the side-chains, the B value is increased by 
0-08 and the Ry value is decreased by 0:10; each 
substituent ortho to the hydroxy group further 
increases the R value by 0:20 and decreases the 
Ry value by 0-05. (Phenol iteelf has a slightly an- 
omalous Ry value and, in the Ry series, p-cresol 
is better taken as the reference compound.) In the 
two examples given, simple in the side- 
chain seems to have an additional effect on the Ry 
value, decreasing it by a further 0-07, but has no 
effect on the R value. > 

From Table 1, it will be sean that many closely 
similar phenols are readily separated on the two- 
dimensional chromatogram, although others are 
not. In fact, the possibility of separation can be 


agreement with those 
already found on hedvily substituted x iS 
Mx ie ‘toccpliaeals® and fi apposta thal ise tech: 
may Have a more Denerel asefülhe in tha sola tian; 
tion and identification of phenol derivatives. 
ith suitable modifications of stationary and 
mobile phases, the method might be extended to 
-more complex mono- and di-hydroxy derivatives, 
and it would be interesting to see whether the two- 


behaviour of a highly 
complex phenol such as q- herol could be com- 


Walton Oaks Experimental Station, 
Laboratories of Vitamins, Limited, 


and Y., clove 949). 
Evans, 5 (190) 


vens, X. A., Parr, W. H. 
KC pc E dy ior 
url J. Amer Chem. Soc., 5783 (1080), Barton, G 
S GEO fet care M Ti 
J Mareinklewicz, B., and Watt, P. R., J. Sol. Food A 
UN dm Li 


Application of Paper Chromatography to 
Structural Problems in the Veratrum 
Alkaloid Group 


Iw a previofis communication! we have described 
procedures for the separation, by paper chromato- 
graphy, of the natural ester alkaloids derived from 
verabevine, oevagenine and ocevine, as well ag some 
partially synthetio esters of these alkamines. The 
most suitable solvent system proved to be chloroform 
on formamide-impregnated paper; detection was 
carried out with Dragendorff’s reagent or by reaction 
with concentrated sulphuric acid. 

*À study of the effect of structure on the chromato- 
graphic behaviour of this of compounds showed 
that the mobility is affected the structure of the 
alkamine, the nature of the acid moiety, the number 
of ester groups casa | moarkedly—by the position 
of the esterified h; In the case of the 
Parialy enis Or dere where the struc- 
ture of the alkamine and the acylating agent are 
. known, the remaining structural featurea to be 
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determined are the number and position of the 
esterified hydroxyl groupe. 

As a result of the non-equivalence of the hydroxyl 
groupe of the veratrum alkamines, the Ry value of 
their derivatives is not a simple linear function of the 
number of free hydroxyl groupe (cf., for example, 
ref. 2). Hence this relation cannot be used directly 
to determine the number of ester groupings ; on the 
other hand, it becomes possible for the same reason 
to derive information as to the position of these 
esterified hydroxyl groups. 

Since the hydroxyl groupe in the veratram alk- 
"amines form & number of diol groupings, we have 
attempted to exploit the reaction of such diol group- 
ings with boric acid to determine the number of free 
glycol groups and hence in some casea the number 
and position of esterified hydroxyl groups. The same 
type of complex formation has previously been used, 
in the case of sugars**, phenols and aromatic 

ids*, to decrease the rate of movement of 
suitably constituted compounds in paper chromato- 
graphy. 

In our procedure, the compound under examination 
is run in two parallel chromatograms with chloroform 
as the mobile phase on paper impregnated with form- 
amide containing 5 per cent boric acid in one case, 
and with formamide alone m the other. Since the 


glycol-borate complexes are of a highly polar char- ` 


acter, the rate of movement of compounds containing 
suitable glyool systems will be greatly decreased on 
the borio acid — im ted paper. The difference 
Br in, Bug wae fev toe amos © podud tho see 
parallel experiments (AR) will, moreover, give a 
direct indication of the number of free «-glyool 
systems present. Of the veratrum alkamimes, vers- 
cevine and ocevine contain three such systems 
(8 : 4, 12:14, and 16:17 or 17: 20), cevagenine two 
(12:14, and 10:17 or 17:20). The examples re- 
corded in Table 1 show that the of two 
systems leads to AR. values between 0:8 and 1-2 
unite, the presence of a si glycol grouping 
corresponds to a ARy of 0:38-0:45, and in the absence 
of a free a-glyool system, the Ry values are the same 
in presence and in absence of borio acid. 

The change in ARy upon acylation, upon partial 
methanolysis of polyester derivatives, eto., gives an 
indication of the number of glyool systems blocked 
by esterification of one or both hydroxyl groupe 
involved. Similarly; information as to the presence 
of an ortho-ester grouping and, in the case of oeva- 
genine, as to its position (ring O or ring D) may be 
readily obtained. Further pos pine of application 
are evident. 

















o * Chromatography and oxidation studies show that T is position 12 
or 14. 


T Developed with bensene—ahloroform (7 : 8). 


NATURE 


December 17, 1955 


Table 2 


Vor 176' 








jj reer Fales havo so far only been verifed for the acetyl deriv 
ves. 


The resulta obtained by the above method ere c 
interest with regard to the configuration of the glyo 
system in position 17:20. This configuration he 
not yet bean securely established’, though Barto 
ei al.’ that ib is trans, on the grounds the 
3:4: 16-triacetyloevine is inert toward lead tetrt 
acetate oxidation. On the other hand, however, ot 
results indicate clearly (Table 1) that this glyo 
system is capable of oogiplex formation with bon 
acid; past experience’ would seem to suggest the 
it is therefore more likely to have the ots configuration 

On the basis of the experimental material accumt 
lated in this work, we have attempted to caloulat 
the group constants, G, for the various acyl groug 
used to esterify the veratrum alkamines. Martin 
has shown that the introduction of a new group t 
a given fundamental molecule leads to a change i 
the partition coefficient (and hence in the Ry an 
By values) which is dependent on the nature of th 
group and the solvent system, but not on the natur 
of the fundamental molecule. As has been show 
above, in the case under consideration it is furthe 
necessary to introduce factors expressing the effec 
of the position at which the change is made. Tht 
we may write: | 


+ 


log (y - 1) = Ru = Z + ayy + ay. + 


where Z is the fundamental constant (for cevin 
Z = 2:9), Gu G,... are the group constante for th 
various acyl groupmgs, and ag, ay... are the positio 
factors for the particular hydroxy] groups esterifiec 
Some values for G and a are given in Table 2. 
The use of this ion and the appropriat 
constants makes it possible to predict Ry end henc 
also Ry values for isomeric mone- and poly-esters « 
the veratrum alkamines. For the 
detection and identifloation of esters of any furthe 
acid it ia, moreover, sufficient to determine exper 
mentally the Ry value of a single alkamme eater c 
this acid. 
Boda Se OT NG aris wall: beipubllabe 
elsewhere. 
K. Macar 
Z. J. VaypÁrEx 
Pharmaceutical and Biochemical 
Research Institute, Prague. 
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Paper Chromatography of Steroid 
Glucuronosides and Sulphates 


Was wish to report the separation by paper 
Hhromatography of a number of steroid glucuronosides 
ce tes. The composition of the three systems 

and the tes used are given in Table 1, 
telba WHE te Rp verdes noted ia e tive 
rperiment.: 10—50 gamma amounts of free acids 
r their sodium salts in methanol were spotted on 
3j-in. lengths of Whatman No. 1 peper and, after 


quilibration t at room temperature in 
aper-lined glass the mobile phase was added 
> the and ing chromatography was 


arried out for periods of 4-8 hr. Following chromato- 
wcaphy, the papers were dried in a current of air av 
oom temperature, and the conjugates were detected 
y spraying with, or g in, 2-4 per cent phog- 
homolybdic acid in lute ethanol followed by 
eating at 80°-100° O. for § min. Canjugate 2 was 
Mago detected by dipping in 15 per cant aqueous 
hoephorio acid, followed by heating at 90? 0O. for 
*) min. and examination under ultra-violet light, or 
y ui ia eiu eripi aii a am ag 

y oombining immediately before use one 
olume of 3 per cent triphenyltetrazolium chloride in 
rater with four volumes of 10 per cent sodium 


aried from 23? to 33^ O0. ; 
unglo experiment the temperature change usually 
iid not exceed 8 degrees. Although Ry values varied 
lightly with temperature, ib vies Does Die UM these 


a a acl . and as high 
s 88° 0 

System I has been used chiefly to ie oon- 
Jgates 1 and 2 recovered from urine owing the 


dministration of tetrahydrocortisone (pregnane-3e. 
Ta, 21-triol-11,20-dione)*. Substituting formic acid 
or acetic acid, as in system II, specifloally increases 
he Ry values of the sulphates and diminishes tailing. 
"hus system is the most useful one so far d 

ting the three sulphates. System lI 


nd from the sulphates, but does not 
sletely the .three members of the group. 
fig. l illustrates the resolution of a mixture of 


onjugates 1, 2, 8, 4, 5 and 7 uging system III. All 
hree te 8 from 


systems separate effectively 
onjugate 5 and, presumably, would separate other 
able 1. EpYAMMIOE uL CON SAM cease areas eae 


ixperimeni £34. reste ned are hr. n 29-7*-32-0* C. 











Pert Buty! acetate —a-butanol—10 per cent acetic acid 
Pg bas EU MDIH acotats -n-butanol -10 per oeni formis acid 

1 
Po haga : s-Buliyl acetate — methanol - 0-1 M sodium barbital 
in 50 per cent aqueous methanol, pH 8-2 (150 : 50 : 50) (mono- 
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—SF. 


Tel n b oa ee op he at doe 
4, 5 and system IIL ime, 5} br. a : 
ah 5° C. DIN Ki arina Dd. a s). nivea 


advice and ions, and Dr. Seymour Lieberman 
for supplying dehydroisogndroeterone glucurono- 
side used in these i 

This in ion was supported by research 


grant A-401 from the National Institute of Arthritis 
and Metabolic Dj , of the National Institutes of 
i tes Public Health Service. 
Marvin L. LswBART 
JoHN J. SCHNEIDER 
of Medicine, 
Jefferson, Medical College of Philadelphia, 
1025 Walnut Street, 


1 Neher, B., and Wettstemn, A., Helv. Ohim. Acta, 84, 2278 (1051). 


1 Sohneider, J. J., Lew AL L., Levitan, P., and Lieberman, 8B., 
J. Amer. Chem. oerte 4184 (1955). 


Inhibition of Cholinesterases by 
| : 2 : 4-Triazoles 


Ir has been repeatedly observed in my laboratory 
that workers, including -non-amokers, 
1:2: 4-triazoles develop symptoms of light niootine. 
or physostigmine -po from time to time. 
Subsequent e: have shown that some simple 
water-soluble 1:2: 4-triaroles may act as inhibitors 
of cholinesterase activity. 

Fresh brains of sheep or rabbit homogenized in 
0-025 M sodium bicarbonate were used as sources of 


cholinesterase. brains were satisfactory, but 

with bit brains could not be satis- 
factorily duplicated. The inhibitors tested were 
8 : &dimethy! (I), 1:8: 5-trimethyl (IT)., 3: 5-di- 
methyl-]-phemyh (III), 3-ethyl- 5-methyl- l-phenyl 
(IV)- and r6-ethyl-83-methyl-l-phemyl (V)-1:2:4 
triaxzoles. 
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R! BS Re 


N I: H Me Me 

{£N II: Me Me Me 
c—m IH: Ph Mo Me 

| ll IV: "Ph Et Me 
R'—_N——_N V: Ph Me Et 


The cholinesterase activity was determined by the 
manometric method!, using acetylcholine, acetyl-f- 
methylcholme and benzoylcholine chlorides as sub- 
strates. In all experiments a time-effect was noted : 
after an initial rise, the pressure decreased to a 
minimum after 10-20 min., after which the usual 
rise was observed, occasionally with slight fluotua- 
tion. A second ‘wave’ (usually after 60 min. or more) 
was obeerved when using rabbit brain with or with- 
out inhibiting triazolee, or sheep brain with (I) or (II) 
as inhibitors. Fluctuation of temperature, lack of 
saturation of the tested mixtures with carbon dioxide 
or insufficient equilibration were excluded as the 
causes of this 


available’. The nature of the mhibition 
was ascertained by plotting inverse rates of carbon 
dioxide evolution against inverse substrate con- 
centrations. ifio cholinesterase is competitively 
inhibited by for substrate concentrations of 
1-30 mgm. aoebyl-B-methyleholine | 100 ml. and 
triazole/subetrate ratios in the range of 0:01—0-06. 
At lower concentrations of triazole there is no 
significant effect; at higher oconcentrationa the 
enzyme is slightly activated. In a similar range of 
concentrations of benzoyicholme and triazole/sub- 
strate ratios, (IIL) activates the unspecific cholin- 
esterase ; inactivation occurs at higher triazole oon- 
centrations. With acetylcholine as substrate the 
resulta were not consistent. In general, lower con- 
oentrations of triazole appear to activate, ee 
concentrations inactivate, the enzyme system. 

Oe ot iir Aer eae 
due to the specific cholinesterase, ib is evident that a 
factor other than the specific and unspecific cholin- 
esterases is involved in this case. The nature of this 
factor and the reason for the waves of cholinesterase 
vi Ist Ha Stn aes S ag ere 


ae wish to thank studente of my Department, 
Mr. R. Naylor and Mr. 7p, W. Smith, 

r their assistance in checking some of the results. 
J. B. Potya 


ars B, per nme iig 


Double Reduction at the Rosy, or Pink, 
Locus in Lythrum salicaria 
Ir is one of the peculiarities of tetrasomic inherit- 


ance, such as we have been inveetigating for some ' 


years past? in the purple loosestrife, Lythrum salicanit, 
that, for any “two looi in homologous chromosomes, 
there are a large number of possible genotypes 
heterogenic at both looi, and therefore capable of 
throwing light on the of genetic recombina- 
tion. ith only two avaiable at each locus, 
there are indeed nineteen such genotypes, and with 
the linked looi for short style and for pink, or roay, 
flower colour, most of these have been obtained ; 
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although the six genotypes triplex for the doming 
Short gene have been inaccessible, owing to tb 
illegitimacy of Short by Short matings. 

For some years the only genotypes for which an 
large number of second backcross progenies had bee 
Boored were bisimplex coupling, RS/rs/ra/rs, an 
bisimplex repulsion, Rs/rS/re/rs. About lj per cen 
of these appeared to come from gametes with tw 
dominant genes, R, Bo indicating* about 6 per oen 
double reduction at the B locus. The peroentag: 
however, was small, and in consequence a sma 
proportion of alen pollen carrying the E gene coul 
have seriously vitiated the estimated frequency. A 


VoL. 176 


the Short locus, for which the estimasi 
was &boub 2$ per cent, the of similar cor 
tamination is bbviated by the to illegitimat 
pollmation. 


A few years ago, therefore, preparations were mad 
for a direct test of reduction at the Ros 
locus by preparing tripléx plante r§/Re/Re/Re, an 
in 1954 progenies amountmg to 2,057 plante wer 
grown, of which one only proved to be rosy, showin 
that the previous estimate was much too high. Th 
new estimate would be 0-2 per cent, if the exceptions 
plant was accepted as genuinely from the same see 
parent ag the others, and, as any exception Bo rar 


That the parents of these 2,000 plants were certain} 
triplex at the Rosy locus has been demonstrated the 
year, 1955, by growing progenies of a hundred eact 
from a second backnroee of sixteen purple Short plant 
from last year. If the were of the genotyp 

the expectation would be about six duples 
| Rajrajrs, and ten simplex in repulsion, dtoleSiraire 


and the very low frequency of double reduction e 
the Rosy locus is confirmed. 

The case illustrates well the efficacy of employina 
a second backcross for tetrasomic analysis. Wit 
the co-operation of Dr. O. H. Frankel at Oanberr 
and Prof. H. N. Barber at Hobart, it is now hope 
that the diffoulties of obtaining tetraploids triplex a 
the Short locus also may be overopme in a few yeare 


R. A. Fi8HER 
V. O. Fyra 
Department of Genetica, 
University of Cambridge. 
Aug. 5. 


‘Fisher, E. A., Pail. Trans. Roy. Soa, x 
"aiher, a ee Highth Inter. Gelis Gene, Heredstas, Sapp. vol 


Monascy and Incompatibility 
breeding system: 


separation of the paxes’on the same 
or on different plante (diwcy). With incom 

and diœcy outcrossing is obligatory. On 

hand, separetion of tho serre on znonssions plan 
merely the probability of self-fertilixation 
although this may be further avoided by difference 
in time of maturity of the two types of flower. 
Clearly, however, wherever the sexes matum 
tog aer Cna ee Daat ai et eae 
system could be of distinct advantage. This possibility 
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not discussed in recent articles on incompatibility’. 

Woo following which I have found recorded 

ay serve to focus attention on this matter. 

Oros- and self-incompatibility were found in 
Muenscher*, and it was 


mtrol of incompatibility remains to be seen. 
E. J. Gopiyy 
Research Division, 
“epartment of Industrial 
Ohristoh 


New Flavones from gs Sa pinnata d 
Merr.: Identification of Compound 


Two new furano-flavones (compounds O and D) 


«ranjin respectively. 
In an effort to identify theee compounds, the 
linear isomer of karanjin, $-methoxy-furano- 
:6:2':8'-flevone (IX), was by Pavan- 
«am and Row!; but it was not identical with 


compound D. 

A reconsideration of the reactions of the compounds 
f and D revealed that they could be furano-flavanes 
nsubetituted in the third since no ketone 
ould be isolated from the producta of alkaline hydro- 
vais of these compounds. To test this A 
-methoxy-fureno-7 : 8 : 2’: 8’-flavone 


xelting point of oompound D (melting pomt 177—79*) 


Qe coxe 
do gio 


qm 
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from the O-benroyl derivative of 


1177 
e 
considerably (180—45?), thus establishing their non- 
identity. i 
The lineer 5-methoxy-furano-7 : 6: 2’: 3’-flavone 


(IV) was also p from the benzoate of vis- 
nagmone by the ‘Venkataraman method (using 
potassium hydroxide — idine). The furano-flavone 


pyri 
(IV) (meltmg pomt -181-82°; broad 
prisme with a tendency to taper at one end) did not 
depress the me point of compound D and was 
absolutely identical in its reactions. 
The synthesis of 3^ : 4'-methylene dioxy derivative 
of the furano-flavone (IIT) was 


progress. 

With the identification of oompoundỌD, a new 
Eun Gee deer OARS et M 
position comes to light. Unlike karanjin (I), it 
belongs to the linear In this connexion, it is 


We are indebted to Prof. Alexander Schonberg, 
of the University of Cairo, for a gift of vienagin used 
in this investigation. We learn-from him that the 


B. K. PAVANARBAXM 


1 Row, Aust. J. Sol. Ess., KA, 764 (1962). 

* Pavanaram and How, J. Sci. Indust. Res. (India), 14D, 157 (19065). 
* Phillips, Robertson and Whalley, J. Chem. Sec., 4063 (1058). 

‘ Rangaswami and Sastry, Owrr. Soi., $4, 13 (1055). 


Two Indo-Pacific Fishes, Dasyatis uarnak and 
Upeneus moluccensis, in the Eastern 
Mediterranean 


DuzrwG 1954, several specimens of Dasyatis varnak 
(ForskAl) were observed along the Mediterranean. 
coast of Israel. They were caught by trawlers in 
depths of 15-40 fathome. The fishes were 
usually big, with tho disk often more than 100 cm. 
in diameter. One oo small 


Station, Haifa. Ita dimensions are: length 
of disk 440 mm., width of disk 470 mm., length of 
tail 1,315 mm. 
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ë : 
compere the specimens from Israel with four para- 
types of U. molucoensis lent me from the collection 
of the Rijkamuseum van Natuurlijke Historie, Leyden, 
&nd I oen find no differences between them. Vomerine 
teeth, stated to characterize the genus Upeneus*, are 
abeent from both samples in specimens more than 
65 mm. long, and this has led authors’ to place tt in 
another genus, in spite of the fact that the 
of pelatine teeth should exclude it from 
tohthys. 

Unlike other Indo-Pacific species recently recog- 
nized in the Mediterranean, U. moluccensis has never 
been recorded from the Red Sea; but if, as seems 
probable, ib came through the Suez Canal, it must 
surely occur there. 

A systematic analysis of these species will be pub- 
lished elaewhere. I am indebted to Dr. E. Trewavas 
for reading this manuscript and to Mr. N. B. Marshall 
and Dr. M. Boeseman for their help in securing a 
loan of the paratypes of U. moluoocensts. 

A. Buw-Tovia 
' (British Council Scholar) 
British Museum (Natural History), 


ulloid- 


London, 8.W.7. 
July 20. 
1 Tuler, J. B., Mém. Soc. Kool, Francs, 15, 270 (1902). 
* Haas, G., and Hs $3 (1947). x. 
Prak. Hellen. Spir. Taat Tt ibs (1 )forlneee, He, Bal di 
Fool. apa , Bul. Ses Fish, Ree. Stat., 
8, 25 (1988) 
* Laohner, N. A., Proc. U.S, Wat. Mus., 103, 497 (1954). 


2 Aeration of Coliform Cultures 


PHRIODIGALLY, cultures of coliform organisme 
in simple synthetic medium hoephate— 
ammonium salt) have failed to grow when aerated 
in this laboratory, contrary to exparienoe in other 
towns. This culminated in a few weeks when such 
cultures refused to grow at all, so that the possible 
presence of poisóns in the air was suspected. Oon- 
sequently the ar intake of the compressor was placed 
outside the laboratory i The phenomenon 
persisted during the daylight hours but was elim- 
inated ab night time. 

Two pointe now emerged: at the time, this area 
was ing exceasive and almost continuous rain- 
fall and the air intako was just above a mass of 
actively growing plants. This suggested that the 
trouble might be due to carbon dioxide deficiency 
in the atmosphere, which was being rectified by the 
metabolism of the plante when it waa dark. Chemical 
investigation showed that in fact there was about 
five times as much carbon dioxide m this air at night 
as during the day, and about twice as much as in 
air taken from the laboratory during the day. 

Various workers have noted the need for carbon 
dioxide by these organismes, probably to permit the 
formation of the O, dicarboxylic acids!*. The 
addition of chemically prepared carbon dioxide or of 
extremely small quantities of sucamio acid eliminated 
the omenon. From the work of Degley and 

wood", it can be calculated that a very smail 
gas flame produces sufficient carbon dioxide to mest 
the requirements of a copeerable number of 
cultures. 

Dus air aukeran ancy ieai 4a tis robe 
. below a gas-operated incubator to ensure a sufficiency 
of carbon dioxide. TRe gas sucked in was purified 
by spraying as an oil-air emulsion, filtering and then 
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with strong chromic acid. This removed dus 
alkaline vapours and oxidized volatile substance 
The gas was wished efficiently with bicarbonate gol: 
tion to absorb all acid vapours and replace the 
with carbon dioxide. It then passed through 
bacteriological filter. “The use of this air has eliminate 
the trouble completely. 

The importance of adequate carbon dioxide hr 
since been emphasized : many 
being studied have been much more le a> 
in many cases the intrusion of lag phenomena elin 
inated. Such an example is the effect of phenol in lo 
concentration an one organism. Originally there we 
a progressive increase in observable lag and of tl 
mean generation time with increase of phenol cor 
oentration; but with the new air supply no le 
phenomena are observed. 

There may be many instances elsewhere whe» 
fluctuating carbon dioxide content of the atmosphex 
and/or a bare averagé sufficiency -are producir 
artefacts: here the Rn stet acute becau» 
of a prevailing wind b from the open sea pa» 
au cB aL Cede at Geel acl 
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M. HARRIS 
Buildings, 
B i Bection, 
~ University Oollege, 
wyth. 
Oct. 3. 


a Pe Te do anderen. t de ic 163,8; 


* Dagiey, B., and Hinshalwood, O. N., J. Chem. Soe., 1080 (1038). 


* Gladstone, G. P., Fildes, P., and Richardson, G. N., Brit. J. 
Path., 18, 385 (1035). = 


E., Biochem. J., areas 
; À., and Mier, A. O 
, 865 (1941). 


Resistance to Lymphomatosis in the Fowl ix 
Relation to Reproduction 


Ovak the past twenty years, the feasibility c 
breeding strams of fowls in mortality fron 
lymphomatosis is reduced to negligible levels he 
been demonstratedb*, Many poultry breeders ar 
now developing resistant strams. If families reeistan 
lel Meses culo cese ee ee er 

, a8 Coles and Underwood have stated’ 
the derabil Of attempting 10 develop reaistari 
stook may seem dubious. Accordingly, we hav 
examined our records for the past six years fo 
evidence of any such relationship. 

In so doing, we have compared (as did Ooles an 
Underwood) families of full sisters showing one o 
more deaths from lymphomatosis with families i» 
which no females diedeof that disease during ou 
tesb period, which is from 42 to 500 days of age 
Since, in a later iti of the same data“ 
both fertility and hatehability of resistant familie 
were said to be lower than in susceptible families 
we have considered both these important factor, 
which influence the efficiency of uction. 

Records for mati of mires in our K 
resistant strain of ite Leghorns (Table 1) shov 
the variation fram year to year that is inevitable wit 
relatively amell numbers. Over the whole period o 
six years, in families free of lym 
(of their dams) was lower by 1-9 per cent; but 
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Sa ve ee eee en m 
milies losing one or more birds from that disease. 


is probable that this finding differs from that 
K Coles and Underwood because the data in Table 1 


,085 such daughters, and in these the incidence of 
ital lymphomatosis during the test period was 
-7 cent, Among 725 females in the 44 dams’ 

ies that had one or more cases. the incidence 
rag 9-8 per cent. With such low frequencies, small 
smilies have much lees chance to show a single case 
f lymphomatosis than large ones. Since the smaller 
«milies result from poor reproduction and the larger 
reproduction, any division of the 
opnlation into families that have either _(a) no 


he eee considered by Coles and Under- 
Ry ipe average size of family ranged in four years 
com 7-8 to 10-8 for those free of lymphomatoeis, 
ut was 9-0 to 15-2 for those showing one or more 
«sæt. Under such conditions, even if the incidence 
€ lymphomatoeis were as high as 15 or 20 cent, 
ny apparent relationahip between iity to 
be disease and efficient reproduction is completely 
purious. 

Much of the error in such an analysis is ramoved 


r group of birds to any disease is best 

iot by the presence or absence of a single case of 
hat disease, but by the proportion of susceptible 
urdg, that is, the incidence of the disease. Thus, in 
wo groups of 100 birds each, one comprising 20 
mall families and the other five large ones, the 
acidence of lymphomatosis should, ceteris poribus 
e about the same. 

Among famuilies* from proved sires in our K- 
esistant White Leghorns from 1949 until 1954 there 
rere seven in which no daughters died of lymph- 
matosis. In each of the remaining nineteen sire 
amilies, the dams were separated into two clases 


able 1. 


REPRODUCTION OY HENS PRODUCING FAMILIES WITH OR 
WITHOUT SUBSEQUENT LYMPHONMATOSIS 












157 
201 
444 
221 


397 
479 
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as having hatchability either (a) above average for 
the pen, or (b) below that average. The incidence 
of lymphomatoeia in the pullete hatched from these 
two groups was as shown in Table 2. 

Dams below average are fewer than those above 
because, when hatohability is high, the distribution 
of dams with respect to ib is skewed, and most hens 
below average deprees that figure more than it can 
be raised by individual bens above it. The average 
numbers of daughters per dam in the two groups 
were 14-5 and 10:9, but, since the smaller families 
are grouped A puer from that souroe is elim- 
inated. are not strictly 
comparable. The ee kot is fth hatehability below 
average included most cf the oldest proved dams, 
which produced highly resistant daughters but 
(because of old age) fewer of them. Oonversely, the 
hens above average included some not previously 
progeny-tested, but considered (from viability of their 
sisters) to be worth trymg. These birds, Denig pee 
reproduced well, but in some cases yielded ra 
susceptible families. 

In spite of this, the two groups compared do not 
differ significantly in the incidence of lymphomatosis, 
It is clear from these data, as from those in Table 1, 
that resistance and susceptibility to lymphomatosis 
in the progeny are not related to the efficiency of 
reproduction in the dam. 

F. B. Horr 


R. K. Cora 
of Poultry Husbandry, 
New York State College of Agriculture, 


Cornell University, 
Ithaca, New York. 


B., ee ee PAE r add 

. B., and Gols B K., Boot. Papers Tenth World's: Poultry 
Congr. (Babn), 197 (1054). 
, and Underwood, J. B., Matures, 173, 887 (1984) 


Relationship between Blood Factors P and Q 


Tau relationship between blood factors P and Q 
has been investigated by comparmg an anti-Q 
agglutinin (Japanese) with several anti-P of human 
and animal origin. 

The anti-Q has been used for agglutination tests 
only, while the P factor has been determined by 
absorption as well as by agglutination. 

A total of 324 samples were tested. giving the 
following reeulta : 


Q+ Q- Total 

P+ 113 0 118 

e P- 0 11 1u 

Total IB- ui 334 
experimenta have not been carried 


, too, the reactions of &nti-Q were 
found to alls closely the reactions of anti-P. 
Further details will be published elsewhere. 
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In our opinion, the result of 
ihe present  inveetigation—until 
further irrefutable proof of 
the separate identity of tho 
properties 1s found—justifies the 
assumption that P and Q are 
identical. 

Our thanks are due to Prof. 
Tanemoto Furuhata, Tokyo, fora :, 
gift of anti-Q. S ae 

K. Hennan 
Tyana Jíconsmw 
University Institute of Legal Medicine, 
Copenhagen, Denmark. July 13. 


A Caliper for measuring Photographs, 
X-Rays and Drawings 


Tarman is at present no instrument on the market 
suitable for measuring distances in 
X-rays or drawings both accurately and in consider- 
able numbers. Our particular problem was to measure 
various dimensions of the human figure on 12 in. x 
10 m. pictures of subjects photographed in the nude 
for studies of body-build. The measurements had 
to be accurate to 0-1 mm., and a large number of 
them had to be recarded. In this bac RM 
as photogrammetrio anthropometry, n pointed 
calipers are used, Bo as to locate the precise point at 
which the edge of the body shadea mto the white 
background of the picture. Some form of enlarge- 
ment of the scale of measurement other than a 
vernier, which is awkward to read and thus gives rise 
to too many reading errors, was clearly desirable. 
We first used calipers based op a scissors principle, 
with a magnification of scale of about x 5 due to 
the needle-pomted arms bemg shorter than the arms 
carrying the reading scale!. However, these proved 
unsatisfactory in practice due to the scale being on 
the chord rather than the aro of the opening circle, 
and because adjustment to remedy this varied from 
one instrument to another and was not entirely 
reliable. 

A straight-bar design appeared to be better, and 
eventually the question of how to achieve the required 
scale enlargement was solved by the use of a dial 
gauge. The new instrument, made by British 
Den Baton Roni, Di A aTi, Ee 
illustrated m Fig. 1. It reete flat on the photogre: graph 
withthe needle-tips adjusted so as just to clear 
surface until til a fraction downward. The dial 
reads a total of 10 mm. in 0-1 mm. divisions and is 
linked to the right-hand needle point, which is moved 
by operating the thumbecrew at the far right-hand 
end, The left-hand needle point can be fixed at 1 am. 
intervals up to 15 om. by releasing the trigger seen 
underneath the left-hand bar, and moving the bar 
along until the desired in the round 
window at its mght-hand end. This provides the 
coarse adjustment mechanism and enables the instru- 
ment to read in divisions of 0:1 mm. from rero up to 
as much as 15 om. There is play of about 0:1 mm. 
in the thumBecrew mechanism, but this can be 
practically entirely obviated by arranging always to 
final reading. 

We have recently found this instrument useful for 
measuring the relative amounts of bone, muscle and 
fat along given diameters in X-rays of the legs and 
arms (Bee ref. 2), and in measuring the growth of 
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epiphyses in serial X-rays of growing children. Hov 
ever, it is so much leas tedious in operation the 
conventional dividers that it seems likely to be + 
use to research workers and engineers in & variet 
of fields. 
J. M. TANNEB 
R. H. WurrEHOUBH 
Sherrington School of Physiology, 
Bt. Thomas’s Hospital, 
London, B.E.1. July 27. 
1 Tanner, J. ML, Lemos, 1, 574 (1961). 
t Tanner, J. M.,"‘Growth at Adolesoenoo" (Blackwell Sol Pub., Oxfor 


1955. 


Removal of Mineral Nutrients from Tree 
Crowns by Rain 


Ix 1951, C. O. Tamm?! gave figures for the miner» 
nutrienb composition of rain-water collected unde 
three species of forest trees. M. G. Mee! has sinc 
published i tal work on the loss of phosphorp 
and other mineral elements from living leaves due t 
the influenoe of rain. 

This communication reports the composition c 
rain-water collected under a thirty-year old plantatio 
of Pinus radiata D. Don in Whakarewarewa Fores» 
Rotorua Conservancy. 

The supply of nutrients to the soil in rain-water » 
compared with the return contained in the litter-fa/ 
from the stand. The resulta in Table 1 cover th 
period November 26, 1954-June 2, 1955. 


Table 1. NurEIMNY CONTENT OF RAIN-WATER AND LITTER OOLLRBOTE 
pawxiTH P. radiais 








e. i 
Nutrient return to soil 
(m. squty./m.") 










47/126] M4 
61-0 | 211 | 165 








It seems that when considering the return c 
mineral nutrients to the soil under P. radiata, bot 
litter-fall and rainfall nfust be taken into considers 


tion, mince in the cases of potassium and sodiur 
a largo proportion of the total retarn to the soi 
contained in the rainfAll. 
A fuller account of this work will be published at 
later date, 
G. M. Wor 
Forest Research Institute, 
Whakarewarewa, 
Rotorua, New Zealand. 
July 12. 
1 Tamm, 0. O., Phyetol. Pient., 4, 184 (1961). 
3 Meu, M. G., South Afr. J. Soi., 60, 167 (1054). 
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(Meoting marlod with on asterisk * 1s open to (ke public) 


Monday, December 19 
Rovan GEOGRAPHICAL POCHETTE (at 1 Kens London, 
am at 5 md 8. W. B. i 
Dy pmo us Wooldridge and ee fion Or" 3L J. Camp- 
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4 John Street, » London, 7.0.1), at 6.15 p m.—Dr. A. H vies? 
Tin-Cadmium y Plating”, 


Tuesday, December 20 
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«V Thea 
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A Review of finde and Meany B 
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giri Londo Up Chm EI t 
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Detection in A ture with Ohioory in Danaon One, 
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yefore the ae a a mentioned : 
See (malo, singls, with a university ee harir 
x In ploma ta bort culture and & sound knowledge of o ona 
OETIOULTURB—Ths 
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E ad Insitute of Agriculture, H are 


, rare Orrroma (with & fret or second-lum bonoure degre 
engineering, r mathemat 
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TA 


Whe Secretary, The Univecsity, 
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7ouri, The Untverstty, 8t. Andrews (December 31). 
a bje KM sven cree rar or at and 38 eig 
ind ed n 
laboratory studies on 
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te Stree 
der Hor i ondon, LO (Detember 3 a 
indertake 


of Prof X T, e Wain in 


re radio Cher dope ar- 


dut in ibe 
1 (January 7) Sora op 


non-med Selentlfio OM lor „f 
ental Laboratory, 61 Lim Mond. DAnte TED 


Secretary, Northern Ireland Howlals Autboritr, Victor CRIME 
14-48 Btree pest Ji 18, 
Queen t, (January 


X Adelaide ‘Anstralio— The of Universities 
if the British Commonwealth, 36 Gordon Square, , W.O.l 
Australia, Jantary 15). 

VETERINARY HERENAROH ( a veterinary qualification 
ind experience In the exeoution of field experimen 
vork, and Troc. ru dedere a rid "4 

a a on or & 

legree In obemistry or abd expertence in tbe Aali ot 


D ui) to organize and initiate research, at tho 


SR ? 


Anima! Health Trust Farm Livestock 


Be i ee 
U 1701 London, Bonato Hoes, Landon, W.0. Pat g0) 


Ivorpool (January Bi]. PAYAN, 
1 

pum or BENIOR LECTURER IN THE THEORY OF COMPUTING 

or Harmar Becteurar, The University, 


THB SCHOOL OF Puro Toe 
y, oriri ra eei D 


stratigraphy) Or GEOLOGY 
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Porm s Eee e a Hr: University of Melbourne, 
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techniques for Research In Industrial 
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least 
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odi. pura for Investigation of sol] stnbilizatlon 
of Labour and National Service, Teoh- 
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When lighting is limited... 


When available t is limited the laboratory 
° worker will SEPA extreme speed* of the new 
Kodak film, ‘Tri-X’ 

This speed ius been achieved without correspond- 
ing increase in grain size, ‘Tri-X’ is therefore y 
suitable for macrography and microscopy, for photo- 
graphy of living specimens and for recording work with 
very fast light-spots. 

Colour sensitivity is evenly balanced throughout 
the spectrum; exposure latitude is generous. ‘Tri-X’ 
adds greatly to the scope of the camera in laboratory 
work. It is available in 35mm. miniature, 120 and 
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laboratory workers. Please write for your copy. 
Kodak Limited, Industrial Sales Drvisyon, Kodak House, Kingsway, London, W.C 2 


‘Kodak’ is a registered trade-mark 







MODEL 47A 


. MILLIOHMMETER 


This transportable direct reading at d 


instrument Is designed 

for the measurement of low and 
very low resistance from 

1200 ohms down to 50 microhms. 
It Is simple to operate, d 
cannot be damaged by mis-use, 
and has a very wide 

range. No batterles are | 
required, and the minimal 

heat dissipation does not 


exceed one-elghth of one watt. 
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ATOMIC ENERGY DEVELOPMENTS AND MAN-POWER PROBLEMS 
IN BRITAIN 


MER the lmmite set by security, the first 
annual report of the United Kingdom Atomic 
Emergy Authority givea a reasonably full account of 
the Authority's activities (see p. 1193). Quite apart 
from the fact that, on the technical side, much of 
this has already been made known in other ways, the 
outstanding features of the report aro, first, the way 
in which the rate of progress is set by tho availability 
of ekilled man-power, and second, the wide range of 
research on which both the civil and military pro- 
grammes of the Authority are based. “Her Majesty’s 
Government”’, states the re , “have never hesitated 
to furnish the money od for buildings, plant and 
equipment for the atomic energy programme’: 
material shortages have never been insuperable ; but 
the difficulty of recruiting and retaining sufficient 
skilled scientists, engineers and craftamen has been 
acute throughout the ten years of the project and 
shows no signs of becoming easier.’ 

In setting this subject in the forefront of the 
report, the Authority recognizes that there is a 
national shortage of technological skill, and that it is 
in competition with industry (and notably with 
sections of industry that are themselves building up 
staff to enter the fleld of nuclear energy) for staff 
for ita development programmes. More important 
still, ib recognizes that the development of nuclear 
energy is unique m the variety of specialized skills 
which it demands. Since this demand is not at 
present being met, it is essential not merely to con- 
sider the steps already being taken to mitigate the 
shortage and the factors which may be responsible 
for the Anthority’s difficulty in recruitment, but also 
the distribution and use made of scientific and 
technical man-power in Great Britain as a whole. 

The problem ig, in fact, closely lmked to that of 
the balance of the scientific effort of the 
generally. The range of fundamental research, not 
only in physics but also in chemistry and metal- 
lurgy, which the efficient conduct of the Authortty’s 
development programmes urgently demande, is bound 
to suggest the possibility that there may be some 
distortion of that effort in other sciences besides 
physics, on which doubts have already been freely 
voiced. As the report notes, while fundamental work 
in physics, chemistry and metallurgy is carried out 
at the Authority’s own blishmenta, extra-mural 
research at the universities and other institutions has 
made & major contribution to the work of the Research 
and Development Groupe, while many research oon- 
tracts have been placed with industrial firms. There 
is, however, nothing in the report which enables even 
an approximate estimate to be formed of the scale of 
this effort and its demands in terms of man-power, 
materials or finance relative to the nation’s resources 
as a whole. Quite rightly, the report emphasizes the 
danger that even if the programmes are fulfilled 
according to the time-tablea, the inadequacy of staff 


will lead to the akimping of details that will be the 
cause of operating troubles in fature and possibly 
serious waste of resources. Even with adequate staff, 
there is always serious risk of premature development 
in the conditions under which the Authority operates. 

It would be unreasonable to expect the Authority 
to discuss in this report the impact of ite research 
programmes and contracts on academic or indus- 
trial research generally ; but it is disappointing to 
find that the chapter on staff gives no figures which 
would enable the magnitude of the problem to be 
aseoseed. The report merely states that all but a 
handful of the senior staff in the former Department 
of Atomic Energy, and moet of the industrial em- 
ployees, have accepted employment under the 
Authority ; that the staff taken over an August 1, 
1954, was materially below the required level for the 
programmes then in hand; and that while the pro- 
grammes have amoe been enlarged, there has been no 
corresponding increase in man-power. In the Indus- 
trial Group, in particular, recruitment of professional 
and scientific staff has done no more, during the past 
eighteen:manths, than keep pace with wastage ; and 
the Authority is particularly disturbed at ita difficulty 
in recruiting the younger engineers and technicians 
who are needed to form the base of the pyramid 
to-day and to provide the leaders in years to 
come. 

Apart from the serious national shortage of most 
types of scientists and engineers and of many tech- 
nical and craft grades, no reason is suggested for this 
failure; nor is any evidence adduced that the 
Authority is not recruiting a reasonable proportion 
of those available. It recognizes, indeed, that in 
attempting to recruit from outside the large number 
of senior staff required for its heavy new commit- 
ments, most of whom in normal expansion would be 
recruited from among ita own staff, it 1s not easy to 
attract men who have long been settled in other 
employment and most of whom would sacrifice 
valuable pension righta on changing jobs. Here, 
perhaps, the lack of freedom of movement of the 
Authority, as compared with industry, in the matter 
of salaries may be a factor; and on this point the 
report notes that three salary bands have been estab- 
lished for managerial staff, within which officers will 
have their salaries asseased periodically according to 
individual responsibility and merit. 

The report has already been used for urging a further 
considerable expansion in the number of students of 
science and technology. That may still be required, 
but there are questions to be askef and answered 
before such expansion 18 justifled on the situation 
disclosed by this repért. Some of these questions are 
indicated in the Haldane Memorial Lecture, “A 
Scientist In and Out of the Divil Service”, which Sir 
Henry Tizard gave last March. Sir Henry is olearly 
one of those who have doubts as to whether in 
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doublmg the number of scientista and technologists 
we have increased in anything like’the same pro- 
portion the number of really first-claas mmda. The 
report adopted by the Board of the Institute of 
Physics last July on the availability of places for 
physics students in universities and technical colleges, 
for example, emphasized that the most important 
factor determining the number of potential honours 
students of physics is that the course demands a 
degree of mathematical ability and & capacity to 
grasp diffcult abstract concepts that are com- 
paratively rare. It is highly probable that for a like 
reason the main obstacle to the expansion of the 
facilities for higher technological education in other 
sciences and in technology is the availability of 
Students of adequate quality. 

If this position holds, it is eesential to give close 
consideration to the use which is made of the limited 
supply of outstending talent. It follows, in the first 
place, that we cannot produce many ‘more men 
capable, as Sir Henry Tizard puta it, of dealing with 
circumstances for which there is no direct precedent, 
whether in industry or in the publio service, without 
diverting the interests of many young men from pure 
science or from other subjects. The sample survey 
of ‘Graduates’ Joba” recently made by Political and 
Economic Planning disclosed that, apart from the 
universities, manufacturing industry and the Scientific 
Civil Service already take much the highest proportion 
of first-class honours men, the Scientific Civil Service 
in fact taking 11 per cent aa compared with 8-6 per 
cent entering the Civil Service. The Scientiflo Crvil 
Service, moreover, lost almost 7 per cant of ite 
recruits during the four years survey (compared with 
10 per cent lost by industry). 

Now although Sir Henry Tizard does not suggest 
that there is, as & rule, & lack of sympathy between 
scientists and administrators, he is concerned at a 
lack of understanding which will oontanue until far 
more administrators have had a sorentiflo education. 
At present, he pointed out, on an average only ane 
Civil Service by competition each year. This is 
manifestly not enough to overcome the difference in 
outlook that exista between those who have had a 
ecientiflo education and those who have not. This 
great need for more administrators who have had a 
broad scientific education is something to be kept in 
mind, equally with Sir Henry’s remark about the 
ineffectiveness as an instrument of policy of a com- 
mittee consisting solely of geientiste, and the need 
for a leaven of hardened administrators, or their like, 
im considering the expansion of higher technological 
education. It is aleo worth remembering, in connexion 
with the recommendation by the standmg committee 
of the Convocation of the University of London on 
‘the shortage of.science teachers, that the University 
should consider jointly with other univermties, so far 
as may be practicable, provigion for an increase 
~of science places of 60-100 per cent during the 
next five years for both school leavers and those of 
more mature age. : 

A fuller understanding and more sympathy between 
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Civil Service and in the public service generally coul 
help to reduce the wastage indicated both by th: 
P.E.P. inquiry and the annual report of the Atomi 
Energy Authority; indeed, it might well make th 
public service more attractive to the scientist. A: 
the same time, it pointe to the need for a reasonahli 
proportion of first-class minds on the administrativ 
side as well as on the scientific and technical side 
The need is one to be considered particularly in thi 
plans for the expansion of the Imperial College a 
Science and Technology, of which Dr. Linsteac 
recently spoke, and when graduates in science aro nt 
longer actively discouraged from the postgraduats 
study ‘of some branch of technology. 

Sinoe it would seem that we cannot hope ever t 
produce enough scientists or technologista of the 
highest quality, and since also the cost per studen: 
in such a technological fhstitution as the Imperia 
Oollege is necessarily far higher than the average coe 
elsewhere in the universities, ib ia important that tht 
target for expansion of technological education ir 
Britain should not be set without some consideratiar 
of the possibilities of diminishing the demand by 
making sure that the fullest and wisest use is mad 
of the services of the graduates to be trained in suck 
institutions, It may well be uneconomic to attempt 
to use such institutions for the production ol 
administrators with a broad scientiflo education, 
though they may help to produce scientista and 
Here, however, devices in later life, such as the 
formation of a central scientific staff, engaged only 
on studymg questions of policy under the immediate 
direction of the Advisory Concil for Boientiflc 
Policy, to which young scientista could be seconded 
for a year or two from the research establishments, 
might serve better. As Bir Henry Tizard suggesta, 
such a device would soon discover if the scientist 
possessed the necessary qualities for higher adminis. 
tration. It presupposes, however, that the research 
establishments are fully staffed, apart from the 
naturel reluctance of a director spare the men 
really worth transfer. 

It cannot, therefore, be emphasized too firmly that 
every care must be taken in industry, as in the public 
services, to ensure that scientific and technological 
talent is really employed to the beat advantage. 
Furthermore, granted the need for more first-class 
minds to study technology, and possibly also to some 
extent the sciences, the major need is for'more men 
of the general practitioner type who will be dealing 
with conditions for which precedents exist. Most ol 
these men will come frorf the colleges of technology 
or the universities, and a modicum of them may well 
prove suitable for administrative or managerial 
positions ; but it is aa well to remember that many 
leaders of industry have had no university training, 
and Sir Henry Tizard wondered whether all of them 
would have been better for a university education. 
On this point, Mr. M. L. Jacks has some wise words 
in his recent book, “The Education of Good Men", 
which point to the need for further inquiry as to the 
content of technological education before the lines on 
which it is to be expanded are rigidly set. 
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What is needed meanwhile, however, is a reason- 
able estimate of the demand for the ordinary graduate 
in science and technology, takmg into account the 
wastage revealed by the P.E.P. inquiry. This should 
be supplemented by inquiry into the causes of that 
wastage and into the possibility of making better use 
of the services of the more outstanding men. Such 
inquiries might enable us to plan the expansion of 
technological education more economically and to 
make wiser usé of our limited resources. It could 
also suggest ways in which both industry and the 
public services could be made more attractive to the 
scientist. 

Any such estimate involves a survey of the national 
research effort, even if tts present balance is accepted 
as reasonable. Whether an excessive proportion of 
that effort is already to the Atomic Energy 
Authority, in spite of the vital importance of the 
Authority's developments for our economic position, 
as well as in national defence, remains for examina- 
tion ; it is a risk which might be moro serious but for 
the broad basis of research on which those develop- 
ments rest. That to some extent is a safeguard 
against excessive distortion between the sciences ; 
though at the same time it increases the extent to 
which the Authority’s programmes oan affect the 
direction of fundamental research in the universities 
and elsewhere. When all due allowance is made for 
the limits set by secrecy requirementa, those require- 
ments, in this fleld at least, should be reconsidered in 
the light of the Geneva Conference last August, and 
ib might well be that some adjustment might also 
facilitate recruitment of staff by the Authority. The 
scale of the efforts now going into nuclear energy 
research and development in Britain, however, 
appears to be such that & broad picture of it in 
relation to the country’s effort in research as a 
whole, both fundamental and applied, should be 
presented to Parliament and the nation m a way 
that would permit well-informed and constructive 
oriticiam, such as,Bir Henry Tizard adumbratee, and 
at an early enough stage, when facts are being sorted 
out and the pointers to future policy are being 
formulated. 

In: this respect the first report of the Atomic 
Energy Authority clearly displays the need while 
supplying little mformation, even withm its own 
field, towards enabling sound judgment to be formed 
or effective criticism made. In some respects it does 
not even indicate fully how important to Britain the 
early development of nuclear energy really is, and 
how urgent it is, from an economic point of view, 
that every effort should be made to utilize the 
advantages she at present possesses. None the less, 
that effort and ita implications, both in respect of 
man-power and materials, must be seen in the per- 
spective of the nation's resources and effort as & 
whole; otherwise development cannot proceed 
smoothly, because by drawing to itself an excessive 
proportion of man-power or other resources, advance 
has been checked in other fields of knowledge essential 
for the development of nuclear energy itself. The 
wise development of nuclear energy requires further 
surveys such as that now being made of the work of 
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the Department of Scientiflo and Industrial Research. 
The Lord President of the Council carries no greater 
or more urgent responsibility than that of seeing that 
by such means, or in other ways, there is placed before 
Parliament sufficient information to enable the 
scientific and technical opinion of the country to 
satisfy iteelf that the research effort and the develop- 
ment work in this and other flelds are in balance and 
in proportion with available resources. 


THEORY OF MOLECULAR 
VIBRATIONAL SPECTRA 


Molecular Vibrations 
The Theory of Infrared and Raman Vibrational 
Spectra. By Prof. E. Bright Wilson, Jr., Prof. J. C. 
Dech and Prof. Paul O. Cross. Pp. xi+388. 
(London: McGraw-Hill Publishing Company, Ltd, 
1955.) 64». 
URING the past twenty-five yoars the infra-red 
and Raman vibrational spectra of a great 
number of organic and inorganic molecules have 
been measured. Only a very few of these have been 
considered theoretically in any detail. This is partly 
due to the difficulties involved, but partly due also, 
I thmk, to the fact that there has been no book 
presenting fully in one place the mathematical theory 
of molecular vibrations. This book by Profs. E. B. 
Wilson, J. C. Decius and P. O. Cross is therefore a 
much-needed one. It is i ly valuable that 
one of the authors should be Prof. Wilson, for, during 
recent years, he, together with hig students, has 
contributed more than anyone else to the theory of 
molecular vibrations and to devising methods of 
handling the mathematical and numerical problems 
arising therefrorn. 
The approach presented in the book is, of course, 
necessarily mathematical, and to most chemists the 
mathematios is not easy, for it Involves procedures, 


the problems of vibrations. Also, several 
examples of the construction of the various types of 
matrix that have to be used are given in the text so 
that the reader can seo how it 1s done and can then 
test his own skill. This is po much less time-consuming 
than | i from the appropriate mathematics 
book, for the information obtained has then to be 
adapted to the problem in hand. Here it is presented 
in relation to the vibration problem. It is not poesible 
for the authors to make all the mathematica involved 
easy for those who have little training m that subject, 
since many of the arguments and processes are 
difficult and complex. However, they do go to oon- 
eiderable lengths to see that, between the covers of 
this book, there is a great deal of help regarding the 
mathematical methods involved. It seams to me 
that they might peghaps have included a further 
brief geri on vector notation, which would have 
been ful to those finding the beginnmg of 
Chapter 4 unfamiliar. ° 

Examining the contents in more detail, tho firet 
two chapters provide a valuable introduction to the 
theory of molecular vibrations and normal co- 
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ordinates. Tho third considera the application of 
wave mechanics to this subject, a consideration of 
Raman and infra-red intensities being intro- 
duced here. The next three chapters present the 
mothods that have been devised, largely by Prof. 
Wilson and his students, for handling the mathe- 
matical problems and for making use of symmetry 
and' group theory. In Chapter 7 selection rules and 
intensities are considered in more detail, and, in the 
following chapter, the authors discuss the form of 
the molecular potential-energy function, to with 
information that can be obtained about tt. This is 
followed by a chapter which describes the methods, 
both numerical and instrumental, which can be used 
for solving the equations that are obtamed as a 
result of the procedures previously described. 
Finally, there is a most useful chapter which presents 
& sample vibrational analysis of the molecule of 
benzene. The inclusion of this chapter is a very 
m dea, for it enables the reader who is not a 
ician to test whether he bas learnt correctly 
the leasona of the earlier chapters. Another excellent 
feature of the book is the long list of appendixes 
which occupy about a hundred . These contain 
much extremely useful information which, had it been 
included in the body of the book, would have been 
to the development of the ideas presented 
there. The subject and author indexes are good, and 
the table of contents at the begmnmg ia very oom- 
plete. It is easy, therefore, to find one’s way to the 
page or section one wants. 
This book certainly meets a great need and meeta 
it most successfully. For many of those who want 
to, and should, read it, it will not be an easy book ; 


but it does ide the eameeb and quickest route to 
tee. i i the mathematica of 
mo. vibrations, a skill which many are inter- 


ested in obtaming. J. W. LisuETT 


NIELS BOHR BIRTHDAY ESSAYS 


Niels Bohr and the Development of Physics 
Emeays dedicated to Niels: Bohr on the Occasion of 
his Seventieth Birthday. Edited by W. Pauli, with 
the assistance of L. Rosenfeld and V. Weisskopf. 
Pp. vii+195. (London: Pergamon Press, Ltd., 
1955.) 80s. net. 

HE custom in many countries of honouring an 

eminent scientist by dedicating to him a birth- 
day volume, or an issue of a learned journal, is an 
agreeable one which has been rarely, if ever, practised 
in Great Britain. The present book of eesays pays 
tribute to a man who, both by his achievements and 
by his leadership, has profoundly influenced the 
development of modern physics. Niels Bohr was 
awarded the Nobel Prize for Physica in 1022 for 
"investigations on the structure of atoms and of the 
radiation emanating from them”; and this work, 
which taught us the theory of the hydrogen spectrum, 
stood only at the ee of a series of major con- 
tributions to atomic nuclear physics. The 
chapters of thts book have been selected by tho 
editors to represent some of the problems with which 
Bohr has been concerned; they have been written 
by well-known physicista who at one time or another 
worked with him m Copenhagen or elsewhere. 

The essay by Sir Ohafles Darwin on the discovery 
of atomic number traces the development of atomic 
theory through the nineteenth century and up to 
the discovery of the nucleus by Rutherford in Man- 
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chester in 1011. The theory of the hydrogen atom 
followed soon after Bohr’s arrival in Manchester at 
about that time. The following years were taken up 
with further developments of the Bohr theory; but 
at the same time attention was being directed to 
the fundamental principles of quantum mechanica. 
W. Heisenberg, in his essay on the development of 
the interpretation of the quantum theory, shows how, 
following the work of Bohr, Kramers and Blater, 
many serious attempts have been made (and are still 
being made) to clarify the relationship between the 
production, absorption and propagation of quanta 
and of maternal particles. W. Pauli, writing on the 
exclusion principle, Lorentz group and reflexion of 
space-time and charge, discusses the connexion 
between spin and statistics in a way which illustrates 
the fact that rous mathematical analysis and 
physical insight should be complementary, as indeed 
they are in the work of Bohr. Then follow two papers 

on fleld theory : on the quantum theory of fields, by 
L. Landau; and on quantum electrodynamics, by L. 
Rosenfeld. They discuss the present state of develop- 
ment of æ subject which has its roots in Bohr’s 
co Principle, and which is at present 
actively engaging the attention of a.great many 
theoretical physicists. O. Klein contributes an article 
on quantum theory and relativity, in which the 
relation between these two great physical theories of 
the twentieth century is treated and which ends with 
an interesting reminiscence of an encounter between 
Bohr and Hinstein. 

The remaining essays come, like the first of the 
volume, nearer to experimental physics. H. B. G. 
Casimir, writing on the theory of superoconduotivity, 
reminds us that Bohr's thesis in the University of 
Copenhagen was on the subject of electrons in metals. 
F. L. Friedman and V. F. Weiekopf contribute a 
very clear &ocount of the compound nucleus, which 
has been accepted as one of the basic concepts of the 
theory of nuclear reactions ever since it was suggested 
by Bohr in 1936. Finally, the articles by J. A. 
Wheeler on nuclear fiasion and nuolear stability, and 
by J. Lindhard on the passage through matter of 
swift charged es, touch on subjecta which, 
although of & ee fundamental character than the 
basis of quantum theory, have been treated by Bohr 
with no leas understanding and insight. 

Most of the chapters in this volume are brief but 
expert essays; several of them include personal 
memories. Taken together in the light of their 
common theme, they are a record of remarkable 
achievement. The editora and publisher are to be 
congratulated on having made such a record avail- 
able. ' W. E. Buronam 
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UNITED STATES PHARMACOPEIA 


The Pharmacopela of* the United States of 
America 
Fifteenth Revision, (U.S.P. 15.) Pp. lii+1178. 
(New York: United States Pharmaoopeial Conven- 
tion, Inc., 1065. Distributed by Mack Publishing 
Compeny, Easton, Pa.) 10 dollars. 
‘HE first “United States Pharmacopeia’”’ “pees 
in 1820; the fifteenth revision follows four 
teenth after an interval of five years. "Tho Committee 
of Revision has been enlarged, and the full-time gteff 
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Movision contains about sixty members and, as the 
i “the organization plan has been 


sno of which, the Buboririittes on 
Moy fifteen panels, the members of which are not 

members of the Committee of Revision. 
There are also eighteen additional committees, 
sadvisory boards and dealing with such 
problems as insulin, steroids, vitamins, hyaluronidase, 
apyrogens and style. 

Latin titles have been dropped practically entireły. 
and this is a good thing because a large proportion 
of the Latin names used for deecribing 
anvented during recent years and invented differently 
wn different countries. Pharmaceutical Latin is no 
Monger an international language. It is satisfactory 
Ko seo that the titles of new articles are generally the 
s»non-proprietary names recommended by the United 
Nations World Health Orggniration, but sad that so 
many of these names are far too long. In each 
monograph there is a statement of oategory which 
&ndicates, often in a single word, the main use or 
action of the drug described. This new and original 
feature will be useful to those who are by 
sme of the new names. The abbreviation meg. is 
used to mean microgram; and this is unlikely to 
be generally accepted because a logical application 
of traditional usage suggests that it means mili- 
soentigram. 

A new section is devoted to the mathematical 
«procedures used m connexion with biological assays. 
n ER e of the similar 
eection which appeared in the last “British Pharma- 
copoia”’. It is more complicated and lees general in 
ita scope, being specially adapted to the methods of 
assay which actually appear in the ‘United States 
Pharmacopeia”. The methods used by the micro- 
biologists, however, vary among themselves so much 
in arbitrary details that it would be impossible to 
provide formuls for all of them, and the final inter- 

ion of the results often on the actual 
wing of the curve of best fit. There is nothmg 
about probits because probits are not used in any 
official method of assay. This section will un- 
doubtedly be useful to those who have to fulfll the 
official requiremertts laid down in this book. 

The Committee of Revision muss be warmly con- 
gratulated on the successful completion of & gigantic 
task. N expenses are financed by the male of 
the book, and the whole project is a fine example of 
what can be accomplished by unofficial enterprise 
aided by unselfish public spirit. J. H. Gappum 
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THE LETTERS OF JOHANN 


BERNQULLI 

Der Briefwechsel von Johann Bernoulll 
ben von der Naturforachenden Gesell- 
schaft in Basel. Band 1. Pp. 532. (Basel: Birk- 


hauser Verlag, 1955.) 60 60 D. marks. 


Te city of Basle produced, in about a century, 
twelve mathematicians of signifloance, of whom 
aight were bearers of the name Bernoulli. Four of 
the twelve were really’ distinguished mathematicians ; 
these were the immortal Euler and three of the 
Bernoullis—Johann, his elder brother Jakob and his 
ton Daniel. The publication of the complete works 
of Euler was undertaken more than forty years ago ; 
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now & similar publication of the works of the Ber- 
noullia is being begun. A complete publication of 
the works of the greater Bernoullis is being attempted, 
except that letters which have been pri before— 
for example, in the complete works of Leibniz and 
Euler—are excluded; a selection will also be given 
of the works of the lesser Bernoullis and of J. 
Hermann, a pupil of Jakob. The whole is expected 
to run to about twenty-two volumes. 

The fist volume is devoted to correspondence to 
and from Johann Bernoulli. It covers the period from 
1690 to 1706, when Johann succeeded brother 
Jakob as professor of mathematics at Basle on the 
death of the latter. The first eighty pagos of the vol- 
ume are an editor's foreword to the whole series. This 
includes historical notes, in particular a most inter- 
esting account of the disappearance of most of the 
Bernoulli papers from sight about the year 1800, and 
their rediscovery after a long search nearly a hundred 
years later. This account reads like a detective story, 
with most of the mathematical detectives following 
their clues with an acumen worthy of Dr. Watson 
rather than of Sherlock Holmes. 

The letters published fall into three groups. Firsb 
come four letters from Johann to Jakob, the only 
ones between them known to survive. 'The reet were 
apparently destroyed by Johann’s descendants out 
of filial piety, because they depicted too well the 
quarrel between the brothers. The four Sgen 
are, however, enough to illustrate why the 
arose. They show Johann as & person very conscious 
of being cleverer than Jakob, who had taught him 
mathematics, and unwilling to allow in others claims 
for priority which he always expected to be conceded 
to himeelf. 

up is of letters to and from l'Hópital 
cay ete Ma. The editor makes 1t clear, ma 
y introductory note, that these letters, togother 
lessons earlier given to l'Hópital in Paris by 
Johann, were in fact the mam. source of l'Hópital's 
celebrated book on the caleulus: ‘Analyse des 
infinimenb petite". The essentials of the bouk were 
provided by Johann, who was for somo years a 
pensioner of l'Hôpital ; the latter's chief contribution 
was the olariby with which the ideas were expressed. 
The letters are mainly concerned with the application 
of the calculus to geometry ; they include Johann’s 
discovery of the rule, usually called l'Hópital's, for 
the evaluation of indeterminate forms of the type 
0/0. During his lifetime Johann claimed that much 
of l'Hópital's work was really his own, quoted with- 
out acknowledgment. Johann’s known predilection 
for imputing plagiarism to others has led earlier 
historians to be scornful of his claims; but in this 
instance they appear to have been justified. 

These groups of letters are in French; the third 
group is & heterogeneous set, in French, German, 
Latin and Dutch. It has little mathematical interest, 
but some historical. It is mamly concerned with 
Johann's tenure of a chair of mathematics in 
Groningen, 1695-1706, and with negotiations for his 
(grensfer to Utrecht. One is remmded of the many- 
sided character of learning in thoeg days on first 
reading & letter on a medical subject (Johann was 
originally trained as a doctor) and then finding an 
epigram in Latin verbe addressed to him, to which 
he replies in similar verse. 

The whole has been very carefully edited, with 
copious notes and indexing. The volume ig beauti- 
fully oed and will form & valuable addition to 
any Lhbrary. , T. Q. Cowrrsa 
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‘SORTING MOLECULES 


AF the British Association meeting in Bristol, 
Section B (Chemistry) arranged a seasion, held 
on September 5, ab whioh the subject of “Sorting 
Molecules” was discuased. An introduction waa given 
by the chairman, Prof. W. Baker (Bristol, who 
referred to the importance of sorting molecules by 
physical processes, and to the earliest methods of 

ization, distillation and sublimation. The 
first two of these are still by far the most used, and 
reference was made by Prof. Baker to fractionating 
columns, distillation in vacua, molecular stilla and 
falling-fiim evaporators. The potentialities of oo- 
distillation with non-aqueous liquids have been little 
explored. Other methods of sorting molecules are 
selective surface adsorption, gaseous diffusion, sedi- 
mentation by means of the ul i , electro- 
phoresis, and the method of distribution 
two incompletely miscible solvents which has reached 
& high state of perfection in the Craig counter-current 
distribution machine. 

During recent years the methods of chromato- 
graphy have become commonplace in almost every 
chemical laboratory. In its various forms, there are 
- elution and displacement chromatography on columns 
of adsorbents, or on liquid phasea suspended on 
solids or paper. The extension of adsorption and 
io wart chromatography to i 

ique of gas chroma hy, 


' molecule is included in 
erystel of a ‘host’ molecule. 
Theee holes show a remarkable selectivity in accom- 
modating some molecules and rejecting others, and 
may even be capable of sorting right- and left-handed 
forms of the same molecule. A related method is the 
use of a semi-permeable membrane in dialysis; but a 
much more selective method is to use as a miove a 
crystal lattice containing holes of molecular dimen- 
sions which can be penetrated by molecules of suitable 
size and ahape. 

In the first paper, which was on “Gas Chromato- 

hy”, Dr. P. E Pollard (Bristol) said that some 
indication of the importance of this new method has 
been the speed with which many industrial labor- 
atories have adopted and developed this technique. 
The principle used in gas chromatography consists in 
causing each substance in a mixture to migrate at a 
different rate through a column of powdered material. 
This is achieved by one of two methods: adsorption 
chromatography, that ig, differential adsorption an a 
solid such as charcoal or alumina; or iquid 
partition chromatography, that is, differential par- 
tition of the vapours between a liquid phase held og 
an inert powder,and a gas such as nitrogen or hydrogen 
flowing over the solid. For example, a mixture of 
hydrocarbons is admitted to top of a column of 
material, and a stream of ni M pad 
downwards through the column, carrying the hydro- 
carbons with it. If the conditions of operation have 
been correctly, the components of the 
mixture leave the column, one by one, and their 
detection as separated components depends mamly 


upon instrumente which record drfferences in the 
hysical properties of the gas stream as it 

feo tha Solemn: The two physical properties which 
have been extensively used for this purpose are 
thermal conductivity and density. Automatic 
recording can be readily employed, and the emergence 
of the different components of a mixture is indicated 
by a series of peaks automatically recorded on paper. 
From such records the individual components of a 
mixture can be identified and quantitatively estim- 
ated. The time required for the complete analysis 
can be as little ag twenty minutes. For mixtures such 
as those of fatty acids, aujomatic titration equipment 
has bean used, and for others simple volume measure- 
ments have been employed. At the meeting, demon. 
strations of separations using the thermal con- 
ductivity cell as a method of detection were given 
on two different commercial machines, arranged by 
Dr. B. W. Bradford (Imperial Chemical Industries, 
Ltd., Billingham), and a demonstration of the gar 
density balance waa given by Mr. D. H. Deety 
Department, Britiah Petroleum Co.) through the 
courtesy of Dr. 8. F. Birch. 

Adsorption chromatography has been used for the 
separation of hydrocarbons and a wide of 

io , using either frontal i 
es is, or elution analysis on either 
car or silica Janak has devised a-very simple 
form of apperatus in which a 1-8 ml. sample is 
pue oui a polumn MiB HER pi conten 

oxide and the volumes of the separated componenta 
measured in an arotometer over potassium hydroxide 
solution. This method has been applied to rare gases 
as well as to many organic compounds. 

The development of gas-liquid partition chromato- 
graphy in 1052 by James Martin marked a great 
advance in techni which has led to & large number 
of applications. Since the first separation of milti- 
gram amounts of fatty acids on a column of kiesel- 
guhr at 137° O. carrymg as static phase a mixture of 
liquid silicone and steario acid, there have been 
extensive developments for the separation of aliphatic 
amines, pyridine homologues, methyl esters of hi 
fatty acids, halogenated h; bons, organic 
nitrates and nitrites, and boron hydrides.  Higher- 
temperature columns are being developed, and have 
already been used for O,,—O,, fatty-acid esters. 
Methods have been described for identifying unknown 
organic compounds by comparing retention volumes 
on two or more columns containing different statio 
phases, which allow of different extents of inter- 
action between the subsjance and the static phase. 
This technique of analysis has been applied to 
problems in chemical kinetics; for example, thermal 
decomposition of ethyl nitrate ; ies in air 
pollution ; identifying by analysing pyro- 
lysis products; the^preperetion of radiochamically 
labelled fine chemicals ; and the large-scale separation 
of highly fluormated organic compounds. 

In the second paper at the meeting, Mr. H.f M. 
Powell (Oxford) considered the problem of “Sorting 
Molecules by Shape and Size". Several methods, in 

icular those of X-ray crystallography, reveal that 
substances are made up of molecules or 
other groupings of atoms. | Their shapes and sizes 
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may be accurately measured, and there is the poee- 
ibihty of i molecules by sorting, after 
observation of their shapes and sizes. 

F7 Some substances have very large molecules ; but 
many molecules contain only a few atoms, and have 
no dimension exceeding a ten-millionth of an inch. 
Tt- in not, sherefore,-« simple matter to sort molecniee, 
and if they are to be ted by their sha 
must be by something o Ge oe edi ad 
the molecules themselves—that is, ib must be done 
by other molecules or atoms. 

Whenever a crystal grows from a mixture of sub- 
stances as in a solution, it is automatically separating 
some particles from others; the crystal grows by 
adding particles of the same kind. It may not oom- 
letely reject all others because, within limits, 
tiioes may tolerate other atoms or molecules which 
are not too dissimilar. 

Some substances are able to form crystalline in- 
clusion compounds. The, atoms of one component 
build up & structure which has in it cavities large 
enough to contain molecules of & second substance. 
Structurally there are two main types: either the 
cavities are effectively closed ; or they are open, long 
channels. These structures sort molecules by size 
and shape because they can contain only those 
molecules which are of suitable size. Closed cavities 
varietas eben dedii en ge aera 

exclude 1 ones, whereas channel structures 
may include both long and short molecules, but will 
not take in the shortest ones because the van der 
materials ia too weak. 

Urea adducts form a honeycomb-like structure 
with long molecules in the channels, and have been 
used to separate straight-chain from branched-cham 
aliphatic molecules which are too broad. Separations 
with up to 95 per cent efficiency have been reported. 
The method has been applied to compounds with 
up to thirty carbon atoms which cannot be dis- 
tilled; for example, wax esters may be separated 
from glyoerides. | Cis and trans isomers of some 

unds have also been separated. The nickel 
complex, Ni(CN),-NH,.C,H,, has been used to obtain 
benzene of 00:002 + 0-004 per cent purity by a very 
simple operation. 

Some inclusion’structures do not give good separa- 
tions. Thus, ‘Dianin’s compound’ (ip hrdo. 
phenyl-2: 2: 4-trimethylohroman) includes a great 
variety of molecules ; its cavities are very large and 
therefore nob selective. Tri-o-thymotide, which also 
gives nn r inclusion compounds, forms 
structures held together by van der Waals forces 
only. In this cage the cavities are adaptable to some 
artani tothe foladsd. molecule. Although 6 per- 
tioular tri-o-thymotide structure may occur only with 
included molecules the dimensions of which lie within 
certain, limita, this does not formation of 
adducts with other molecules with a different form of 
separations through addition oompounds may be 

le but are not likely to be efficient. There is, 
wever, & form of separation for which tri-o- 
thymotide is very suitable. It normally crystallizes 
as a racemate, but in many of its adducts it is 
spontaneously resolved into a conglomerate of dextro 
or lavo The cavities in these crystals are, 
like the molecules, enantiomorphoua, and may include 
preferentially ‘either dextro or lavo molecules. Since 
tri-o-thymotide racemizes rapidly in solution, it is 
possible to remove only the one enantiomorphous 
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form of from a solution antl to recover from 
it the substance. In this way racemic 
secondary butyl bromide has been resolved, and the 
efficiency of the process approaches 100 per cent. 
Optical resolutions may also be carried out with urea 
adducta ; the process depends on the left- or right- 
handed ‘spiral arrangement of the enclosing urea 
molecules, but seems to require many repetitions. 
The cyclodextrins have also been used for optical 


on. 

The enclosing components described have been 
found largely by acci t. Once such a structure is 
known, it is possible to foresee which molecules it ig 
likely to accept or reject and thus to employ inclusion 
compounds for separation purposes. It is not so easy 
to predict which molecules will form enolosing 
structures. It is desirable to have cavities which can 
be modified to fit a icular enclosable molecule, 
and the observation of large cavities in same inclusion 
is engl cole how this might be done. If a 

Eisai er UE analogous to that of B-quinol 
but with much larger cavities could be up, it 
might be possible to vary the cage-formmg com- 
ponent by the addition of a substituent without 
drastic change in the main structure. 

A major problem in industrial and academic science 
is how to separate the multitudes of chemical species 
from one another, by neat, simple and affective 
methods, and new principles for doing this are con- 
stantly sought. A novel method consists in 

aati: obautal lattices as molecular sieves, and this 
was rus dienes in the third, and last, paper, given 
by Prof. R. M. Barrer (Im (Imperial College, London), 
his peper being entitled the ‘Separation of Molecular 
a ae eee A orystal with an 
open lattice is employed uite literally to sift mole- 
cules. Those molecules of the wrong shape or size 
are held back, while others of priate form pass 
easily into the crystal, high theme cosludne them 
copiously. The separations achieved are fully quanti- 
tative in & great many cases, by the single, clear-cut 
operation of expomng the crystal powder to the 
molecular mixture, or filtering the molecular mixture 
through a bed of the crystals. An account was given 
of some of the work done in Prof. Barrer'a laboratory 
m introducing the molecular sieve method, and in 
characterizing, operating, modifying and synthesizing 
crystal sieves of various kinds. 

Naturally occurring crystal meves were discovered 
among the crystalline zeolites. In these species, 
which are all aluminosilicates, SiO, or AlO, tetra- 
hedra are built into more complex structural unita, 
often polyhedra. These polyhedra may have con- 
siderable cavities at their centres (chabaszite), or it 
may be the stacking of the polyhedra which creates 
new and larger cavities (faujasite; natrolite, thom- 
sonite, acolecite). Windows open into the cavities 
and provide ready means of entry or exit for sorbed 
molecules and means of transit from one cavity to 
another. These windows also determine the molocular 
sieve properties of the crystal as a whole. By sharing 
of oxygen atoms, the polyhedra are built into three- 

ional structures which often display remark- 
able rigidity and permanence, while being eated 
by cavities Interconnected by windows. volume 
of the cavities may be more than 50 per cent of the 
volume of the . Four major categories of 
crystal sieve were then charac by Prof. Barrer, 
using certain molecules of kmown dimensions as yard- 
sticks. A general order of opennees of the crystal 
lattices in a few cases is: faujasite > calcium-rich 
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chabarite > sodfam-rich mordenite > oaloium.rich 
mordenite or calcium-rich levynite > analoite. 
Faujasite, when freed of ite crystal water by heat 
and evacuation, freely ooccludea tso-paraffins and 
simple &romatios and naphthenes ; chabazite will not 
occlude feo-peraffins, aromatics and naphthenea, but 
does occlude n-paraffins, and molecules of smaller 
croas-section ; sodium mordenite will not ooclude 
n-perafiins, from O, upwards, but sorbe C, and C, 
atoma, and nitrogen, oxygen and 
similar molecule ; while calciuam-mordenite 
or levynite does not sorb even C, and O, paraffins, 
and yet still occludee nitrogen, oxygen and similar 
small molecules. Typical itative separations, 
using the appropriate sieve, have bean made, 
inter alia, of aromatics, naphthenes or iso-parafiins 
from n-paraffins ; of mono-substituted methancs and 
ethanes with amine, hydroxyl, chloride, bromide or 
cyanide as substituents from similar mono-gubetituted 
n-paraffins having the substituent group at a second- 
ary carbon atom; of mono-substituted methanes 
from similar mono-substituted ethanes ; or of simple 
morganic species (water, ammonia) from organio 
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species. Mixtures which are aseotropio, or in which 
the constituents have virtually the same boiling 
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The crystal sieves have been modified, within 
limite æt by a given &luminosilicate framework, by 
ion exchanges of the type: 2Na = Ca (change of 
valence), Na 2 K (change in radius of cation); and 
by more complex isomorphous replacements such 
as NaAl c Si. The sieve characteristics can also be 
changed by leaving small amounts of polar molecules 
(for example, water, ammonia, methylamine) in the 
crystal lattice. In these ways a great diversification 
Cite pete a re eH lm oun: 
tinuous tion of such sieves now appears possible. 
Finally, a substantial number of reolites has been 
synthesized by hydrothermal growth from gels, 
representative of all maingclasses of sieve. Many of 
these zeolites have no natural counterparts, and raise 
eee problems in crystal chemistry and orystal 
gro ` 


INFLUENCE OF SPACE FLIGHT ON ENGINEERING 
AND SCIENCE* 


By MILTON 


W. ROSEN 


Naval Research Laboratory, Washington, D.C. 


the past few years many scientista have 
predicted seriously and confidently that human 
beings from the Earth would, in the foreseeable future, 
travel to the Moon and the nearer planets. The ranks 
of those who would dispute this prospect are diminish- 
ing rapidly. Although much of the progress ia still 
guarded by military necessity, space flight is emergmg 
as an activity in ita own right—one that can command 
the efforta of many engineers and scientists. 

In the United States the exploration of the upper 
atmosphere, the frontier to space, is being conducted 
vigorously. Pilots of rocket aircraft have experienced 
conditions approximating to those in free space, if 
only for & few minutes. The effect of space flight 

the human organism is being investigated— the 

8. Air Force maintains a Department of Space 
Medicine. There is an international organization 
devoted to the promotion of space travel, and 
there are space flight societies in twenty-three 
countries, 

The ancients, except for & few rare individuals with 
greater insight, conceived of the world as an enclosure ; 
they stood upon the Earth at the bottom and gazed 
upward at & blue ceiling upon which & multitude of 
lights, a few great and many amall, seemed to move 
under the influence of an unseen hand. The atmo- 
sphere filled this enclosure, and it was believed that 
if man had wings he could fly to tho ceiling and 
determine the source of the lights. If a few philo-* 
sophers gueesed "more nearly at the truth, certainly 
the average man had no better conception of the 
universe than the fanciful pifture just described. 
There could be no valid idea of space flight until 
Copernicus, Kepler and Galileo placed the Earth in 


* Substance of a per read before Bectlon Q (Engineering) at the 
Bnstol meeting of tho Britash Association on 1. 


ita true relation to the universe and at the same time 
gave dimengions to space. 

When at last the Moon and the planete were found 
to be material bodies not unlike our Earth, it was 
possible to ponder whether the immense separating 
distances could be traversed by man or any man- 
made device. The situation was made even more 
discouraging when, in 1686, Newton! defined the 
nature and the magnitude of gravitational attraction. 
If previously there had bean some fanciful hope of 
visiting celestial bodiea, now surely it appeared that 
man was destined to remain for ever a prisoner of his 
own planet. In view of tho great distances, it seamed 
unlikely that the atmosphere could extend through 
interplanetary space, and any suspicion that it might 
was laid to reet when Torricelli’s barometer was 
carried to a mountain-top and taken aloft by the 
early balloonista. 

Although Newton brought man face-to-face with 
one formidable of the problem, namely, 
gravity, he aleo provided, in his three laws of motion, 
the key that would unlock the door to space. The 
fundamental equation of rocket action in free space 
and hence of space flight; 


where V, ig velocity of rocket at the end of burning, 
O is velocity of exhaust jet, M, is initial maas of 
rocket, and Mj is mass of rocket at the end of burn- 
ing, is derived by integrating Newton’s third law of 
motion. Nevertheless, more than two centuries were 
to pass before anyone performed the integration or 
realized that the simplest embodiment of Newton’s 
third law, a rocket, is the only machine capable of 
propelling itself m a vacuum. 
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By the beginning of the twentieth century the 
physical sciences had advanced to the point where it 
was inevitable that someone would develop a valid 
theory of rocket action and would apply the theory 
to the problem of escape from the Earth. The task 
was accomplished by three men working independ- 
ently in three different countries. The three had 
much in common—they were teachers, one at & small 
university, the other two in secondary schools. All 
three were motivated by the desire to explore inter- 
planetary space and presented their findings with 
conviction, even though they were regarded by most 
of their contemporaries aa prophetic dreamers. The 
men and their works are: Ziolkovaky, “The Ex- 
ploration of Cosmic by Reaction Machines” 
(1903); Goddard, “A Method of Reaching Extreme 
Altitude” (1919); Oberth, “The Rocket into Inter- 
planetary Space” (1928). Any one of these three 
publications, had it been widely read and accepted, 
would have sufficed to laf the groundwork for space 
travel, because each man clearly understood and 
asserted the following fundamental concepts: (1) 
Escape from the Earth is possible by the apphoation 
of a moderate acceleration over & substantial i 
of time—at least several minutes. (2) Buch accelera- 
tion can be produced in a vacuum by a rocket. 
(8) The rocket must (a) have high thermal efficiensy 
(that is, high velocity of the ejected matter), and 
(b) consist mainly of propellant material (that is, have 
& high ratio of fuel weight to total weight). (4) High 
thermal efficiency be obtamed most readily 
from the chemical combustion of liquid fuels. 

Ziolkoveky® started by examining Jules Verne's 
cannon and also the balloon as a means of reaching 
very high altitudes. Both approaches died quickly 
under mathematical analysis. He proceeded next to 
the rocket and developed the fundamental equation 
previously noted. Realizing that energetic fuels were 
required, he 
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he determined from thermochemical cal- 
culations the heat release of various liquid com- 
binations. When he computed the velocity that 
could be attained, in theory at least, he realized it 
was sufficient for escape from the Earth. 

Goddard’, alone of the three, proceeded from 
experiment to theory. Using smokeless powder in a 
heavy-walled steel combustion chamber, he produced 
a jet velocity of abnost 8,000 ft. per sec., a seven-fold 
improvement over ordinary rockets and the highest 
velooity of matter attained up to that time outside 
electrical discharge tubes. Also, he proved by teata 
in a vacuum that a rocket does not produce its force 
by pushing on the air behind 1t—a fact that he knew 
from basio physice, but felt had to be demonstrated. 
He observed correstly that the jet velocity was 
greater in a vacuum, but he attributed ib erroneously 
to more efficient ignition. Although Goddard did not 
turn to liquid fuels until after his beaio paper was 
published, he achieved first flight of a liquid-fuel 
rocket, an event thab took place on March 16, 1926. 
Goddard‘ continued his experiments for more than 
two decades, during whiqh tne he developed, in 
rudimentary form, almost every component of 


modern rooketry. Not one of his components would * 


be considered reliable by present-day standards ; 
realizing the prodigious task he had set out to accom- 
ers none pig y &dd & new component 
ore perfecting the previous one. In retrospect, it 
appears that Goddard was attempting, -handed, 
to encompass the entire fleld of liquid-fuel rocket 
development, a task that would eventually tax the 
abilities of thousands of engmeers and scientista. 
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Oberth*, in his treatise, gave the most complete 
theoretical analysis and carried it farther into the 
realm of space travel than either of the others. He 
stated at the outeet the four propositions he would 
attempt to prove: (1) considering the present state 
of science and technology, it is possible to build 
machines that could rise beyond the atmosphere ; 
(2) after further development these machines will be 
able to attain such velocities that, left undisturbed 
in the depths of outer space, they will not fall back 
to the Earth and will even be able to leave the zone 
of terrestrial attraction ; (3) these machines could be 
constructed so as to transport human beings, prob- 
ably without damage to their health; (4) under 
certain economic conditions the construction of auch 
machines might be profitable. 

Oberth by developing the theory of the 
liquid-fuel rocket and describing its construction. He 

to discuss applications of the rocket, first 
as a high-altitude sounding vehicle, then as an Earth 
satellite, and finally as a space-ship for interplanetary 
travel. . He developed the concept of synergic 
(minimum energy) ascent trajectories. Without 
doubt, almost every later book on spece flight owes 
much to Oberth’s encompassing study. 

Whereas the first r of this century provided 
the theoretical und for space flight, tho 
second twenty-five years may be viewed as the period 
of experimental preparation. It saw the liquid-fuel 
rocket develop as a practical engine for the propulsion 
of aircraft and guided missiles. Many fuels and 
oxidizers were explored—a few saw widespread use. 
An assortment of auxiliary apparatus—pumpe, tur- 
bines, valves and regulators—was developed to feed 
and control the rocket motor. The steering of a large 
rocket vehicle was mastered by means of gyroscopes 
and jet controls. Great progress was made in the 
aerodynamics of supersonic flight, in structural 
design and in the use of high-temperature materials. 

Of the early experimenters, three groups were 
most noteworthy. The work of Goddard as an indi- 


- vidual has been referred to previously. In Germany, 


the Verein fur fired by Oberth's 
monumental work, undertook to develop a small 
workable rocket called, appropriately, ‘minimum- 
rakete’ (‘Mirak for short)*. In the course of several 
years they mede hundreds of static firings and 
numerous brief flights. The American Inte EE 
Society drew its inspiration largely from ae 
secretive was Godiaed about his Brrerimenie. 
Indeed, when in May 1933 the Society finally achieved 
& first liquid-fuel rocket flight, they were unawaro 
that Goddard had progressed far beyond his first 
flight seven years before. 

The V2, the development of which started in the 
middle of this period, was the largest single engineer- 
ing advance in the fleld of rocketry. By applying 
thousands of engineers and scientista in & concerted 
effort, the German Government was able in six years 


‘to transform the liquid-fuel rocket from a small, 


sputtering vehicle, capable of ascending a few 
hundred feet, into a giant projectile with a range of 
200 miles and a velocity of one mile per second. 
The V2 was & material embodiment of Oberth's 
ideas and, altho he conceived the liquid-fuel 
rocket as a vehicle'for space travel, he also foresaw 
i ible use as a bombardment weapon. Actually, 
he hoped that the rocket missile would be a deterrent 
to, rather than & tool of, war. 

After the War, the major activity leading to spaco 
flight took place in the United States in the form of 
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upper-air research with instruments carried in rockets. 
In a programme which is still continuing, scientists 
from government laboratories and universities ex- 
plored the upper atmosphere at first captured 
V2 rockets and later, as M ee 
‘Aerobees’ and ‘Vikings’, Both of wich were designed 
specifically for probing the in the 

- between 50 and 150 miles above the earth. In this 
way, knowledge of the pressure, temperature, density 
and ionic content of the atmosphere has been extended 
up to 135 miles by direct measurementa, The solar 
spectrum has been recorded in the far ultra-violet. 
X-rays have been detected in solar radiation and 
their role in the formation of the ionoephere has been 
postulated. The number and the mass distribution 
of primary cosmic rays have been recorded in emul- 
sions carried aloft m rockete. Small animals (monkeys 
and mice) ware sent aloft, and their physiological 
reactions observed during a period of weightlessness. 
For nme years man has been exploring the frontier 
of space as a prelude to flight beyond the atmo- 
sphere. 

: It is always tempting to draw parallels, and ib might 
appear, at first glance, that the advance toward space 
flight els the progress of aviation, with the latter 
ing in time. The same elementa of progress 
are evident in both flelds, but one cannot fail to note 


the differences and oontrasts. Although much‘ 


theoretical work had been done on fluid mechanics 
and performed in wind tunnels and with 
gliders, there waa at the time of the first mechanical 
flight no adequate theory to explain the lift of a 
winged vehicle’. We knew that the Wright Brothers’ 
aeroplane flew ; but we could not explain why or how 
it flew. - By contrast, the motion of a rooket, as 
we have seen before, was well understood before 
Goddard's first attempted flight. T'his is no paradox— 
ib 18 & t that the mathematical treatment of 
flight within the atmosphere is much more difficult 
than the analysis of flight in free space. 

In both fields there was a period when develop- 
ment was nourished mainly by amateurs; in aviation 
it was the first decade of this century, for rooketry 
the late ‘twenties and early 'thirties. In both cases 
the advance was given great impetus by a war; the 
First World War for aviation, the Second for rocketry. 
But I doubt if there is in the history of aviation any 
single step forward comparable in magnitude to the 
creation of the V2. Aviation has been characterized 
by gradual, steady development, fostered to & large 
extent by ita economic returns as well as ita military 
advantages. There have been several significant 
milestones; one of the most noteworthy was the 
development by Whittle and others of the turbojet 
engine, which in the short space of a dozen years has 
completely displaced the piston-driven propeller in 
high-speed military aircraft and may soon dominate 
the fleld of commercial aviation. 

In pursuing this rather loose parallelism I have 


tried to estimate what period in the history of- 


aviation corresponds to the present status of space 
flight. It seems to me that we are now at a point 
roughly ding to the period before Lind- 
bergh’s histo: historia fighi aooe the Atlantis. The mg- 
nificant event we are awaiting is the first orbital 
flight of a manned earth satellite In both cases, at 
the time being considered, the vehicle had been 
developed to a reasonabla degree of reliability and 
many flights of shorter range and duration had been 
made: But again, there is & significant difference. 
Aviation has always implied manned flight; in 
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rooketry most of the progress thus far has been 
made in unmanned, automatically controlled vehiclea. 

has advanced to the point where we 
need not human life in experimental rocket 
flights; on the road to space, instruments will 
always go fist and will point the way for men to 
follow. 

Prior to establishing the first manned satellite, two 
important techniques will have to be mastered, 
First, there will be a period of experimentation with 
unmanned, instrumented satellites during which 
time problems of propulsion, staging and navigational 
control will be worked out. The environmental 
hasards—oosmic radiation, meteors, solar heat (and 
the absence of it), and possibly 
be evaluated. World-wide realization that this first 
problem is being attacked vigorously came when, on 
July 29, 1955, President Hisenhower announced that 
the United States would launch small instrumented 
satellites during the Intétrfetional Geophysical Year 
(1957-58). By their statements in support of the 
President’s announcement, many noted scientists 
attested to the feasibility and usefulness of the 
instrumented satellite. It is significant, also, that 
the United States invited international co-operation 
and offered to make ite scientific findings available 
to all nations. 

The second problem is the one of safe return to 
the Earth’s surface. The relative speed of roughly 
five miles per second between the orbiting vehicle 
and the earth’s surface must be brought to zero. 
Obviously, this will be done by allowing the satellite 
to transfer ite energy to the atmosphere. But this 
process must be controlled with great precision, lest 
the satellite absorb too much of the energy in the 
form of heat. Much will be learned by observing the 
return of instrumented satellites; but the final 
preparatory steps will probably involve manned 
flights at gradually increasing re-entry speeds, 

‘I have placed Lindbergh’s flight and the first 
manned satellite in juxtaposition because one has, 
and the other will, I believe, so oxcite the world’s 
imagination that future -progreses will be greatly 
accelerated. One cannot say when the desired event 
will take place—much hard work remains to be done 
—but it is not uncommon for scientific achievernenta 
to precede their predicted arrival. The mechanical 
componentsa—enginea of sufficient power and controls 
of requisite precision—are within sight. If it is 


present, poorly understood, let it be remembered 
that the first orbital flight need only be brief—a 
matter of several hours. In this belt agree 
may be leas prolonged than Lindbergh’s flight, 

corny no las demanding upon tho plots judgment 


and courage. 

We have seen that although space flight is yet to 
be achieved, ita prospect has had, in the past fifty 
years, an appreciable influenoe upon science. The 
greater influence by far lies in the future. The 
a ee 
, manned flight in those required to exploit 
ie can beieeedily delinestedi But & more important 
result will, I believe, be the impact of space flight 
upon goientido thought and education. : 

In the United States to-day we are faced with a 
serious shortage of engineers and scientiste even 
though the demand is great and the remuneration is 
ample. Almost every prospective technical graduate 
of American universities is showered with offers of em- 
ployment, and our newspapers and magazines are filled 
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with advertisements for men with technical training. 
The most appalling aspect of this situation is that it 
is likely to continue for many years. A recent survey 
Pe ee eee 
high schools has been declining for more than & 
century. Whereas in 1895 more than 05 per cent of 
high-school had taken a course in physica, 
by 1952 only 21 per cent of graduates had ever 
studied it*. For many years the increase in high- 
school enrolment more than offset the decrease of 
specialization in physics, but now the waning interest 
is taking ita toll. To-day only about half the public 
echools offer a course in physics, and a quarter of 
theese have no laboratory facilities. There is a critical 
shortage of science teachers, due in part to the 
attractions of industry, but more to the lower status 
and wages accorded the teaching profesion. But 
these factors can be remedied with sufficient effort — 
a deeper and more serious,cause is the lack of interest 
on the part of our youth. Why do they turn away 
from a career in science ! We can only grope for the 
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answer. Perhaps they sense, better than their elders, 
that too much of our scientific talent is engaged in 
the unproductive task of developing weapons for 
war. Is there much inspiration to devote one’s life 
to this end, when we are rapidly approach- 
ing the borderline of total destruction ? 

I beliave that space flight might serve in no small 
measure to turn men’s minds toward a more appealing 
scientific goal. As the exploits of Cabot, Drake and 
Davis inspired many generations of Englishmen to 
turn to the sea, so may the first astronauts reawaken 
our youth to the romance of scientific exploration. 


eb *"Philosophim Naturalis Prinoipia Mathematica” 


t Elolkovaky, K. H., “Oollected Works" (1933). d 

* Goddard, “A Method of Hxtreme Altitudes” 
Anan kiseton Collect! Collections, 1919). io 

1 Goddard, B. H., “Rookest Development” (Prentice Hall, 1048). 

* Oberth, IL, “Wego rir Raumseh!ffahri" (R. Okienbourg, 1920). 

oe “Rockets, Mislis, and Space Travel” (Viking Prem, 1951). 

Kármán, T., 'Aerodtynamies" (Cornel Untv., 1054). 
IX Pisos tn the Publio High Behools” Physi Today 


UNITED KINGDOM ATOMIC ENERGY AUTHORITY 
ANNUAL REPORT 


HE first annual report of the United Kingdom 

Atomio Authority* covers the period 
from July 19, 1954, when the Authority came invo 
being, to March 81, 1955. In that period the Govern- 
ment has published the Programme for Nuclear 
Power and the Defence White Paper announcing the 
decision to proceed with the development and pro- 
duction of thermonuclear bombs. Further information 
has also been given in a brochure, ''Britein's Atomic 
Factories”, and in the booklet, ‘The Commonwealth 
and Nuclear Development", issued by the Central 
Office of Information last June; and the technical 
information made available at the International 
Oonference on the Peaceful Uses of Atomic Energy 
at Geneva in August has also robbed the report of 
some of ita technical interest. Nevertheless, the 
Te ee epe Die ee UD 
growth of a project which has been 
its Inception m 1946, and of tbe wide rareo olapar 
on which that expansion is based. 


of the 
time-table to which they are close 
cussed elsewhere (see p. 1188); but the shortage of 
technological skill is put in the forefront of the report, 
as the development of atomic energy is uni in the 
variety of specialized skills which it After 
recapitulating -briefly the steps that led to the 
Bust qae. of the Authority, which at present 
consists of the chairman, gir Edwin Plowden, and 
four full-time and three part-time members, the 
report merely records the net estimates of expenditure 
for 1954-55 at £538,675,000 and £50,562,000 respec- 
tively ; the actual expenditure will be presented to 
Parliament and published. No figures for staff are 
included ; but the sertior staff are listed in an appendix. 
As to patent policy, it is stated that the programme 
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onery Office, 1955.) 


Authority. First 


forth 1065. Pp. vii --35. 


"ihe who 


authorities the use of atomic energy 
inventions, some of which also have general appl- 
cations in the chamical, ical and instrument 
flelds. Where inventions are not secret, the Authority’s 
pe is to- t non-exclusive licences to suitable 
om recipients unless, exceptionally, the 
United Kingom meii exploited by the 
National Research Development Corporation. 
Apart from a brief reference to the weapons pro- 
gramme, the technical aspects of the Authority’s 
work are discussed in a serios of chapters dealing 
successively with the materials, the reactors, the 
nuclear power programme, the isotope programme 
and with in research. There ig a further 
chapter on health, waste disposal and safety. In 
regard to materials, the Authority does not normally 
for new uranium deposits on its own account, 
and ite main contribution to the provision of uranium 
has been through the encouragement given to pro- 
ducers by the assured market offered by the Colonial 
Development Agency contracte, from which British 
atomic energy work has so far drawn all its sup- 
plies. Aa part of ie proonremeni programine iE De 
vided the considerable capital sums necessary to 
evelop and exploit deposits. On arrival in Britam, 
the uranium ore or concentrate is ab the 
ds factory of the Industrial Group. The 
initiation of the nuclear power programme will 
involve a great increase in the amount of uranium 
and the creation of capacity for this higher 
ie eal W Dp DRE 
process. A low-separatiog diffusion plant 
en ee ite rie MU eU ae 
lant, and in this uranium which has been 
a Ple E f Mais avatar ed o 
restored to its original composition by carrying out 
& partial tion from the uraniurn-238 atoms, 
thus permitting much greater economy in the use of 
uranium, since the restored material can be put 
through the pile again and used to produce more 


for nuclear power will extend to industry and to the 
electricity 
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e 
plutonium. This low-separation plant has worked 
satisfactorily throughout the iod, as has the 
primary separation plant at Windscale, where the 
piles have worked efficiently and produced the 
planned amount of plutonium. Research is being 
carried out to increase our knowledge of thorium and 
of the production of uranium-233. A new distillation- 
column packing of such high capacity that the 
capital cost could be brought down to nearly half 
that of & conventional ‘bubble-cap’ type of E 
has been doveloped for the separation of n 
‘heavy’ water, and this packing, 
potentially useful in the general fleld o dr bnedsk 

In addition to deecribmg the Various reactors under 
construction, the report outlines some of the research 
in this fleld proceeding at Harwell, notably the 
detailed design study of light -water reactors known 
as LEO (Low Enrichment Water). The 
Authority expects that by 1957 it will be supplying 
electricity from Calder Hall to the Central Electricity 
Authority. Much of what is said in the report as to 
the programme for nuclear power and the isotope 
Programme is already well known. For the year 
ended Maroh 31, 1955, the output of isotope consign- 
ments totalled 18,835, an increase of 16 cent, and 
the value of radioactive products sold was about 
$450,000, of which 85:6 per cant was exported to 
some forty countries. There was a marked increase 
in the use of amall amounts of seperated fission 
products for industrial and medical purposes, and 
the accessibility of many of the commoner com- 
pounds of such isotopes as phoephorus-32, iodine-181 
and sulphur-35 has increased by improvements 
in technique. There is evidence of a growing interest 
within industry generally in the ioactive tracer 
technique. 

In regard to research generally, facilities available 
for determining the exact nature of the interactions 
of neutrons of different with various elements 
are being extended by developmg a novel and much 
more powerful source of neutrons, and the Authority 
is algo fostering & programme of fundamental research 
on the unresolved problem of the forces which bind 
together the elementary particles in atomic nuclei. 
Studies in the fleld of radiation chemistry have shown 
that important chemical and structural changes can 
be effected in materials irradiated by powerful radio- 


NATURE 


December 24, 1955 


active sources. Among these are improvementa in 
the heat resistance and other physical properties of 
plastics and in the properties of lubricating oils. 
To provide further facilities for this work and to 
assist industry with advice and tests, a Technological 
Irradiation Group was established as part of the 
Isotopes Division of the Atomic Energy Research 
Establishment in April 1955. A new instrument of 
value outside ita original application is an mfra-red 
spectrometer developed to record continuously the 
percentage of heavy water in a mixture with ordinary 
water, while the Research and Development Branch 
of the Industral Group has dealt successfully with 
the development of new solvent processes for the 
extraction of uranium from ita ores and with the 
application of the ‘fluidized bed’ technique to pro- 
ooaeog used by the Group. Metallurgical research on 
the extraction of uranium, plutonium, thormm, 
ziroonum and beryllium from their ores and on 
the working of the metals’ 1s yielding techniques of 
increasing application in the manufacture of reactor 
fuels and the special materials which contain 
them, and much effort is directed to the search for 
corrosion-resistant alloys and to the modification of 
the metellurgiogl structure of reactor fuels or their 
design so sa to control undesirable effecta. An elec- 
tronic analogue computer is bemg developed to 
simulate the operation of & large atomic power 
station by showing directly, and so without the need 
for elaborate calculation, how the easential factors 
involved change with time and interact with one 
another. ; 

Much work has been done on the disposal of 
radio-active wastes, several methods having been 
developed which enable this to be dealt with safely, 
and the report deecribes the storage and deep-sea 
disposal methods used for solid wastes. Sea disposal 
18 carried out in the Atlantic beyond the contmental 
shelf. For efftuent disposal considerable research and 
fleld-tests have established rates of di which 
can. m no way affect erther the health of the public 
or the fisheries or seaweed industry. In regard to 
gaseous effluent, it is pointed out that the prevention 
of interference with the technical work of the 
Authority often demands an even more stringent 
control of discharged activity than is degally demanded 
for public health or other reasons. 


VOL, 176 


SCIENTIFIC FILM ARCHIVES 
By Dr A R. MICHAELIS 


and present knowledge can only serve the 

future if permanently preserved and patiently 
perpetuated. If this knowledge is recorded in 
writing, and preserved as a book in a library, then 
with little trouble, small expense, and by the use of | 
microfilm, practically every word that has ever been ° 
ted can to-day be read by anyone in the world. 
Hew MEG wee d ee Pee 
has been gained by, or recorded on, motion picture 
film ; Md cru Ud T MoD ee nein 
y in their biological, anthropological, 

and medical work was recently shown 
ee oak pu Unfortunately, only 
a very limited number of these flims have found their 


way into archives and are available for referance to 
other research workers, anÉious to consult them. In 
the past, one reason for this dearth of scientific fllm 
archives has been the difficulty and cost of storing 
nitrate fm; the problema involved and their 

i solutions have been fully and authorita- 
tively discussed by Brown in & recent paper. Since 
about 1950, however, the universal use of cellulose 
triacetate safety film base for both 85-mm. and 
16-mm. motion pictures has at least removed one of 
the difficulties hindermg the establishment and 
growth of film archives. It is expected that this type 
of film base, when stored in conditions similar to 
those for books in libraries, will last several centuries. 
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Film archives, devoted to the art of the film, have 
been in existence for many years, the oldest three and 
most important being the National Film Archive 
of the British Film Institute, the Cmémathéque 

ise in Paris and the Museum of Modern Art in 
New York. Since the Second World War, many 
other countries in Europe and overseas have started 
their own national collections of films; but the 
British National Film Archive is the only one in the 
world in which scientific films for permanent pre- 
servation have been systematically collected since 
1949. The work of selection has been in the hands 
of the Science Selection Sub-Committee of the British 
Film Institute; in October 1055 it held ita fiftieth 
meeting, exactly six years after ite first gathering. 
nius Soar time several thousand scientiflo films 
have considered in detail, and about half af 
these were recommended for inclusion in the archives ; 
owing to the difficulties, however, of obtaining ies 
and driginal.pehits SE acre cf those recommended, 
not more than about one thousand have so far been 
actually deposited in the vaults. Scientific films 
which have been preserved are, of course, available 
to research workers for study; a request to view 
them should be addressed to: The Curator, National 
ie Archive, 164 Shaftesbury Avenue, London, 

.0.2. 

The first task which the selection committee faced 
was the adoption of basic principles to guide its 
decisions. It was agreed that a scientific film should 
be preserved if the subject-matter ‘was of sufficient 
interest for the future, and secondly, if the film was 
an example of the use of a oinematographio technique 

i course of a research project—in fact, a 
research film. The committee has rejected films the 
contents of which could be better or more 
Sean id by photographs or by written descriptions. 
In main, only British fllms have been recom- 
mended for preservation ; but those foreign scientific 
films which were available in Britain, or which had 
a marked influence on British scientiflo thought, have 
not been excluded. Preference has always been given 
to actual records of scientific events, and recon- 
structions have only been accepted when originals 
were unavailable. subject-matter, 
priority has been*given to films showing outstanding 
scientists ab work, original ents, ed 
a e iliud uae ear d ral 
rule, however, that was & ger, cases 
mle, however that was applied in doubuf oa 
"Is there any conceivable reason of subject or tech- 
nique, why this flim would be of interest to students 
of science in fifty or hundred years time, and why 
ita logs might then be deeply regretted ?”. 

Having established its terma of reference, the 
Committee was confronted in 1949 with an enormous 
number of scientific fllme from which to select. The 
onlyfpoesible way of ing was the division of 
the whole fleld of science into ite individual dis- 
ciplines and in each case to call for lista of scientific 
films. Several lists of this kind were then in existence, 
and many others were later either by 
subject or by committees of the Scientific 
Film Association, which has in so many ways furthered 
the work of the Science Selection Sub-Committes. 

the many subjecta which the committee con- 
si were, for example, astronomy, chemistry, 
mathematics, psychology, town planning, veterinary 
solenoe, medicine, economics, biology, aeronautical 
engineering, forestry, horticulture and agriculture. 
In each case, subject experts were asked for their 
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views on particular films; they then reported back 

to the committee, often only after many 

hours in viewing tho original material. Scientific film 

experts have also given freely of their time to help 

the committee in ite important work of selection, 

and all who could have served on the committee 

MIU TATUM. Peo Through ita first fifty 

pida nd the committee has systematically surveyed 

a very large proportion of past scientific filma, and its 

task ig to select films worthy of preservation 

current productions, to discover forgotten 

research films, and to fill the many gaps that 
remain. 

The committee has received great help from out- 
aide bodies, which have generously handed over their 
own. collections of scientific films to ensure their 
permanent preservation ; 80, for example, a splendid 
collection of early aeronautical films was given by 
the Royal Aeronautical Society, and a similar gift 
was received from the archives of the Physiological 
Society. The committee earnestly h that other 
learned societies which have historical film material 
will follow these examples, as only scientifically con- 
trolled archives can fulfil all the rigorous conditions 
required for the permanent preservation of early 
scientific films, many of which were recorded on 
unstable nitrate film. Producers of soientiflo films 
have been no lees generous, and at present the 
National Film Archive receives automatically one 
print of each film made by the Shell Film Unit; the 
National Ooal Board, Guy's Hospital, Imperial 
Chemical Industries and the Anglo-Ir&nian Oil Com- 
peny have also given many of their fllms. Again the 
committee hopes that others will present their pro- 
ductions as well, so that complete series will be 
available for study in a hundred years time. 

A very great deal of work remains to be done. At 
present there is an almost complete lack of bio- 

ical film material of eminent scientists, and it 
t here be that with the award of a 
No Prize, or the Copley Medal, a short record film 
of the recipient repared. Such & film and its 
&ocompanying db et would show better than 
photogrephs or written deecriptions the personality 
of the prire-winner; it should, of course, give full 
details of the research technique which 
brought him distinction. Many research films, at 
present lying forgotten in deaks and files of ther 
producers, need to be rescued for preservation, and 
the committee would them. It can 
assure the donor that he would not lose his copyright 
and that duplicates will not be made unless his express 
permission is given. The committee sincerely hopes 
that other nations will follow ita own example and 
that either national fllm archives abroad, other 
scientific film associations, or scientists in overseas 
countries will form their own scientific film archives to 
preserve and to perpetuate scientific data for future 
research. Johnson’, who also pleaded for such 
archives in the United States, concluded a paper 
on this subject: “It is hoped that those who truly 
wish to serve Science, bee th A do not 
"believe thas motion pictures lace of 
major importance in sciantiflo beer wil accord 
E the fie Ope atl of deciding the matter by 
reservoirs of motion picture 

filma" 


1 Miohaelis, A. R., “Research Academic Prom, Now Y and 
Parle, A. B., ser Filing” ( EUM 

* Brown, H. G., Bru. Kisameatogr., 20, No. 5 (1963). 

' Johnson, H R. F., Proc. Amer. Phil, Soc., 81, 70 (1930). 
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THE WENNERGREN INTERNATIONAL CENTRE FOR 
SCIENTIFIC RESEARCH 


HE Swedish industrialist Dr. Axel Wenner- 

Gren has recently announced a new donation 
for the benefit of science, to be administered by a 
new foundation called the WennerGren Centre for 
Scientific Research. Some of his earlier gifte for 
science are well known. In 1087 he founded the 
WennerGren Society in Stockholm and the Instivute 
for Biology in the University of Stock- 
holm., The Society has supported the Institute as 
well as many research activities in other flelds. In 
1941 he created in New York the Foundation for 
Anthropological Research, which has among other 
activities not leas than five scientifle expeditions in 
South and Central Africa studying the first traces 
of the early history of man. This Foundation also 
serves most successfully as a clearing centre far a 
large number of universities and specialista in the 
field of sdcial and anthropological aciences. It may 
be mentioned that the di of the carbon-14 
method for age-determination by Prof. W. F. Libby 
was the product of an investigation supported by 
this Foundation. 

Dr. WennerGren’s new donation may be considered 
as a first step for stimulating and supporting mter- 
national co-operation in solentific research on & 
broader base. The members of the board of the new 
Foundation have just been announced. Chairman of 
this Foundation will be the Lord Chamberlain of 
Sweden, Birger Ekeberg, who is also chairman of the 
WennerGren Society and of the Nobel Foundation. 


The first undertaking of the new Foundation will 
be a building to serve as the permanent seat for the 
central organization. The building also will have— 
and this is a very important pomt—accommodation 
for housing (at moderate costs) foreign scientists who 
are doing research work at one of the many research 
institutes in the Stockholm area. For this purpose, 
there will be furnished apartments and rooms for 
about a hundred scientists, restaurants, club-rooms, 
lécture halls, eto. It wil also serve as a meeting 
centre for national and international symposia, as 
well as for amaller and informal gathermgs for the 

tion of personal oéntacts between scientists 
different research fields. 

It is that the Government of Sweden and 
the City cil of Stockholm, which have shown an 
active Interest in the , will vide a suitable, 
enses located site ee tho ie According to 
the present plans, the new building will be ready for 
occupation in about two years. 

From the communication in which Dr. Wenner- 
Gren announced his new donation, the following 
words may be cited: “For a long time I have per- 
sonally been convinced that many of the great 
problems of mankind can have a satisfactory solution 
only on a scientific basis. That is the reason why I 
have tried to support both pure and applied research 
for many years and I have now decided to make 
available—one could say by instalments—my re- 
sources for the furthering of such activities". - 


OBITUARIES 


Dr. W. G. Shilling 


Dr. W. G. Sra, head of the Materials Division 
of the Aeronautical ion Directorate, Ministry 
of ply, ae on October 16. 

rco Shilling was bork dé Torentai 
n c mL ie 21,.1899. During 1910-16 he 
attended the Henry Wreight Bohool, now the Faver- 
sham Grammar School, where he passed the Inter.- 
B.Sc. (London) Examination. He joined the Army 
at the age of seventeen, was commissioned and was 
awarded the i Cross in 1918. His rank on 
demobilization in 1919 was steff major. ' 

Shilling spent the next eight years at Kast London 
(now Queen Mary) College, University of London. 
He graduated B.Sc. (honours in chemistry) in. 1921 
and then research on the specific heat of gases 
under the direction of Prof. J. R. Partington. After 
EM eu M bed. ea 

tures, he extended the method, winch 
invdived neering che velbatiy, of wound do higher 
ebe emin E C. Shilling was a most 
ingenious and skilful manipulator, expert in devising 
and perfecting apparatus. He also collaborated with 
Prof. in writing a book, “The Bpeciflo 
Heat of Gases”, a classe in this fleld. Shilling was 
awarded the M.Sc. in 1022 and D.Sc. in 1927. 

During 1927-43 Shilling was in charge of chemical 

and physical research for the International Paint 


and Compositions Oo., Ltd, Newcastle upon Tyne. 
His main work waa on ships’ ee ey 
but he also dealt with all other t¥pes of 
a leading part in the local civil defence organiz- 
ation. 
In 1948 Shilling joined the Aeronautical ion 
Directorate as the assistant director in charge of the 
non-metallic materials branch, becoming head of the 
Materials Division in 1947. For some years he was 
also le for the technical direction of the 
ALD. tories at Harefleld, being especially 
concerned with the development of new methods 
of inspecting and testing the wide range of materials 
and equipment used in Aprvice aircraft and ground 
installations. 
Throughout his life, Shilling retained his manual 
dexterity, and he was interested in clock making and 
the construction of electronic apparatus. He 
his love of the countryside and was never happier 
than when working on his estate; he was & loyal 
m E ee ee eee His 
modesty, good nature and integrit lu aus a 
host of friends in many walks of life, who mourn hi 
untimely death. He is survived by his widow and 
two daughters, whose consolation will remain that 
his happy home was the centre of his life. : 
H. J. Ounnow 
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Dr. J. W. Nicholson, F.R.S. 


May I supplement Prof. W. Wilson’s socount of 
Dr. J. W. Nicholson in Nature of December 3 with a 
reminder that throughout most of his working life 
Nicholeon was prominent on the British Association 
Mathematical Tables Committee, of which he was 
secretary from 1910 until 1920 and then chairman un- 
til his retirement ? Ib is to be regretted that his name 
is nowhere conspicuous in the volumes issued by the 
Committee after 1980, for it was under hie influence 
that a number of people, each with a pet function or 
a pet range of his own, became a body concerned 
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collectively with the principles and problems of 
computation and presentation. The decade in which 
which it had enjoyed in the nineteenth century was 
preceded by a decade of exploration, discussion, and 
anxious self-criticiam ; and it was owing to Nichol- 
son’s mathematical versatility and uncanny power of 
focusmg attention on the essential pointe on both 
sides of any argument that a decade as tacular 
as a wheeifleld in spring was also as rich m vitality 
and in promise destined to be fulfilled. 

E. H. NmviLLE 


NEWS and VIEWS 


Chemistry at the Royal Holloway A a London: 
. J. Bourne 


CHER CAE 
the University of Birmingham, has been appointed 
to the chair of chemistry at the Royal Holloway 
Oo University of London, m succession to the 
late f. G. Williams. Dr. Bourne, who is thirty- 
three years old, received his early education at 
Rugeley Grammar School and entered the University 
of Birmingham in 1939. He graduated with first- 
clasa honours in 1943, gaining the Frankland Medal 
and Prize and a Uni research He 
was awarded his Ph.D. in 1945 and his D.Sc. in 1953. 
He has published some eighty papers and has gained 
an international tation for his work on carbo- 
hydrates, particularly in the fleld of starch chemistry. 
His most notable early work, carried out in close 
association with the late Sir Norman Haworth and 
Prof. S. Peat, was on the isolation and characteriza- 
tion of the well-known ‘Q’ enzyme which synthesizes 
the amylopectin component of starch. He has made 
outstanding contributions to the enrymio synthesis 
and degradation of starch and other polysaccharides 
such as nigeran and dextran. s tipo conn stri 
largely carried out m collaboration with Prof. M. 
Stacey and numerous pupils, has been concerned 
with the chroma hy and infra-red examination 
of sugars, application of carbon-14 in carbohydrate 
synthesis oa the biological synthesis of oligo- 
saccharides. With Dr. J. O. Tatlow he has made 
notable contributions to the reactions of trifluoro- 
acetic acid. At present he is interested in the effects 
of y-radiation on organic reactions and on some 
theoretical considerations ing the formation of 
acetals, At Birmingham he had wide experience 
in lecturing and in the ization of various 
laboratory courses, iicluding extra-mural classes. He 
has served an the Faculty Boards of Biological Science 
and of Pure Science. He ee Done 
active member of the Midland Chemists Oommittee 
and has served as a locAl pecretary for the meetings 
of the British Association and the Society of Chemical 
Industry and at present is a member of council of 
the Chemical Society. : 
Physics In the University of Hull : 

Prof. G. F. J. Garlick 


Da. G. F. J. Gazrroax, lecturer in physics in the 
University of Birmingham, has been appointed to 
the chair of physics in the University of Hull, which 
has been vacant since the retirement of Prof. L. 8. 
Palmer in 1954 Dr. Garlick was educated at Wed- 


nesbury Boys’ High School and in the University of 


Bi After graduation, he remained at 
Batu o take part in war-time studies of 
lummescent materials under the | ip of J. T. 
Bociety Research Fellow 


& laboratory for the study 


During this period, Dr. Garlick 


not only 
enthusiagm for a branch of physics that was in rapid 
development, but also knowledge of the physical and 
chemical techniques upon w. ita progress 


must be based. a atrial wan e pote ane 
chair of physice at Bt. Andrews, Garlick was the only 
member of his group to remain in Birmingham and 
to continue this work, which for some years after the 
War was supported by the Department of Scientific 
and Industrial Research. He re-established a small 
but active group, whose interests were soon extended 
from polycrystalline materials bombarded with elec- 
trons or ultra-violet light to a wider field including 
the use of a-particles and particularly of single 
orystela, in the growth of which he and his colleagues 
became highly expert. Latterly, studies have been 
made of m the infra-red and of 
ph uotrvity due to mfra-red radiation. Dr. 
Garhok was appointed in 1949 to a University 
lectureship in Birmmgham and has sustained a full 
share of teaching with no perceptible slackening in 
the flow of reasearch publications. He 1s the author 
of a well-known monograph on luminescent materials 
and of several review : 


Environmental Control in Crop Experimental Work 

Dr. J. P. Hupson, of the Department of Horti- 
culture, University of Nottingham, has completed 
the first draft of a dpud of 
in use in universities and 


Britain for control of experimental environ- 
ments. I$ is ho eventually to eee 
the title “Environmental Oontro in 


ei as We Dc Pers NS 8 of the 
Department. Dr. Hudson is anxious that the directory 
should be as complete and accurate as possible, and 
will be pleased to send copies of the draft to any 
interested individuals or organizations who have not 
already been referred to, and to i rate details 
eof their installations in the final pub ion. The 
preliminary draft gives an &ooount of the principles 
of environmental control, and of the different methods 
used to achieve it,eas well as tho list of existing 
installations. The use of oontrolled-environment 
equipment 18 rapidly spreading, and this directory 
should greatly assist anyons planning & new installa- 
tion, by ing it easy to draw on the experience 
of users of ar equipment, 
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A ‘Tropical Storm’ photographed from a Rocket 
Iw the June number of the Monthly Weather 
Review, L. F. Hubert and O. Berg, of the United 
States Weather Bureau and the United States Naval 
Research Laboratory, respectively, ahow and describe 
the first photographs taken from a rocket of the 
clouds of a tropical storm. The ascent was made 
in New Mexico on October 5, 1954, and was not 
made especially for photography of clouds from above. 
The photographs were taken by two cameras, one 
giving black-and-white and the other colour photo- 
graphs, when the rooket was at a height of a hundred 
miles, The rocket ‘rolled slowly as ıt moved so that 
the cameras scanned successive overlapping strips of 
the Earth. A composite photograph of the clouds 
over an area of 1,250,000 sq. miles is given in the 
article. The principal feature is a tropical storm 
centred near Del Rio, Texas, and the spiral structure 
of the clouds of the storm is clearty visible. This 
storm moved inland from the Gulf of Mexico and 
was quite a mild one, giving winds of only 18 knots 
over Texas. The oonvection was strong enough, 
however, to give three inches of rain at Brownsville, 
Texas, in three-quarters of an hour and more than six 
inches in three houra. The rocket photographs show 
two minor vortices the existence of which had not 
been from the synoptic observations. From 
the photographs and other evidence, it is found that 
the axis of the storm extended about seven miles 
vertically and fifty-five miles horizontally. The slope 
of the axis fita well with a formula due to Panofsky 
giving it in terms of the curvature of the horizontal 
pressure profile and the horizontal gradient of 
s ties: The authors state that plans are in 
hand to fire rockete specifically for research into 
hurricanes and look forward to photography by 
rocket of the clouds over widespread tropical regions, 
such as South Equatorial Americe, which are as yet 
but little investigated. 

Higher Education In the Colonies 
IN & written reply in the House of Commons on 
December 6, the Secretary of State for the Colonies, 
the Right Hon. A. Lennox-Boyd, said that the 
Government had contributed £0,453,301 from 1945 
to March 81, 1955, towards the capital cost of universi- 
ties, university collegea and co of art, science 
and technology in the Colonial Territories. This totel 
included £1,710,804 to University College, Ibadan, 
£1,087,223 to Makerere College, and £2, 455129 150 
University College of the West Indies; but not the 
allocations of £1,019,000 and £350,000 to the Univer- 
sity of Malaya and the Kumasi College of Techn ology, 
vely, on which no call had yet been 
po ad grants towards recurrent costs are not 
normally made, during the period 1954-55 grante for 
this purpose of £29,775 and £24,000, respectively, had 
been made to the University College of the West 
Indies and to Fourah Bay College, Sierra Leone. The 
total expenditure on education for the current year 
for the West Indies, Gold Ooast, Nigeria, Kast and 
Central Africa, Malaya and Singapore was estimated 
at £56,666,967. E d 


The Tensor Club of Great Britain 

Duzarxa the r two decades the matrix and 
tensor calculus found inereesmg application in 
the analysis of EE ng a aay T 
engineering, especial engineering 
five years Pho ‘Tensor Club of Great Britain was 
formed for the purpose of bringing together engiisers 
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and others interested in matrix and tensor analysis, 
and for spreading information regarding applications. 
The Club produces the Matriz and Tensor Quarterly, 
a magazine with sbout a hundred and sixty 

par volumi which is een Gut to abati a hundred ead 
fifty subscribers. Of the present members of the 
Olub, about a half reside in Great Britain and about 
& quarter in the United States. There are also 
members in other countries, including France, Japan 
and India, and liaison has been establiahed with the 
Tensor Society of Japan. The Club maintains a 
small lending library, and reciprocal arrangements 
exist for the exchange of magazines with the Mathe- 
matisch Oentrum of Amsterdam, and with two 
universities in Japan. The membership of the Club 
is comprised moetly of engineers, physicists, mathe- 
maticians and chemista, eet aia in industry, 
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domus weenie 
obtained from §8. Austem Stigant, 7 Courtlands 
Avenue, Hayes, Kent. 


Chemical Composition of the Larger Seaweeds 


An account has been given by D. J. Wort (Canad. 
J. Bot., 33, 4, 823; 1955) of the seasonal variations 
in the chemical composition of Macrocystis integrefolia 
and N is lustkeana growing in the coastal 
waters of British Columbia. These two seaweeds 
were collected at two stations at monthly intervals 
fram October 1949 until Beptember 1951. Analyses 
of fronds and of stipes were made for dry weight, 
ash, total nitrogen, total phosphorus, sulphur, oo > 
zino, iron, ether-solubles, algin, mannitol, fuooi 
and laminarin. Generally speaking, the fronds hed a 


"higher content of all subetanoes measured then did 


iin and the content of the two species of algae 
variation but differed in values. 
De aa ae were at maxima in autumn and 
E ee DA and May. Durmg 
March, total nitrogen, -solubles, mannitol, 
fucoidm and laminarin were at their highest con- 
centration. The planta in July contained the minima 
of total nitrogen, phosphorus and ether-solublea. 
The maximum for phosphorus occurred in December, 
and during this same month fucoidin was at minimum. 
The variation of sulphur, copper, zipc, iron and algin 
was such that well-marked minima and maxima were 
not evident. The author points out that while photo- 
synthetic proceases in the brown algae are consider- 
ably leas well understood than they are in green 
plants, it is probable that phosphorylated mannose 
compounds are involved in the sequence, mannitol, & 
hexahydric alcohol, important. The fronds of 
the two algae investigated have their highest mannitol 
iod 
of most active photosynthesis. The seasonal ion- 
ships of the other products of photosynthesis are also 
discussed. 


Banana Wilt Disease 

In recent investigations, in Jamaica, of Panama 
disease or vascular wilt disease of bananas (Fusarium 
oxysporum f. cubense), J. Rishbeth has confirmed 
earlier findings on the mode and progrees of infection 
and has contributed some new and interestmg 
information on this importent disease and on the 
biology of its causal organiam (Ann. Bot., N.S., 19, 
No. 75, 298; 1955). The pathogen has proved 
difficult to isolate from soil by plating, but it can be 
detected in soil by using & suitable host. Thus when 
small bananas were grown in pote under appropriate 
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conditions, pathogenic isolates of F. oxysporum pro- 
duced rhizome mfections, whereas other isolates did 
not. When F. oxysporum isolates were obtained by 
plating from various sources, the proportions which 
proved to be pathogenic were: 91 per cant from the 
rhizome or pseudostem of planta showing typical 
wilt ; 29 per cent from variously affected roots; and 
0 per cent from soil. The information now available 
suggests that the banana pathogen, like other 
parasitic forms of F. oxysporum, has a limited host 
range; however, it has now been shown to cause & 
limited root infection of Heliconia psittacorum and 
may possibly originate on species such as this related 
to the banana. An account is also given in the paper 
of the development of the disease in sites which hac 
been replanted after previous infection and abandon- 
ment. New cases may arise both spontaneously and 
in association with pre-existing ones, the rate of 
appearance of each type tending to decline aftor an 
initial rige. Although, or*the evidence, F. oxysporum 
f. cubense only survives for a relatively sbort period 
in infected plant material, owing to rapid decay, it 
nevertheless survives for many years in the soil. A 
marked increase m the population of the pathogen 
takes place a few months after wilt disease appears, 
but there is a decline after infected plants are removed. 
Wide variation was found in the ratio of non-patho- 
genic to pathogenic strains of F. oxysporum in soils, 
but it is usually very high. The possible mode of 
survival of the pathogen in soil is discussed. 


Forestry Abstracts 


ForRESTRY is a science of region-wide husbandry 
and land use, and the training of the forester is based 
on many sciences ; for example, he must survey and 
map both from the ground and the air, be able to 
construct, and certainly maintain, roads, bridges, 
cable-ways and buildings, and handle specialized 
machinery. These are in addition to his interest m 
his major object—the production of wood—which 
takes him a long way into applied biology, genetics, 
physica, mechanics and chemistry. In a recent number 
of Forestry Abstracts (16, No. 2; 1955; Common- 
wealth Forestry Bureau, Oxford) an article ontitled 
“The Literature of Forestry: an Appraisal" gives 
the aims and objecta of the Abstracts. “In view of its 
primary function—to act as an effective clearing- 
house of information for scientista and research 
workers . . . in forestry—ready access to all of the 
relevant literature is a constant basic objective of 
this and of every Bureau of the Commonwealth 
Agricultural Bureaux Organization. In the world of 
to-day, with scientific publishing an ill-ordered 
jungle, and procurement prada by post-war 
political barriers, such an object must remain im- 
possible of attainment." In co uenoe, material of 
value to the forester's work must watohed for in 
& very wide range of nen-forestry publications, from 
a microacopists’ journal t$ the monograph m applied 
chemistry (of course, these difficulties are shared m 
varying measure by other sciences). A century ago, 
there was very little forestry literature published in 
the English language. The great expansion has taken 
place during the present century ; the most mportant 
part, but by no means the whole, is publi in the 
bulletins, reports, etc., issued by reesarch centres and 
in the leading soiertiflo periodicals. In the article in 
Forestry Abstracts some interesting figures are given 
of the great increase 1n the mass of literature both in 
volume and variety of origin einoe the Second World 
War. In January 1947 periodicals numbered 879 and 
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sarial sets (including annual reports) 470; total 849. 
In January 1955, periodicals were 555 and serial seis 
755; total 1,310. This mass of publications originated 
from nearly a hundred countries with more than 
thirty 


Madrid Observatory Almanac for 1955 


A OOMPARIBON of ‘The Nautical Almanac” with 
the ‘‘Anuario de] Observatorio Astronómico de Madrid 
para 1955” (pp. 489+ 2 plates. Madrid: Observatorio 
Astronómico, 1954; 40 pesetas) shows that, while 
practically the same ground is covered by each, the 

publication contams some additional matter 
which will prove useful to astronomera in other 
countries. In general, the “Anuario”, which is pub- 
lished under the direction of Sr. Martin Lorón, follows 
the plan that has been in use for some years. Among 
the additional matter may be noticed a list of forty- 
four periodic cometa which have been observed from 
407 B.O. up to A.D. 1942, the first of these being 
Halley's Comet and the last Comet Oterma. This ig 
followed by & catalogue of the principal constellations, 
arranged in order of their right asconsions, then by 
another catalogue of clusters and nebule visible from 
Spain, and also one of double stars. The geographical 
positions of the chief observatories are given, aftcr 
which there are 113 pages doaling with visual doublo 
stars. This section commences with & short historica! 
sketch, starting with Riccioli’s description in 1650 of 
t Urs. Maj., and includmg an account of the work 
done by various observers in this branch of astronomy 
up to recent times. Methods of observation, measure- 
ments by means of the interferometer, Hargreaves’s 
comparison micrometer with diagrams explanatory 
of the prmoiple, ete., are dealt with, and the section 
ends with a description, covering fifty pagos, of the 
method of determination of binary orbits. This 
includes two tables for facilitating tho computations, 
and everyone interested in the computation of the 
orbits of binaries will find this portion very holpful. 


Orlgin of Stellar Systems and Planets 

A zona article by Alexandre Deuvillier, dealing 
with the origin of galaxies, planetary systems, satel- 
lives, comets, eto. (l'origine de la terre, systèmes 
stellaires et planétaires : structure et origine), is to 
be found in La Revue Scientifique (No. 3324, July- 
December 1953), tho article being based on an annual 
inaugural addreas of the course of cosmic physics 
given at the Collège de France, Pars; those inter- 
ested in problems of cosmology will find much in it 
of considerable importance. The formation of 
planetary systems is, according to Dauvillier, merely 
& particular case of stellar interactions, resulting 
generally m the formation of double and multiple 
stars. It is estimated that our Galaxy must contain 
at the least two thousand million planetary syatoms, 
though many of the planets may have very eccentric 
orbits resembling those of comets; others may have 
planets more massive than Jupiter, and many other 
variations from what we find in our solar system are 
inevitable. 


Postgraduate Awards in Britishe Commonwealth 
Universitles 


TEx Associatio® of Universities of the British 
Commonwealth has sued as a seperate pamphlet 
Appendixes II and II of the Commonwealth 
Univermties Yearbook, 1955 (pp. 117: from the 
Association at 36 Gordon Square, London, W.C.1). 
The rst of these, which is printed in accordance 
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with a resolution of the Congress of Universities of 
the Commonwealth in July 1048, lists postgraduate 
awards for advanced study and research tenable in 
the United Kingdom. Each award is differentiated 
in respect of eligibility for uates of universities 
in the United Kmgdom, uates of British univer- 
sities overseas, and graduates of universities outside 
the Britiah Commonwealth. The awards are arranged 
by subject, and those open only to graduates of 
the university announcing it are not included. 
Appendix III lists similarly some of the more 
important postgraduate awards tenable overseas by 
British graduates, but does not claim to be ex- 
haustive ; it is intended primarily for United Kingdom 
graduates wishing to etudy abroad. The pamphlet 
is well printed and produced and constitutes a most 
convenient pocket reference work. Reference is made 
to other publications of similar type. 


Paris Academy of Sclences 


Tas following elections have been made by the 
Paria Academy of Sciences: Prof. R. de Malleman, 
professor of physics in the University of Nancy, to be 
a non-resident member in succession to the late 
Dr. P. Teilhard de Chardin; Prof. G. Dermois, 
professor of mathematics in the University of Paris, 
to be member of the Astronomy Section in succession 
to the late Dr. J. Chazy ; Prof. E. Gaumann, professor 
of plant pathology in the Swiss Federal Institute of 
ar panes? Zurich, and Prof. A. Blalock, professor 

of ees ee Hopkins University, Balti- 
more, to be foreign associates in succession to the late 

Prof. A. F. Blakeslee and the late Sir Alexander 

Fleming, respectively. 

Eighth Sctence Congress of the Royal Soclety of 
New Zealand : 
Tum report of the Eighth Science Congress of the 

Royal Society of New Zealand, held at Auckland 
during May 17-21, 1954, has now been published as 
Part 4 of Vol. 82 of the Bociety's Transactions (pp. 
150. Wellington: Royal Society of New Zealand, 
1855). Besides the presidential address of Dr. 
W. B. B. Oliver, on “ in the Flora and Fauna 
of New Zeeland", it includes the addresses of the 
ped ae) or alli ia 
of ponen AR His poen ony n 

the report are the two 

Publio a that of Prof. M. Le E. Olphant on 
‘Science and Mankind”, and thas of Dr. R. N. 

Robertson on ‘The Struggle against Equilibrium—& 

Ph Problem in Life". Prof. Oliphant's 

examination of the foundations of scientific activity, 

the part ib now plays in any developed community 
and where it is likely to lead, is of very general 
interest; and his comments on the use and misuse of 


interest, 
notably Prof. E. Beaglehole’s discussion of the 
study of social change in relation to the administre- 


Table 1 Average timp in hours for abectesion of 
are applied to the pulvinar end ; or (b) whole 
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tion of programmes of technical assistance, that 
of Dr. M. M. Burns on “Agricultural Science : 
Contributions and Challenges", and, to a lesser 
extent, Mr. J. I. Kmg’s discussion of the relative 
problems of the two professions of architecture 
and engineering. The contributions of Dr. H. O. 
Askew on biology and the trace elements, of Dr. 
R. O. Lister on rural settlement, with examples 
from Canterbury and Southland, and of Mr. N. H. 
Taylor on the role of soil science in New Zealand 
problems, are more specialized but still of some 
general interest, and are presented in a way which 
will appeal to the general public. 
Announcements 

Dez. R. L. Bxrrug-Rosz, director of radio research 
in the Department of Beoientiflo and Industrial 
Research, has been appointed acting director of the 
National Physical Laboratory, following the roe 
nation of Sir Edward Bullard and pending the 
appointment of a new director. 

De. Derav Baosx, O.B.E., For.Mem.R.S., presi- 
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‘dent of the Rockefeller Institute and of the U.S. 


National Academy of Sciences, has been a 
chairman of the Board of the U.B. National 
Foundation. 

Me. K. J. B. Wors, formerly director of 
research for the B.8.4. Company, Ltd., and chief 
metallurgists, B.8.A. Tools Group of Companies, has 
been appointed head of fundamental research by the 
Triplex Safety Glass Oo., Ltd., and will take 
of the company’s new research to be 
built at its Willesden factory in West London. 

Tua Cigar Manufacturers Association of America, 
in conjunction with the Cigar Institute of America, . 
has made this year’s Cigar Industry Annual Research 
Award to Dr. Walter G. Frankenburg, of Lancaster, 
Pennsylvania, in recognition of his outstanding con- 
tributions to the development of the basic science 
and technology of tobacco; im particular, for his 
investigations of the chemical that oocur 
in the harvested tobacco leaf, including the con- 
version. of nicotine into a series of other substances, 
and for the successful application of this new 
knowledge to problems of the cigar industry. The 
Award is open to persons engaged irf research on the 
ohemistry, biochemistry, bi aa dee physiology or 
agronomy of Oonsideration for the 
next Award wal ban given "to all communications 
submitted to the Chairman, Industry Committee on 
Awards, Room 2314, 850 Fifth Avenue, New York 1, 
N.Y. 


inted 


Eeratum.—Referring to the article “Acceleration of 
Abscission by a Factor produced in Senescent Leaves", 
by Dr. Daphne J. Osbórne (Nature, December 17, 
p. 1101), the author writes that in Table 1, the figure 
CE ae 
Moreover, a cursory glance at the table might lead 
the reader to suppose that all the data refer to one 

rather than to four. To avoid this, the 
following table should be substituted : 


blocks Qi um bes fromi young or aisesded pulvin 


containing 
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WELLCOME MUSEUMS AT THE ROYAL COLLEGE OF SURGEONS 


HE Welloome Museums of the Royal Co of 

Burgeons of England were formally an 
November #0 by Bir Henry Dale, chairman of the 
Wellcome Trustees. The ceremony took place in the 
Great Hall of the Oollege, situated immediately 
beneath the Museums, and the gift was accepted on 
PEALE GE thes College hy, Abe Rusia duin eee 
Platt. 

The erection of the Museums has been made 
poen DY A ee ee Phe acd ca ale S 
y the Welloome Trustees. The grant was made in 
recognition of the ioe which the College has 
rendered not only to but also to & much 
wider range of medical and acientiflo knowledge by 
the maintenance of its historio and world-famous 
museums of human and comperative anatomy and 
pathology. In accordance with the terms of the 
Trust, grant was “for the foundation or extension 
of Museums dealing with medical science or research”, 
prp ion which was in accordance with the policy 
of the lego Osane d wiih ae for long redardad Ha 
museums and research laboratories as complementary 
to each other. 

The further condition that the name of Wellcome 
should be associated with the Museums was one with 
which the College was happy to comply, for the late 
Bir Henry Wellcome was an honorary fellow of the 
Oollege. 

The Museums are contained in the south-eastern 


B 


ately above the Great Hall and coinciding with ib in 


tive museum functions. Adjacent are the other parts 
of the Colleges Departments of Pathology and 
Anatomy, with their research laboratories and (yet 
to be built) demonstration roome. Thus on each 
floor the Welloome Museum forms an integral part 
of the department, the threefold activities of which, 
dealing with museum, research and teaching, are 
co-ordinated by the Sir William Collins professor of 
human and comparative anatomy and conservator of 
the Anatomical Museum and by the Sir William 
Collins professor of human and comparative pathology 
and conservator of the Pathological Museum. 

On the second floor the approach is through the 
research rooms of the t of Pathology and 
the offices of the conservator (Prof. G. J. Cunning- 
ham). The Wellcome roome begin with the offloe of 
the pathology curator (Dy. L. W. Proger), adjacent 
to which is & research laboratory and opposite is a 
museum ion room and wor . The 


side of the room, each containing specimen 

on three sides and & table and chairs for study in the 
centre. The central aisle of the room can be laid 
out with floor stands or left free for temporary 
exhibitions. ‘Natural’ fluoresoent lighting has been 
provided, and this with the neutrel grey background 


displays the colour of the specimens to best advan- 
tage. 

The present collection is made up of specimens 
surviving war , together with more recent 
additions. The specimens are in lettered 
sections according to systems: 8, skeletal; 
alimentary; etc. Catalogues with iptions, 
clinical and histological notes are provid and 
reference +o histological slides may be made if 
required. In suitable cases, photomicrographs, X-rays 
or clinical are mounted with specimen 
to complete the pathological picture. Future progress 
with is collection involves im i quality, 
extending the series of exhibita and ing good 
deficiencies. _ 

On the third floor the ap h is similarly through 
the research rooms of the t of Pathology, 
th the rooms on this floor are temporarily let to 
the Imperial Cancer Research Fund as biochemical 
laboratories. The Welloome rooms on tbe third floor 
start with the photographic studio unit and & large 
museum store. In the exhibition room the arrange- 
ment of the shelves ab the near end is similar to that 
of the room below, while at the farther end a space 
has been partitioned off, by agreement with the 
Wellcome Trustees, as a demonstration room for 
students taking the Basic Medical Sciences course. 
This is & temporary arrangement, pendi com- 
pletion of the next phase of rebuilding the College, 
and the whole room will be devoted to the exhibition 


of i within the of two or three years. 
exhibita i the Teratology Section 
and i from the Odontological Oollection, the 


War Collection, and Hunterian Collection. On oom- 
pletion of the next phase of the rebuilding pro- 
gramme, this room will be devoted to a museum 
illustrating the general principles of pathology. In 
this collection provision will be made to plement 
Mesue Gath OI opes, abate and irit. 

The fourth floor forms a part of the Department 
of Anatomy, and here again the approach is through 
the research rooms and the offices of the conservator 
(Prof. G. W. Causey). As on the other floors, the 
Wellcome rooms are reached just before the ex- 
hibition room and include & workshop and mounting 
room, an embalming and preparation room and a 
prosectors’ room. The room at present used for 
proeectors is destined eventually to become the 
curator’s room. 

The exhibition room iteelf, the Museum of 
Anatomy and Physiology, is eventually to be laid 
out with bays on very much the same plan as that 
of the second floor. Meanwhile, however, the Well- 
come Trustees have generously agreed to socom- 
modate the Oollege ing its rebuilding by allowing 
demonstrations to be d in Museum. Two 
rooms have therefore been formed the erection of 
light partitions, and steel shelvmg bas been put up 
as a temporary dtrangement on all the available 
wall space. 

The first part of the exhibition room contains the 
Hunterian Physiological and Comparative Anatomical 
Oollection that wil be ultimately housed in the 
rebuilt west end of the College. The far end of the 
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exhibition room contains the human anatomical 
specimens that will later be arranged in cubicles 
covering different systems, illustrated by suitable 
tracings and diagrams of selected physiological and 
pharmacological reactions. 

These new Museums occupy nearly the eame site 
as the rooms which were destroyed by enemy action 
in 1941, though they are at a higher level and are 
more economical of , each ing ane com- 
plete gtory, com with the nineteenth-cantury 
rooms which consisted of a floor and two galleries, 


THE NATIONAL LEATHERSELLERS 
COLLEGE 


By Dr J. P. DANBY 
Principal 


N November 15, the Minister of Education 
opened extensions at the National Leather- 
sellers College in Bermondsey, London, 8.E.1. These 
consist of a three-story wing housing new research 
laboratories, a lecture theatre and & senior common 
room, and drying roome for heavy and light leather, 
together with a mngle-story block consisting of yards 
for the preliminary and tanning processes for both 
heavy and light leather manufacture. Moreover, the 
additional space provided has facilitated the re- 
and aodarieation of the original buiding, 
is now almost, years old. 

The College was founded and built in 1909 by the 
Worshipful Company of Leathersellers, following the 
success of the courses in leather manufacture which 
had been given since 1895 at the Herolds Institute. 
During these years, rapid developments were taking 
place m the fleld of leather , and it was 
beooming that the subject merited individual 
facilities for training and research. The appreciation 
of fundamental principles underlying the of 
a craft industry by men such as Procter, Stiasny and 
Knapp was raising leather manufacture from a craft 
to & science, with the that a rapid 
expansion took place im the demand for men 
with a scientific training by tanners all over the 
world, 

Between 1900 and 1951 the Leethersellers Tech- 
nical College became recognized throughout the world 
as one of the 
instruction, and 
ued 4 vile ee fane ee E. 
nologista in the leather mdustry. However, although 
improvements and additions to the College were 
made from time to time, it was inevitable that sooner 
or later major developments would be necessary if 
T were to maintain its place in the advance 

toaknolopioal education. Oonsequently, when the 
Mince of Education, following the recommendations 
of the Percy Report, decided to found a number of 
colleges with national status to accommodate the 
educational needs of the smaller industries, the 
leather industry him with the 
that, the Lea Oollege should be reoon- 
stituted as the National College for the Leather 
Industry. _A trust deed was drawn up, a widely 
ive board of goyernors was appointed, and 
the National College came into bemg m September 
1951. Shortly afterwards, plans were drawn up to 
extend and re-equip the Oollege, and this has now 
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been done at a cost of more than £90,000, a part"of 
which has been provided by the i iteelf. In 
consequence, there is little doubt that the College is 
now one of the finest of ita kind in the world. - 

Since the tanner’s raw material is animal skins, 
the techno of leather manufacture is besed on 
protein chemistry. At the same time, because of the 
variety of other materials used in the manufacturing 
pore & trained technologist must possess some 

ledge of & wider range of both naturel and 
synthetio than ig called for by almost any 
other industry, and the subject has therefore some 
connexion with all the main branchee,of pure, and 
Many aspects of applied, chemistry. From the 
practical point of view also, the range of leathers in 
common use necessitates, in a teaching institution, 
facilities for their manufacture from the raw akin to 
the finished product. Further, same familiarity with 
the ancillary subjects becomes necessary in Bo far as 
aspects of the principal study. 

The scientific and practical approaches have always 
been the foundations of the College courses; although 
in the past the training has been more based 
id airport peel the latter has by no 

lected. However, the advances which 
hate beri mile in Giddamenial Ko xisdps call da 
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all types of leather, which are made by students 


for humidity, Noise nd le tha, Wy pan fmoorporating 
devices which have been developed over the past 
decade. All the practical processing work can be now 
carried out on the ground-floor, which’ in effect 
s typi pict plat NEN ges Hn 
sert tema 
ional laboratory space comprises a newly 
teaching laboratory for senior studente, 
aeea laboratory. Another laboratory 
*has been furnished for physical testing, and it is 
hoped that in time this will house the most complete 
set of apparatus for this in Britain. These 
are, however, extensions of ities thab existed in 
the original building. An entirely new addition is a 
research laboratory, which inoludee & small laboratory- 
tannery that is to be used mainly for investigations 
into variations in the proceases of the production of 
sole leather. 
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The College awards ita own diploma on a two-year 
course, but an extension of this period to one of 
three years is envisaged to accommodate adequately 
the increased practical and theorctical instruction 
made neoessary by recent advances in such tech- 
niques as leather dyeing, tannmg with synthetic 
materials, drying and so forth. Moreover, in 
response to the Ministry's intentions with 
regard to national colleges, the status of the diploma 
course is to be raised in respect to the level of the 
training it provides. Although the diploma is a 
qualification recognized throughout the world in 
leather-produaing circles, it does not 
standing of a , and therefore the outeome of 
the i ions on higher awards for 
technology is, as in all similar colleges, awaited with 
some impatience. 

The College offers its own associa 
may be awarded after a 8 research 
to the diploma, or to & graduate of a recognized 
university after & similar period of study. The pro- 
vision of new research facilities is the most notable 
innovation under the extension scheme, and it is 
worth remarking that all the stages of a research 
p from the bench through pilot-plant ecale 
produstion tion to what ia almipet Pulse production, is 

housed under one roof. It is therefore proposed 
to encourage this aspect of the College’s activities 
more vigorously than in the past, and to seek the 

00-0 tion of tanners and chemical mamufacturers 
in matter. Co-operation already exista between 
the College and the research associations, and the 
Leather Department in the University of Leeds, eo 
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Outside the diploma course, as much flexibility as 
possible is permitted, notably in the provision of 
short courses of three or six months duration on 
specialized aspecta of the subject, and, within the 
confines of space and staff available, every effort ia 
made to accept students individually for courses of 
even shorter duration. Short refresher courses of 
from four to six weeks have been a feature since 
1951, and these are to be extended, especially in 
relation to the ancillary sciences. Entirely new 
courses on works and 
leather trade are planned, as 
diploma course, in addition to 
industry as a whole. 

The College draws its students from all over the 
world, and although & quota is placed on entrants 
from outside the United Kingdom, the fact is 
evidence of the wide reputation ıt has gained since 
ita foundation. There is & generous staff-student 
ratio, and with the space now available, and the 
promise of adequate support from the trade, it is 
anticipated that the College will play an increasingly 
important part in the industry to which it belongs. 


FIRST NATIONAL CROP 
PROTECTION CONFERENCE 


HE first National Crop Protection Conference, 

sponsored by the Pesticides Group of the Society 
of Chemical Industry and organized in collaboration 
with the Ministry of Agriculture, Fisheries and Food, 
the Association of British Insecticides Manufacturers, 
the British Agricultural Contractors Association, the 
National Association of Corn and Agricultural Mer- 
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chants, and the National Farmers Union, was held in 
the Winter Gardens, Eastbourne, during October 31- 
November 3. The theme of the Conference was: 
“Practical Aspects of the Use of Insecticides and 
Fungicides in Agriculture and Horticulture". The 
delegates assembled on the evening of October 31 
for the chairman’s reception at the Grand Hotel, 
Eastbourne, and later attended a film show, at 
which were shown ‘ t for Milk" (Plant 
Protection), ‘Fruit Tree Red Spider" (Shell), 
“Oabbage Root Fly" (Shell) and ‘“The Rival World” 
(Shell). The last, a dramatic film illustrating man’s 
ceaseless battle not only for food but also for health 
and very survival against the insect world, under- 
lined the theme of the Conference during the fol- 
lowing days. The Conference proper commenced on 
the following day, when & short account was given 

the chairman, Mr. J. M. Leonard, of the Society 
of Chemical Industry, of the formation of the Pest- 
icides Group and of the events leading up to the 
holding of the present meeting. Starting with the 
formation of the Agricultural Group of Bociety 
in 1942, which gave birth to the Pesticides Panel in 
1950, he told how the Panel had itself become a group 
by 1954, capable of sponsoring the Conference by 
1955, which was no mean achievement. 

The opening address to the Conference was given 
by Sir Thomas Dugdale, who touched u the 
world’s loas of produce to pests, both m the feld and 
in sto . These are serious enough im highly 
develo countries, but in the leas-developed ones 
they must be very much more serious. Since 1940 
there have been enormous strides made in the science 
—and art—of dealing with crop pests; but pues. 
beck he saw many landmarks in crop protection an 
wondered if there might be such a thing as a ‘‘fifteen- 
year rule” in these developments. Before 1940, the 
start of the present cycle, tar-oil winter wash for 
fruit trees was introduced about 1925. Derris arrived 
in 1910.  Lime-sulphur and bending waa 
brought in about 1805. Still earlier, in 1880, there 
are records of ‘London purple’ (an arsenical) being 

to the United States. Before the Second 
World War, links between the manufacturers and 
the ‘official’ research stations were slender and few, 
and differences many, leading to bewilderment on 
the part of the farmer ; now Sir Thomas sees a much 
healthier state of mteraction from which the farmer 
is not excluded; the i of Agriculture's 
Approval Scheme has also marked a great advance. 
He defined four main groups of pesticides: insect- 
icides and acaricides ; fungicides ; nematicides ; and 
herbicides. Substances for the control of birds and 
rodents—mostly the latter—may perhaps be con- 
sidered as a fifth group. The important points to be 
remembered are that the use of pesticides must be 
governed by economics, and that chemicals must not 
be used as substitutes for good farming. Turning to 
the future, Sir Thomas asked what scientists have in 
store for us. Would the fifteen-year rule hold good ? 
Will fungicides really abolish plant 
disease ? Would the only red spiders left be those 
* in museums? Or would Nature fill the vacuum she 


. &bhorred ? There are already a umber of pests 


which have increased in importance due to the 
ie D ee one answer 
to this is the use of more ve insecticides and 
methods of application. , Flies resistant to the 
chlorinated hydrocarbon NONE insecticide are 
already & challenge in man Bo long, however, 
aa the probla are util bad bearing in mind theee 


1204 


consequences of large-scale interference with Nature, 
nothing but can come of the scientists’ work. 
papers at the Conference were on 
general subjects. In a general survey of ealworm 
problems, Dr. B. G. Peters dealt in broad terms with 
these insidious pesta, which are often not detected 
until extensive damage has been caused. A 
survey of soil pests affecting vegetable crope, 
J. W. Wright, es Ae eben d o QU EO RUE. 
and & general survey on foliage diseases in arable 
crops, by Dr. H. E. Croxall, rounded off these intro- 
ductory talks. Later papers dealt with more special- 
ized aspects. In considering the economics of potato 
blight control, Mr. H. I. Kingston dealt with the 
search for substitutes to replace the now very ex- 
pensive copper compounds, and it appears that small 
quantities of phenyl mercuric chloride can act as 
synergista and effect reductions in the use of copper 
up to 40 per cant. In a paper on virus probleme in 
“sugar beet, Dr. R. Hull told how loas due to this 
disease has been reduced in recent years, thanks to 
carefal rogueing on steckling beds and liberal use of 
insecticides, especially the systemics. The last two 
papers of the day, control of pests in arable crops, by 
Mr. J. L. Hunt, and control of pests in Brassica seed 
crope, by Mr. S. G. Jary, drew much discussion on 
matters ranging from the forecasting of pest incidence 
to the amount of loss which can be suffered by seed 
brassioas without reduction of eventual yield. 
The morning of November 2 was devoted to a 
ana’ pers on application problems and hazards. 
application of materials to control peste and 
fe a ee ee RM 
Shiorrodk and provoked e lively disoūæion, im which 
many references were made to the increasing recog 


Pe np of tlie crop. 
The next paper, by Mr. F Mo on the advan- 


interesting 
the desira of education, for safety rather 
‘blanket’ jen A, The meeting 


the subject of a review by Dr. D. 
Price Jones, and Mr. A. J. Pearson, in & paper on 
‘Dieldrin’ seed dressings, ML 
paratively new insecticide against insect pests of the 
seed and seedling. Taint was discussed Dr. M. 
Cohen, who described not only the cases of taint, in 
which benzene hexachloride is still the principal 
offender, but also the form of testa used for estimation 


The last day of the Conference 
consideration of glaas-house problems. The first 

»-by Dr. E. Taylor, t with the oontrol of 

i under glass, and was followed by one on control 
of insects under glass, read by Mr. W. H. Read. The 
glase-house crops can be,more efficiently dealt with 
bv fumigation and aerosol methods than those out 
of doora, but, on the other hand, their concentration 
within small spaces raise & number of ita own 
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problems. The remainder of the day was occupied 
with horticultural problems. Mr. J. E. Gernham, 
on control of red spider on fruit, described 
use of chlorbenxide against this serious pest, 
emphasizing the importance of its application early 
againsb winter eggs and immature mites, and con- 
demned the use of the term ‘ovicide’ when applied 
to such a widely active compound. In considering 
the control of fruit pests other than red spider, Mr. 
E. L. Williams directed attention to the increasing 
use of insecticide sprays for, peeta which 
winter washing used to be the standard treatment. 
In the ensuing discussion many suggestions were pub 
forward for reducmg the number of separate ying 
operations by mixed applications of msectici and 
Wen pecu New techni for the control of pests 
ops were described by Mr. Emery, who showed 
some very slides on the effect of the 
insecticide dimefox applied to the soil beneath the 
bines. In reply to questi he mentioned experi- 
ments showing first that the quantity of dimefox 
Present in the hops on harvest is negligible, and 
secondly, that any which is present would certainly 
be destroyed in the of brewing. Mr. E. J. 
Hainsworth then a paper on recent advances in 
Boab control, from which it appears that the growing 
use of captan and the organo-merourials calls for 
discretion and that there is still a case to be made 
out for the use of ur. The final paper, on other 
aspects of the control of fungus diseases on fruit, by 
Mr. R. W. Marsh, stressed the inability of the newer. 
acab-controllmg insecticides to keep down the 
mildewg which are at present controlled by means of 
sulphur sprays.. He also spoke of experimenta 
using phenyl mercuric chloride against apple tree 
canker. 
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IONIZING RADIATION AND THE 


CELL 


SERIES of fourteen papers and an introduction 

by G. Pollard, which were presented at a con- 
ference of the New York Academy of Sciences on 
"Ionixig Radiation and the Cell”, have now been 
collected as & separate issue of the Academy’s Annals 
(59, Art. 8, 467-664; 1955; 4 dollars) For & very 
gd en ee ee ee 
of absorbing interest biologists In a number of 
different flelds. I+ shows in a precise way, yet 
intelligible to thoee outside radiation biology, how 
varied are the methods now available which use 
ionizing rediations for analysing ultramicroscopic bio- 
logical structures and their functions. This is more 
than oan be said of the often ponderous other pub- 
lications on radiation biology which have multiplied 
in recent years. 

The essentials of thé “oldest and best-known 
radiation method are that localized releases of energy 
within a cell structure may cause it to lose or change 
one or more of ite biological functions. Comparing 
loes of function caused by irradiation with different 
. types and doses of radiation, one oan infer 
about the size, and molecular stability of the 
structures i and about the relations of these 
to function. This type of is has gtven useful 
resulte, for example, tn the case of the structure and 
function of bacteriophage particles, of chromosomes 
and genes, and of various other cellular components. 
The same sort of analysis has been applied success- 
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fully to large molecules: a paper by Setlow illus- 
trates ib very effectively for the case of certain 
enrymes and other proteins. 

Several of the papers at this conferance are based 
on the use of this mactivation method : one by Fluke 
and Pollard on bacteriophage ; one by Caldecott on 
barley ; one by Bloom eé al. on the use of microbeams 
(2:5-7 in diameter) on tissue oultures of newt 
heart; and others. A paper by Giles e£ al., however, 
reports the use of radiation both to produce ‘loss’ 
mutations and to reverse them. 

An elegant new use of ionizing radiations, mtro- 
duced by H i of the Biophysics Department 
at Yale University, is for probing structure by & sort 
of radiation sounding procedure. With charged 
particles such as electrons and protons in beams of 
controlled energy, it is possible to irradiate the outer 
layers of a biological system without producing any 
effect at a greater than the particle-range. 
This range varies in a known way with the kind and 
energy of the particles. Thus, by using a series of 
beams of increasing energy, one can probe deeper and 
deeper into the system. When this is done, dis- 
continuity of structure may become quite clear. Far 
example, inactivation of bacteriophage T-1 with slow 
electrons shows a steep rise between 700 and 1,100 
volta, and from this Hutchinson calculates that there 
ig an insensitive outer layer about 125 A. thick. This 
e M He Serpe oe ee 
biochemistry and genetics of this phage, which is 
known to have a protein coating not essential for ita 
multiplication, and an easential core of deoxyribo- 
nucleic acid. 

All the other papers in this volume are well worth 
Teding qe ne eee acce qid 

they are not as unportant as those 
quoted. Q. PosrEooRvO 
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THE MELLON INSTITUTE 


REPORT FOR 1954 


HE annual rt* of the , Dr. E. R. 
Weidlein, to Board of of the Mellon 
Institute on the*scientifle research activities of the 
Institute for the year ended February 28, 1955, notes 
the establishment of a new Department of Applied 
Mathematics to assist in formulating experimental 
designs “and the statistical analysis of data, the 
installation of an electron microscope in the Depart- 
ment of Research in Chemical Physics, and the 
i _ of an air-conditioned laboratory for 
analysis and research in the Depart- 
eot Qul Choise Expenditure on pure 
and applied research during the year was 4,784,844 
dollars, and, of this sum, just over a million dollars 
was spent on scientific in the six research 
departments and on ve fellowships, in which 
altogether 147 members of the Institute were engaged. 
v rend carie abend under the auspices 
of sixty-four other fellowships and occupied the time 
of 800 members. Of these seventy-six fellowships, 
forty-seven were multiple and twenty-nine mdividual, 
and four had been proceeding for forty years and four 
others for thirty or more year. 

Investigations in ‘the Department of Research in 
pisse of the selection rules for ethane-like 
agro Earned 

Mellon 


soe Report dar, No. dh). To vite (Pittsburgh 
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molecules having free internal rotation showed that 
the selection rules were D,4 and not D, as reported 
in the literature. The vibrational spectrum alone 
does not distinguish between the alternatives of free 
internal rotation or the staggered configuration. Other 
investigations showed that in the systems hydrogon 
chloride - diphenyl ether and hydrogen chloride ~ 
anisole at 30-90° C., while the frequency of the 
hydrogen chloride bond remains constant, its inten- 
sity diminiahes aa the temperature increases. Inveeti- 
gations of crystallization in stretched polybutadiene 
and silicones continued, and an X-ray diffraction 
study of the structure of antimony pene 
chloride showed that the unit cell is hexagonal and 
contains two molecules of antimony pentachloride, 
the trigonal bipyramidal structure of the gaseous 
molecule being retained in the solid state. 

Equipment for separation by thermal diffusion and 
chromatography has been extended in the Depart- 
ment of Research in Physical Chemistry, and further 
studies of the design and operation of packed labora- 
tory apparatus for fractionation by thermal diffusion 
include the effect of packing density and annular 
width on separating efficiency. Elution chromato- 
graphy on alumina with graded eluents has been 
used extensively in the separation of coal tar by- 
products, and separate determinations, in which the 
cuta were examined by ultra-violet spectroscopy, 
indicated that a naphthalene still residue carcinogenic 
to mice contamed not more than 0-005 per cent of 
3:4- . An apparatus built for vapour- 
Phase chromatographic investigations has given 
effective separations and analyses of hydrocarbon 
mixtures in the range C, to O,. 

The Department of Instrumentation notes a 

considerable morease in electronic construction and 
maintenance activities, and has also designed an 
&utomatio recording Sward rocker device and an 
automatio instrument for measuring the 
surface tension of liquids. The model of 
& recording balance designed to deflect a dus D 
potentiometer full scale for a 100- 
Seiph had bech fond to be capable of Deis Gpeceied 
ab ten thousand times this sensitivity before drift 
and short-term instability become appreciable. In 
devising a set of classical ions for the hydraulics 
of column and plate tion, the Department of 
Applied Mathematics found that, for a critical value 
of the ratio of thickness of liquid layer to radius of 
cylinder, the mass yapour transport per unit area 
attained a maximum before the onset of turbulence, 
which indicates a condition in distillation 
columns with diameters than a critical value 
depending on the viscosity and density of the liquid 
and vapour. 

In co-operation with the Multiple Fellowship on 
Petroleum, the Department of Analytical 
has been engaged for nearly two years in a funda- 
mental study of the analytical chemistry of organic 
sulphur compounds; in the course of this a revised 
Hastings method for the determination of liphiație 
sulphides in the analysis of crude oile, by spectro 

e photometric measurement of the ivity y P th the 
1odine-sulphide complex, and a ifled polaro- 
graphic method for the determination of elemental 
sulphur have been devel , and the reduction of 
heteropoly acids with thiols have been studied. An 
investigation of the degradation of cellulosic fibres 
showed that the detecloration of certain fibres 
depended on the oellulolytio activity of the micro- 
organisms brought in on the raw material and which 


Reviewing the work carried out under the Fellow- 
ships in Pure Science, the report refera to the major 
research programme on air pollution of the American 
Petroleum Institute, in which two laboratory tech- 
Me E AE ee oa eae e ene 
distances were ready for fleld-trial. Attention was 
also being given to the deeign of simple fleld-charao- 
* teristics of dust removal in various centrifugel and 
gravity sedimentation devices. The exposure phase 
of a two-year programme to evaluate the potential 
response to various inorganic particles of different 
ranges of size was completed, and histopathological 
examination of the tissues of exposed animals was in 
progress. Field-studies included the evaluation of the 
potential dust exposure to a specific product when 
used industrially as an oil absorbent. Besides 
preliminary studies on seventy newly available 
chemicals that may have economic value, detailed 
studies were made under the Multiple Fellowship on 
Chemical Hygiene on fifteen compounds which will 
reach the lio and on eight with which industrial 
workers only will be in contact. 

‘Using an pozy resta: Abre cium sloth and à TRO: 
fied hook, workers under the Multiple Fellowship on 
Orthopedic Appliances have constructed an a 
which gives the patient eesentially the ent of 
a finger and thumb and permits normal wrist motion. 

ip, knee and ankle jointe have been developed for 
reliable service where a leg dangles or requires trac- 
tion, and many experimental appliances have been 
constructed using nylon or fibre-glass cloth and 


polyester reams. . Under the Fellowship on Mine- 
Acid Control a has-been presented 
the findings of past eight years and has deman- 


strated that a seam of coal amenable to recovery by 
stripping can be removed without acid pollution of 
adjacent streams. Under the Multiple Fellowship in 
Glass Science & laboratory has been constructed for 
nuclear and io resonance absorption 
studies, and attention has been peste 

of the colour induced im silica 
ee ee em 
reactor and to the mechanical properties of glassy 


. bani qna uiii ce d a bicyelo- 
[2:2:2]-octene has ‘been this being the 
molecule with the configuration of 


ohexane, both by the Diels-Alder reaction from 
eyolohexadiene and acrolem and by destructive 
distillation of magnesium hexahydrohomotere- 
phthalate. A new instrument im which the liquid is 
continuously sheared between a conical and a flat 
surface has been developed for determining viscosity 
over a wide range of rates of shear, and birefringence 

developed 


Durable, colourless synthetic resins have been de- 
by workers under the Artiste’ Materials 


Multiple Fellowship to replace traditionally used 
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The greater pert of the report is concerned with 
the research programmes of the Fellowships - in 
Applied Science, and only a few points of more 
general interest can be mentioned here. une eee 
are the development of an electromagnetic flow 
meter for li which is actuated by the electric 
potential d generated in the liquid aa it moves 
through a magnetic fleld, and the considerable pro- 
gress in studying methods of measurement of can- 
ner OC clays for iene aid erttuding o ions, 

An improved method has been devel for pre- 

paring specimens of castable refractories for use in 


Maior. Se epo M 
compressive 
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showed that 


pire a te peu he dar ee EIER 
itealf. Satisfactory methodg have been developed for 
welding manually and the new T—1 
steel recently developed by the United States Steal 
Corporation. A concentrated effort to obtain ‘Stypol’ 
resins particularly adapted to specific reinforced 
plastics applications has yielded several new resins 
of unique properties. A long-term biochemical 
research project is concerned with the basic mech- 
anism of the natural origin of tastes and odours in 


publio water supplies. 


Ae orem. rod iud ine d com- 
bustion play an important pert in 
low-tem engine varnish. Hydrogenation of 
nitrobenzene to aniline in the vapour phase proceeds 
at atmospheric preasure over nickel sulphide catalysta, 
and a 


ultiple 
Fellowship on Felt a study was being made of the 
requirements of individual industrial fabrics and 
methods for achieving the optimum characteristics. 
The search for improved hydraulic fluida has oon- 
tinued, and a study of catalysts for epoxy-type resins 
has been undertaken. New plasticizers were evaluated 
for the preparation of plastisols, and the effect of 
temperature on the flow properties of vinyl resin 
Lui ias was studied, while silicones have been 

oped for application to leather and to glassware. 
Efforta to compounds 


may inhibit the action 
of the enxyme, Lu nea, end & series of dye- 
stuffs of antiviral activity has been prepared; but 
although the dyestuffs were active against many 
viruses $^ vitro, no favourable in vivo effects were 
observed. Development work on the improvement 
of manufacturing processes for barbituric acid derive- 
tives, aminophylline and certain local anæsthetice and 
entweptics continued under the Amine Fellowship, 
which also led to the development of a promising new 
compound, 7-(B-hydroxypropy)-theophylline. 
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PAST AND FUTURE TRENDS IN WORLD ECONOMIC 
DEVELOPMENT 


IR GEORGE NELSON assumed office as president physical properties comparable with those of steel. 

of the Institution of Electrical Engineers on It is poasible thas, in time, means may be found of 
October 6 and delivered his inaugural addreas on the producing economically a substitute for steel far 
evening of that day. In this addres, Bir George Sicul erpat. wish Gould: fender fh Gattis 
outlined the course of development of the ap i to conserve iron are for the manufacture of magnetic 
of electricity to the needs of the community from the or such other special-purpose steels. Synthetic 
time of the inception of the Institution in 1871 to materials have also been produced suitable for the 
the present day, and he related this development to manufacture of pipes for carrying hot, cold or oor- 
the main chamges of social and economic environ-  roeive liquids. Such pipes can serve as a substitute 
ment which have taken place in that interval. From SEE oe T PA ei help to Sonserype ie 
the present day, he then viewed the future supplies of these me 
prospect. If a lowering of the standard of living due to the 
For Great Britam in 1905, the mstalled capacity exhaustion of natural resources 18 to be avoided. 
of generating plant represented 1/20 kW. per head intensive effort must be devoted to the production 
of population, while for United States the cor- of synthetic substitutes of all kinds, and Sir George 
responding figure was 1/12 kW. These figures have pointed out that this effort must be made now. The 


Geneva that the next fifty years would see & three-' cation of sutomatic methods of ction, is 
fold increase in the total energy consumption of the dependent upon the supply of scientiflo workers and 
world. Already, it is recognized that the world’s technologists. The shortage of scientiflo man-power 
demands for power will very quickly exhaust the is one of the major probleme confronting Great 
conventional sources of energy, in particular the Britain and the Commonwealth, and the Institution 
natural fuels; but the solution of this problem is in of Electrical Engineers has ita contribution to make 
sight in tbe utilixation of nuclear energy. This towards the solution of the problem. 

ing demand for power, whioh is reflected in Sir George reviewed some of the efforts which are 
both increase in world population and the being made to increase the intake of suitable young 
universal urge to improve standards of living, men to the engineering profession. Ho spoke with 
is, however, &ooompenied by correspondingly in- appreciation of the film entitled ‘The Enquiring 
creased consumptions of the basio constructional Mind”, which has been produced with the object of 


materials. attracting the attention of parents and boys to the 
Some 90 cent of the world’s t tion opportunities for careers.in the fields of applied 
has a of livmg below t of Uni science and technology. It is particularly necessary, 


States and Great Britain, and it has been estimated he suggested, to attract & great proportion of the 
that, if the living standard of the whole world were Jonne: people who at presant choces 1o pursue the 
raised instantly to that of Great Britain, the resources Arts. 

of such basic materials as iron and copper would qualified men who have natural gifta for manage- 
last only twenty-five years. Although such a rate of ment and highest administration. Such qualities are 
exhaustion is outside practical possibility, ocan- inborn, and the aim should be to develop these 
siderations such as these do indicate an urgent need, natural gifts, when found, in association with a 
namely, that of producing synthetically basic metals scientific or technical education. Sir George regretted 
and similar materials. that he could not provide a formula for the early 
The most notable development up to the present identification of men with this gift, but he 

time in tho fleld of artificial substitutes is the cellulose that careers masters in schools could make a notable 
producta.  “Terylene’ fibres, for example, have contribution in this connexion. 


YEAST MITOCHONDRIA 


Subcellular Units involved in the Synthesis particulate cytoplaamic auto- ing factor, and 
of Respiratory-Enzymes in Yeast the question of the poesible identity of this factor 


during their growth constantly give rise to respiration- extended by several authors (cf. 3) and have 
deficient mutants (‘vegetative mutants’) stable in e bean the subject of several reviews in which our own 

The respiratory deficiency views cancerning the probleme of the nature of the 
was shown to be due to lack of several enxymee mutation giving rise to the ‘vegetative mutants’ on 
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into consideration : (a) the extrachromoeomal genetic 
factor; (b) the respiratory enzymes missing m the 
mutantas (cytochrome o oxidase, succmic, reduced 
diphosphopyridine nucleotide, a-glyoerophosephate, 
cytochrome c reductases, cytochromes a and b^); 
(c) the particles sedimentable from a yeast homo- 
genate at o. 25,000 g; (d) the various particles 
revealed by microscopic observation of stamed and 
unstained yeast cells. 


(1) The occurrence of cella shown by genetio testa 
to contain the cytoplasmic factor but devoid of the 
respiratory enzymes in a bt or transitory 
way (‘segregational mutants and normal yeast 
grown anaerobically’, respectively) oe that unita 
(a) cannot be identical with unite (b), the synthesis 
of which they control. 


(2) Unite (a) cannet be identical with the totality 
of particles (c), nor with the totality of either the 
microsomes or the macrosomes (frequently referred 
to as mitochondria in the biochemical literature) 
constituting the sedimentable fraction. This is 
demonstrated by the fact that the sedimentable 
fractions isolated from homogenates of respiratory 
mutants cannot be distinguished by their gross 
analytical characteristics from the oo 
fractions of normal yeast (ref. 4 and de Robichon- 
Srulmajeter, H., unpublished eben It 
remains possible, however, that (a) corresponds to a 
small fraction of (oc). 


(8) In binos Band the possible relationship 
between the cytop io unite (a) postulated on 
genetic grounds and the visible cytoplasmio unita (d), 
1b must first be emphasized that the latter constitute 
a heterogeneous group i mitochondria, 
refractive granules and ly other elementa. The 
term ‘mitochondria’ be reserved here for cyto- 
plasmic structures characterized by their reactions 
to flxatives and their stamability by the Altmann 
and janus green B procedures. It appears to us 
reasonable to accept the view that these bodies carry 
oytoshrome o oxidase, and that the localization in the 
cell of janus green B directly indicates the localization 
of this enzyme, the presence of which is a prerequisite 
of the staining reaction. The presence of cytochrome 
c oxidase is similarly required for the oxidation of the 
Nadi reagent. However, contrary to what is often 
assumed, the localization of mdophenol blue does 
not necessarily reveal the site of its formation, for 
indophenol blue produced by in vitro oxidation of the 
reagent stains some granules in the cytoplasm of 
respiratory mutants devoid of cytochrome oxidase‘. 

Since mitochondria are the carners of cytochrome o 
oxidase, and since the respiratory mutants lack this 
enzyme, it was suggested that the genetic factor (a) 
might be identical with mitochondria and that the 
mutation consists m. the loss or mactivation of the 
mitochondria with respect to their function in 


synthesizmg oxidase. The following 
communication by Y. deed convincingly 
shows that the respiratory mutants do contain mito- 


chondria. If it 4s assumed that the mitochondrial 
population is homogeneous, we are therefore left 
with the following two possibilities: (i) the genetic 
factor (a) is not identical with the mitochondria ; 
(ii) the genetic factor corresponds to the mito- 
chondria and the latter are not lost but funotionally 
inactivated in the mutant, 

However, if the mitochondrial population is 
assumed to be heterogeneous, a third possibility 


NATURE 


VoL. 176 


December 24, 1955 


remains open: (ii) the genetic factor co 

a small fraction (carrying cytochrome oxidase) of the 
mitochondrial population, which may be lost in the 
mutant. 

It can thus be seen that the identification of the 
genetio factor with the visible cell elements confronts 
us with essentially the same questions as ite identi- 
fleation with the components of the sedimentable 
fraction (oc). 
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Mitochondria and Refractive Granules In the 
Yeast Cell 


THA present communication is @ summary of & 
re-investigation, by means of cytological techniques, 
of the controversial problem of yeast mitochondria, 
sir Sts by the hypothesis! that these bodies might 

identical with the cytoplasmic hereditary factor 
required for the synthesis of respiratory enzymes in 
yeast. The preceding communication states this 
problem in the light of the evidence provided by 
genetic and biochemical data. 

By the routine cytological techniques applied to 
fixed material (Altmann’s method, Heidenhain’s 

hwmatoxylin), we have revealed the in yeasb 
cells of cytoplasmic bodies iting features 
characteristic of mitochondria’. We have found 
also that the on of these bodies is subject 
to considerable variations depending on the physio- 
logical state of the yeast (growth phase, culture 
medium, eto.). Lastly, some technical improvements 

(vigorous aeration during the staining and rigorous 

control of the concentration of the stam) have psr- 

mitted us to demonstrate cytoplasmic ‘bodies vitally 

stainable by janus green B. f 

The ion of cytoplasmic structures wn 
eby mulsa maio] after fixation wp e 
incides with that revealed by janus green B in livi 
cells in the same physiological state (Fig. RR ie 
fore, in accardance with the usual 
definition we shall call these bodie ooa 

It has been known fore bee ee eei eu 
as well as phase-contrast, ee, ae the 
observation in unstained yeast cells of highly refrao- 
pan aarp There is nowadays a tendency to 

refractive granules as mitochondria’. 
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1. Pietures of normal oes (strain ‘Yeasts Foam") 
ob by vital Aum greda B. (1); rp Me 
Altmann's technique (2). 


application 
a and b, cells grown tn (wo different modia; M, mitochondria ; 
R, refractive granules 


This tendency is essentially based on the interpre- 
tation of i obtained with redox indicators such 
as indophenol blue and tetrarolium. 

However, for tbe following reasons, the refractive 
granules seem to constitute quite different entities 
from the mitochondria ag defined above. (a) These 
granules are usually not stained by janus green B so 
long as this reagent is used as a vital stain; (6) they 
differ from mitochondria in their shape, size, number 


and optical properties ; (c) double differential staining 
clearly reveals two different iculate systems 
present in the o lagm ; for thi yeast is 


stamed vitally in dilute alcoholic solutions of sudan 
III or in dilute solutions of tetrazolium and 
then superstained vitally with Janus green B. In 
either case, janus green B reveela blue-coloured 
cytoplasmic bodies, while the refractive granules are 
stained orange by sudan [II or orange to pink by 
the tetrazolium formazan. 

The fact that tetrazolium stains structures diffar- 
ently from those coloured by janus green B is of 
considerable importance. The tetrasolimm compounds 
are frequently considered to be as ifo 'mito- 
chondrial stains’ as janus green B*. This rotation 
is based more or less implicitly on the following 
argument: dehydrogenases responsible for the 
reduction of tetrazolium are bound to particlea, and 
it is assumed that the coloured product of the reduc- 
tion (formazan) is insoluble in water; it is therefore 
ee ee 
reveals ocalization of particles bearing the 
dehydrogenases. However, Slonimski has found 
(unpublished observations) that the formazan of 
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triphenyltetrazolium is goluble in water at very low 
oonoentrations (up to l p.p.m.) and that the freahly 
formed formazan is not immediately precipitated. 
It is clear, therefore, that the diffusion of the produat 
of enzymatic reduction may take place in cell, 
and that the localization of the stain may be quite 
different from the site of its formation. It should be 
added that both tetrazolium formazan and indo- 
1 blue are soluble in fate, and in many bio- 
ogical materials they stein structures of lipidie 


of janus green B, a fact which 
ias guided that this staining is due 
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ENZYMATIC COAGULATION OF SEMEN 


By .G. GOTTERER, D. GINSBERG, T. SCHULMAN, JULIA BANKS and 
Da. H. G. WILLIAMS-ASHMAN* 


Ben May Laboratory for Cancer Research, University of Chicago, Chicago 37 


Se i dcc ao ipia qid 
ejaculation. In the rat and the guinea pig, the 
vaginal plug which forms after copulation 1$ com- 
posed of coagulated semen? Oamus and Gley's were 
the first to recognize that the secretions of the ° 
seminal vesicle were by an enzyme, 
designated vesiculase, present in thé prostatic secre- 
tion of rodents. The classical studies of Walker™‘ 
established that this coagulating enzyme is manu- 
E anterior prostate or so-called 
coagulating g In man, the coagulated semen 
afterwards liquefles. Huggins and his collaboratars5* 
* Boholar in Cancer Research of the American Cancer Boolety. 


have shown quite clearly that the liquefaction of 
human semen is a proteolytic phenomenon, and that 
human and other semens contain a number of proteo- 
lytic enzymes, a finding which has been confirmed 
‘and amplified in the laboratory of Lundquist’. How- 
ever, the nature of the reactions responsible for the 
coagulation of the semen of any species remains 
unknown. ° 

A stable ion of proteins of the seminal 
vesicle coagulable by vesiculase may be obtained as 
follows. Fresh secretion of the seminal vesicle of the 
rat or guinea pig is extracted with 0-16 M sodium 
chloride at 2°, insoluble material is removed by 
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° 
centrifugation, and the salme-eoluble proteins are. 
Krennad by the addition of cold acetone to & 
concentration of 66 per cent. The precipitate 
is washed with acetone and dried in vacuo. The dry 
powder is stable for at least one month when ıt is 
stored in a desiccator at 2°. The coagulable protein(s) 
is extracted from the acetone powder with 0-15 AM 
sodium chloride at 25°, a small insoluble residue bemg 
discarded. Such saline extracts can be separated into 
three major protem components by electrophoresis 
in 0-1 M barbiturate buffer of pH 8-6, or by 
chromatography on ion exchange resina, 
he! ooeedlationvet these teins of the seminal 
vesicle by vesiculase can ‘determined turbidi- 
metrically at 660 mp. In solutions buffered at 
pH 7-4, the action of vesiculase is dependent n 
the concentration of seminal vesicle proteins added, 
and especially upon the ionic strength of the reaction 
mixture. If the final concentratian of seminal vesicle 
proteins is 15 mgm. per ml. or greater, ahd if the 
ionic strength is m the vicinity of 0-09, coagulation 
‘commences soon after the addition of vesiculase. 
Increasing the ionic strength to approximately 0-13 
by the addition of sodium chloride or sodium bromide 
or potassium chloride induces s pronounced lag 
period, which is followed by & rapid rate of formation 
of insoluble protein. Further elevation of the ionic 
strength increases the duration of the lag period, but 
has little influence upon the rate of coagulatian ance 
it begins, as can be seen from Fig. 1. At iomo 
strengths of about 0-09, alteration in the amount 
of veeiculase added affecta both the length of the lag 
period and the rate of coagulation. At ionic strengths 
of 0-15 or higher, the lag period, but not the rate 
of change in turbidity, varies inversely with the 
quantity of enzyme added. This fact is illustrated in 
Fig. 2, which also shows that moreasing the oon- 
centration of seminal vesicle proteins decreases the 
De pened at & given ionic strength. Vesiculase 
rts & broad optimum over the pH range of 
6-0-8-0. At pH 7-4, coagulation takes place equally 
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Time (mtn.) 
2. Inflmenoe of the concentration of semmal vesicle protein 


of veaiculase upon Bach ouvette contamed 
10 aM of sodium pu 7-4 and 165 «lf sodium 
fn a final volume of 12 ml, Tho final tration of 


well in either tris (hydroxymethyl) aminomethane or 
phosphate buffers provided that the ionic strengths 


are kept 

The insoluble material formed by the action of 
vesiculase seminal vesicle proteins is digested 
by trypsin, but is not soluble in 6-6 M urea at pH 7 


after twenty-four hours at 80°. f 
. The action of either crude or purifled vesiculase in 


A Fas Pues a buffer at pH. 7-4 
is by 2 mM concentrations of Oat+, Mgt+ 
and Mn+, Ib is abolished, however, by low oon- 
centrations of ethylenediamine tetra-acetio acid 
(versene), o-phenanthrolinéand a-«'-dipyridyl. Fifty 
cent inhibition by versene is obtained with a 
final concentration of 2 x 10-* M. Table 1 shows 
that the inhibitory effeot*of vereene can be entirely 
reversed by equimolar or greater oonoentrations of 
Mnt, and by an excess of Catt. A thirty-fold 
molar excess of Mgtt is i to reverse the 
versene inhibition. Vesiculase action is d 
by low concentrations of Hgt* and Fett, and 
by iodoacetamide. The inhibition by Hg** is re- 
versed by cysteine, which does not iteelf affect 
vesiculase. Heating to 70* for ten minutes destroys 
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Table 1 
Versene tty MnCl, In 
(mA) ( (maf) optical ty 
Experiment 1 (Rat) 
0 0 0 0 258 
| 0 22 0 0 0-080 
1 0 oT? 0 0 240 ! 
0 0 0-77 0-273 
.0:15 0:77 0 0:310 
0 23 0 0 77 0-288 
™ Hxpertmeni 2 (Guinea Pig) 
0 0 0 0-760 
02i 0 0 0 085 
0 0 ez 0-765 
0 . 0 0-42 0-755 
0 0 148 0-006 
0-21 0 0 21 0 765 
0121 0 0-41 0-750 
0-41 0 142 0-780 
0 041 0 0-750 
0 0-42 0 0°T70 
0 1-42 0 0-760 
0:21 021 0 0-103 
l 0 21 0-42 0 0 set 
031 148 . 0 0 620 





l 
respirer Eo ont Eee eed of light path 0-8 cm. AN 


The vesiculase present in saline extracta of guinea 
pig coagulating d is precipitated by the addition 
of ammonium sulphate at 0* 30 and 50 per 
cent saturation. If this fraction is dissolved in and 
dialysed against 0-15 M sodium chloride, it may be 
purified further by the addition of acetone at 0° to 
a final concentration of 30 per cent. This procedure 
affords a purification of approximately thirty fold 
over the activity of crude extracta. Coagulation can 
be induced with as little as 10 pgm. per ml. of this 
purified protein. These treatments also separate 
vediculase activity from that of an extremely active 
enzyme, present in crude coagulating gland extracts, 
which hydrolyses tosylarginine methyl ester. The 
latter enzyme, which appears to be similar to the 
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human semmal enzyme hydrolysing benzoylarginine 
ethyl ester described by Lundquist’, is precipituted 
from crude extracts by ammonium sulphate at 0° 
between 50 and 80 per cent saturation. This fraction 
will hydrolyse about 1,500 micromoles of tosyl- 
arginine methyl ester per mgm. of protem per hour 
at 37° and pH 7-4. A small amount of the toayl- 
arginine methyl eeter-hydrolysing enzyme  oon- 
taminating vesiculase in the 80—50 per cent saturation 
ammonium sulphate fraction is removed by the 
subeequent treatment with &cetono. 

Sherry and Troll* have demonstrated that thrombin 
prepared from a number of species will hydrolyse 
tomylarginine methyl ester rapidly. Moreover, tho 
action of thrombin upon fibrinogen is inhibited by 
tosylarginine methyl ester, apparently by & com- 
petitive mechanism. The fact that veeiculase can be 
separated from the toeylarginine methyl ester-hydro- 
lysing enzyme in the coagulating gland, and that the 
action of veeioulase is not inhibited by toeylarginine 
methyl eater, suggests that vesiculase and thrombin 
are not identical. The dissimilarity between somen 
and blood coagulation is further borne out by the 
fact that at pH 7-4, bovine thrombin (15-36 units 
per ml.) will not coagulate the proteins of the 
seminal vesicles of rodents, and that guinea pig 
vesiculase does not coagulate either bovine or human 
fibrinogen (1 per cent) m the absence or presence of 
Catt. 

It is a pleasure to acknowledge the advice and 
assistance of Dr. Dorothy Price in these investiga- 
tions. This work was supported by grants from the 
American Cancer Society recommendation of 
the National Research Council Committee on Growth. 
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FUNCTION OF CAROTENOIDS IN PHOTOSYNTHESIS 


T is a rule without known exceptions that caro- 

tenoids accompany chlorophyll in the photo- 
synthetic apparatus of all phototrophs from bacteria 
to higher plants}. Careful measurements of photo- 
synthetic action spectra have shown that the light 
absorbed by carotenoids can be used for photo- 
synthesis by some, but not by all, the organisms 8o 
far examined’. It seems, therefore, that direct 
participation of carotenoids as agents of energy 
transfer in the chain ef primary photochemical 
events must be regarded %s a well-established but 
by no means universal function of these pigments in 
photosynthetic organisms. 

Some obeervations that ‘we have recently made 
with the photosynthetic bacterium 
epheroides suggest a second, hitherto 
function for carotenoids m photosynthesis, which 
could well explain the universality of their associa- 
tion with the photosynthetic apparatus: namely, 
protection of the cell from photodynamic destruc- 
tion by chlorophyll, ita principal light-absorbing 
pigment, 


Rhodopseudomonas epheroides is  non-sulphur 
urple bacterium (family Athiorhodaoeae). Asshown 
dade doll in Fig. 1, tbe photosynthetic 
metabolism of non-sulphur purple bacteria differs 
from that of green plants. The oxidized moiety 
arimng from the photochemical scission of water, 
which in green-plant photosynthesis is liberated as 
oxygen, serves in these bacteria as an oxidant for 
externally furnished hydrogen donors. Bacterial 
photosynthesis is.thus an anserobic process, which 
occurs in the light in the presence of suitable organic 
hydrogen donors. Many non-sulphur purple bac- 


H40 
7 „hr Via peroxides 
To reducing step * to O, (plants) 
in path of carbon [H}— OH] 
(all phototrophs) e To oxidation of 
external organic 
H-donors (non-8 
: purple bacteria) 
Fig. 1. Primary reections In photosyntheats 
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teria, i 2. epheroides, can also be grown in 
the dark. muc uu T 
energy required for growth by the aerobic oxidation 
of the the organic compounds that serve anaerobioally 
ag Ek donors pier hotosynthetic metebolam. 
from most green plants 
in bow structure ita their photosynthetic apparatus. 
They lack chloroplasts ; instead, the photosynthetic 
pigment system 18 contained in numerous submicro- 
Boopie particles termed chromatophores, each of 
which is some 50 my. in diarheter*. A similar intra- 
cellular organization of the pigment system is found 
in other photosynthetic bacteria‘ and in one plant 
group, the blue-green algae* 
The photosynthetic 


ee of purple bacteria are 
foe ee 


van. Niel’, The colour of the cells varies from brown 
to red, d on the conditions of cultivation. 
We have isola three classes of mutanta which 


differ from the wild in their carotenoid con- 
strtution. Mutanta of phenotype contam 
two new yellow arora those of the brown 
phenotype contain one of these new yellow caro. 
tenoids, together with the wild-type yellow and red 
carotenoids ; and those of the blue-green phen 

contain no coloured carotenoids. Organisms of 

green and brown phenotypes are physiologically 
normal, whereas those of the blue-green phenotype, 
althougt still capable of photosynthesis, display a 
number of striking biochemical and physiological 
aberrations, all of which appear to be ultimately 
referable to the absence of carotenoid pigments. 


Location of the Primary Genetic Block In the 
Blue-Green Mutant 


Fig. 2 shows the spectra of the blue-green mutant 
and the wild type, both grown anaerobically m the 
light. Tp eperun wate zuda&amod m special ourora 
holder with a pane of opal glass between the 
sions and the photocell, which minimizes the 


of light acattering?. Tho ponis at 375 mp. ab 500 top, 
and beyond 800 my indicate ion by bacterio- 
chlorophyll. In the spectrum of wild type, the 


complex system of peaks between 440 and 570 mu 
reflecta the composite absorption by the two caro- 
tenoids. The spectrum of the blue-green mutant 
shows no peaks in this region; and the absence of 
coloured carotenoids was confirmed by column 
chromatography of extracts prepared from the cells. 
The baoteriochlorophyll in such extracts is spectrally 
identical with pure becteriochlorophyll’, and yields 
on acid treatment a typical bacterio- 
phewophytin. When the effluents from columns were 
examined spectrophotometrically, they were found 
to contam large quantities of a colourless substance 
with the characteristic ultra-violet abeorption spec- 
trum of phytoene, & Og polyene that has been 
isolated foin aarsty OF pind errol, From the 
published values for the specific ion of 
P and Of the willi-type carotenoids’, it could 
calculated that the amount of phytoene in cells of 
the blue-green mutant is of the same order of i- 
tude on & weight basis as the amount of coloured 
carotenoids in the wild Most of the phytoene 
is localized in the chromatophores. In conformity 
with earlier obeervations4, we were unable to detect 
phytoene in cells of the wild type. 
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Porter and Linooln!! have postulated that phytoene 
is one of the normal biosynthetic ursors of oaro- 
tenoide. Although the role of Porter—Lincoh 
series (phytoene, eui eet t-carotene, ete.) in 
normal carotenogenesis has been questioned!*, the 
probability that these compounds do have a bioayn- 
thetic function has been increased by recent findings 
with mutants of CAMorella'*, in which genetic blockage 
of normal carotenogenesis leads to an intracellular 
accumulation of one or more members of the Porter- 
Lincoln series. It therefore seems reasonable to 


formulate the biochemical lesion in blue- 
green mutants of R. spheroides as follows : 
(n stepa) . 
REET — phytoene 2 coloured carotenoids 
Reversion of b mutants, which is common 
in some strains, & phenotype indistinguishable 


Influence of Cartenolds on the Spectrum of 
Bactertochlorophyll in vivo 


The absence of in the carotenoid region is 
not the only difference between the absorption 
spectrum of the blue-green mutant and that of the 
wild type. Despite the fact that the mutant contains 
normal bacteriochlorophyll, the infra-red 
of its cells shows very marked changes. The peaks 
at 805, 855 and about 880 my characteristic of the 
wild (and also of the green and brown mutants) 
have given place in the blue-green mutant to a 
perfectly symmetrical main at 875 with low 
shoulders at 760—780 and 25 mu (Fig. 2). As 
a result of these I the general shape of the 
chlorophyll absorption spectrum in the cells of the 
blue-green mutant has come to resemble that of pure 
beoteriochlorophyll in dtganic solyenta (Fig. 8), 
although the absolute positions of the mam peaks 
still differ widely. 

R a an chown. Mj moe P orple este a 
E. epheroides are shown by most 
although the number, poeition and 


, and it is generally concluded 
reflect the presence in the cell of several different 
chlorophyll-protein conjugates. However, the simpli- 
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fication of the infra-red spectrum that aooompanies 
the disappearance of carotenoid pigments im the 
blue-green mutanta points to a different interpretation. 
We suggest that normal multi-peaked n 
are caused by a close and regular spacing of chloro- 
phyll and carotenoid molecules in the photosynthetic 
unit, which ia lost in the blue-green mutant when. 
normal carotenoids are laced by phytoene, a 
much more highly sa compound lacking the 
molecular rigidity characteristic of the coloured 
carotenoids. 


Porphyrin Excretion 


Media in which the blue-green mutant has been 
grown under io conditions contam green, 
water-soluble pigments with a composite spectrum 
characteristic of parphyrins. The wi type can also 
excrete porphyrins during photoaynthetic growth, 
but they are of a different nature (princi 
porphyrin III, according to Laesoelleg!*). 
partition and chromatograp 
the porphyrins excreted by the blue-green mutant 
into two major and two minor com ts. One of 
the minor com is bacteriophseophorbid. The 
other three are phorbids of the a series, 
spectrally very „similar to one another and to 
phseophorbid a. 

Porphyrin excretion by the blue-green mutant 
chemically fram porphyrin excretion by the wild type. 
In wild-type cultures, porphyrins are liberated into 
the medium only at the end of exponential growth, 


Table 1 











95 per alr— b per ceni carbon dioxide, 
+ Hxpresmed as the reciprocal of the generation tims m hours. 
į Measurements made on oals under steady-state conditons of 


t and expressed of chlorophyll 100 mL 
rre with optical damaity cf 1-000 at 680 ma i 
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as the population is entering the stationary phase ; 
in cultures of the blue-green mutant liberation of 
porphyrin parallels exponential growth, and dimin- 
ishes with the onset of the stationary phase. The 
excretion of chlorophyll derivatives by the blue-green 
mutant is correlated with a subnormal chlorophyll 
content of the cells (Table 1). 

These facts can be interpreted as follows. In the 
blue-green mutant, the geometry of the chromato- 
phore is drastically changed by the absence of 
carotenoids, as evidenced by the changes of the 
infra-red spectrum. Furthermore, the sub-normal 
chlorophyll content of the cells indicates that leas 
chlorophyll can be accommodated m the chromato- 
phore than is possible for the wild type. However, 
since the primary genetic block in the blue-green 
mutant lies in synthesis of carotenoid, the syntheas 
of chlorophyll by the cell presumably at 
the normal rate, and as & consequence unmoor- 
porated surplus must be disposed of in some fashion, 
the means adopted being excretion of chlorophyll 
derivatives into the medium. The phorbids which 
are excreted may be either intermediates in the 
normal biosynthesis of chlorophyll, or products of ita 
intracellular enzymatic ion. In any event, 
it is worthy of note that a photosynthetic bacterium 
can produce several derivatives of chlorophyll a, 
since the synthesis of this clase of substances has 
been considered up to now the exclusrve prerogative 
of plante! and organic chemists!". 


Physiology of Growth of Bacterla 


The relative growth-rates and hyll contents 
of the blue-green mutant and of the wild type under 
gee et ae cine at cod tice eae cower E 
Table 1. Under anaerobic conditions at any given 
light intensity, the mutant contains lees chlorophyll 
and grows more slowly than the wild type; the 
divergences are perticularly marked at low light 
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Fig. 5. 





intensities. Under aerobic conditions in the dark, 
the growth-rates are identical. 

In studies on the kinetics of pigment synthesis by 
the wild and the green mutant, we have found 
that, even in the presence of light, air almost totally 
mhibits both chlorophyll and carotenoid synthesis by 
growing cultures, but does not destroy the preformed 
intracellular pigments. "When air is introduced into 
an illuminated culture previously growing under 
anaerobic conditions, the growth-rate is either 
unaffected or slightly increased ; presumably photo- 
synthesis continues for a oertain period bub is 
increasingly replaced by ial isla as the pigment 
aystom of the sells is dlu by growth. A typical 
experiment with the wild type showing the effects of 
air is shown in Fig. 4. When & similar experiment 
was conducted with the blue-green mutant, the 
results were dramatically different (Fig. &4) : shortly 
after the introduotion of air, growth d abrupily, 
and the preformed chlorophyll in the cells began. to’ 
disappear. The arrest of growth mdioeted massive 
kuling, as shown by viable counte. Death oan be 
prevented by shielding the culture from light just 
before the mtroduction of air ; under these conditions, 
growth continues, and the preformed chlorophyll in 
the cells is not destroyed (Fig. 5B). Smoe neither 
light nor air alone will kill the mutant, it 18 evident 
that death resulta from photodynamic action’. 

Two poesible photoeensitixing agente are present : 
the bacteriochlorophyll m the cells, and the excreted 
chlorophyll dorivatives. Since the principal abeorb: 
ing region of bacteriochlorophyll $n vivo lies between 
820 and 920 mp, whereas none of the excreted, 
compounds absorbs light at wave-lengths longer than 
800 my, a exmple experiment to decide between these 
possibilities suggested iteelf. The mutant was grown 
photosynthetically with mfra-red light tranamitted 
by a filter (Eastman 870) completely opaque to all 
wave-lengths shorter tham 800 mp, and the effect of 
introducing air was determined. Under theee. oon- 
ditions, air caused cessation of growth and destruc- 
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tion of chlorophyll in a fashion comparable to its 
effect on a control culture growing in white light. 
This experiment shows that the photosensitization 
of the blue-green mutant is attributable manly, if 
not exclusively, to the intracellular bacteriochloro- 
phyli. Since carotencid-containing strains of the 
same organism do not show such a photosensitization, 
the conclusion that they are protected by their 
carotencids seems inescapable. 

If protection from photovensitization is a general 
carotenoid function, it follows that the carotencidless 
condition ghould be compatible with photosynthetic 
growth only in bacteria, since are the only 
phototrophs that can be grown in light in the 
complete absence of oxygen. A green plant without 
carotenoids, even if initially placed in anaerobiosis, 
would presumably produce upon illumination the 
oxygen neceasary for photodynamic death, and hence 
such & mutation in & plant should prove lethal under 
all conditions in the light. Olaes!* has recently 
described oarotenoidlees mutants of the green alga 
Ohlorella that accumulate one or more members of 
the Porter-Lineoln series. These mutants can be 
grown only in the dark &nd are killed by expoeure to 
light, & finding in agreement with the role for caro- 
tenoids that we postulate. Since it is well estab- 
lished that carotenoides can absorb li used in 
photosynthesis, protection from photodynamio death 
is evidently not their sole function in photosynthetic 
organisms ; but we suggest that it may be the 
primary and most important one. On this view, 
the use of carotenoids as ancillary photosynthetic 
pigments by some organisms might be regarded as a 
later evolutionary adaptation. 

This work was supported grants from the 
National Science Foundation, from the American 
Cancer Society, upon recommendation of the National 
Research Council Committee on Growth. 
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Iw the communication, some obeerva- 
tions are described on the photosynthetic bacterium 


Rhodopseudomonas and some of its mutants, 
which indicate quite clearly that the presence of 
visibly coloured carotenoid within the cell prevents 
the killing of the cell when exposed simultaneously 
to oxygen and light, and that this killing is produced 
by light abeorbed by the bacteriochlorophyll in the 
absence of coloured carotenoid. It may be associated 
with a similar phenomenon described for carotenoid- 
deficient mutants of Ohlorella!. For the latter, 
however, the requirement of the presence of oxygen 
for the photokillng of the cell has not yet been 
demonstrated, although it seems likely that it will 
be so. 

The suggestion is made by Prof. Stanier and his 
colleagues that this ‘protective action’ of the caro- 
tenoid may represent a significant primary m e 
biological function of the carotenoid w. 
survival value and therefore, by implication, was and 
is & variable upon which evolutionary selection was 
based. When an attempt is made to formulate the 
molecular besis for this phenomenon (protection 
against photo-oxidative destruction), a somewhat 
different point of view regarding the reasons for ite 
existence itself. 

If one interprets the phenomenon in terms of an 
ability or function of the carotenoid to remove the 
25-40 keal. of excitation energy from the chlorophyll 
in some useful way prior to ite use in the activation 
of some oxidation reaction by molecular oxygen, the 
protective action arises as an incidental reeult. 
Photoeensitired oxidations by molecular oxygen and 
dyestuffs of the type of chlorophyll and of chloro yu 
iteelf, in fact, are very well known. The 
sensitized oxidation of thiourea by ohlorophyll has 
indeed been used in actinometry, and the more 
general photosensitized oxidation of a large variety 
of unsaturated compounds by molecular oxygen has 
been studied in some detail 

The mechanism for this sensitized oxidation as 
formulated by Schenck’ has been used by others? for 
accounting for a variety of photo-oxidations sensitized 
y porphyrins; it involves the transition of the first 
exci singlet state of the porphyrin into & long- 
lived (longer than 10-* sec.) triplet state of the par- 
phyrin*. This triplet state ig then presumed vo 
combine with the paramagnetic oxygen molecule to 
form & reactive peroxide’. The reactive peroxide 
can transfer its oxygen to a suitable reductant, leaving 
the sensitizer to return to its origmal ground-state. 
Buch reductante have been substances such as asceri- 
dol, eto.!, and other oxidizable materials such as the 
thioctio acid disulphide™. 

There is evidence that precisely such a process of 
absorption and transition to & long-lived (longer than 
10-* sec.) state by chlorophyll takes place in the 
plastids of photosynthetic organisms*. If the caro- 
tenoid were to play a pdry in the transport or trang- 
formation of the energy from this state, so that in the 
abeence of carotenoids this state would have a 
probability of active perpxide formation m the 
presence of molecular oxygen, the phenomena above . 
described would be expected to follow. Indeed, * 
evidenoe for tho likelihood of such & function for the 
carotenoid is also found in another observation de- 
sombed by Prof. Btenier and his colleagues. This is 
the great reduction, amounting to almost the dis- 
appearance, of the absorption bands at 8000 and 
8550 A. from the mutant lacking coloured carotenoid, 
without any concomitant change in the porphyrin 
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composition of the oell to which this might be 
attmbuted. As by them, the disappearance 
of these absorption appears to be due to some 
in the geometry of the plastids. More 
ifloally, we would suggest that this absorption 
band is associated with the existence of a pi-complex 
between the carotenoid and the chlorophyll, models 
for which are to be found m the several systems 
which have been described by Scheibe* over the past 
twenty years. Such an interaction would indicate a 
close coupling between the electronic systems of the 
two molecules and provide a very effective pathway 
for energy transport or transformation. t such 
a transfer may take place in the reverse direction had 
been demonstrated by the observation of chlorophyll 
fluorescence induced by carotenoid light abeorp- 
tion’. 

Mibi. Masi rd qd Mie function of 
the carotenoid would be in one of the following stepe : 
(1) in the conversion of the long-lived electronic 
chlorophyll excitation into reducing and oxidizing 
agents (electrons and holes; it ig not unlikely that 
the extra absorption bands mentioned in the ious 
paragraph are charge-transfer spectra related to this 
process)5,; (2) in the succeeding separation of these 
agents by & process of conduction in the conjugate 
chain; or (8) as & coenzyme in the canversion of the 
oxidant initially formed (to oxygan in the green plant 
or to oxidize the hydrogen donor in the photosynthetic 
bacteria) In performmg any of these ically 
useful functions it would, of course, inhibit the 
photoeensitized oxidation of such essential sensitive 
cell constituents as disulphides and merceptans. An 
apparently alternative mechanism for the ‘protection’ 
would be for the carotenoid to act as ‘most-favoured’ 
oxygen acceptor from tho reactive peroxide. This 
would a reductive process for the regeneration 
of carotenoid, and it might even be a process yieldi 
energy, in which case it would correspond to the 
possibility mentioned above. 

Bince all these functions would be considered 
essential steps in the ability of a cell to use light 
energy for growth, it is necessary to recognize the 
requirement for something able to perform these 
functions, although perhaps lees efficiently, in the 
case of the anaerobic photosynthetic growth of the 
blue-green mutant. This may be the leas conjugated 
phytoene, or some other as yet unrecognized cell 
constituent. 
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LETTERS TO THE EDITORS 


The Hd4iors do not hold themselves responsible 
for opinions expressed by their correspondents. 
No notios ts taken of anonymous communications. 


Radiation Sensitivity of Ovarian Tissue at 
-TT C. 


GonaDat tissue of rata, soaked in vitro in media 
containing glycerol, oan be subjected to very low 
temperatures without losing its capecity to form an 
endocrinologically active graft’, This observation 
has made le the extension to normal tissues of 
work on the temperature relations of radiation effecta 
which has hitherto been restricted to small ranges of 


because of the wealth of information about ita 
behaviour én viro and on grafting, and because, in 
addition to the endocrine cella, the ova offer a highly 
sensitive indicator of irradiation effects. So far aa I 
&m aware, no i on X-irradiation in vitro 
have been carried out with ovarian tissue even at 
used with grafts’. In vivo, however, exposure 
of the rat ovary to 500-3,000 r. causes destruction 
of the ova‘. Direct destruction of the endocrine tissue 
of the ovary must be distingui from the curtail- 
ment of its functional life which may follow destruc- 
tion of the ova'. 

There are three main indices of the endoorine 
effectiveness of ovarian grafts in ovariectomized 
females: the proportion of animals in which the 

‘take’, the latent interval before they become 
functional and the survival-time of the graft as a 
functional organ. In rata, the restoration and main- 

er ane an qi 
reoipiente, readily transp tation 
normal ovarian tissue, is a convenient indication of 
functional activity of the graft. In this cammunice- 
tion, ‘activity’ refers only to endocrine activity thus 
determined, there bemg no question of fertility with 
subcutaneous grafte. 

In most of the experiments to be considered here, 
oe a ip esie ER ME, 
cut into eight , In 15 per oent . 
saline or glyoerol-serum for one hour, and sealed in 
glass ampoules. The ampoules were then immersed in 
alcohol at room temperature (controls), or frozen in 
the slow cooler previously deecribed* and immersed in 
alcohol maintained at — 79° O. by solid carbon dioxide 
in a vacuum jar. Tho jars were dispatched imme- 
diately to the Experimental Radiopathology Research 
Unit at Hammersmith, where the ampoules, still im- 
mersed in alcohol, were irradiated under conditions 


transporting theematerial acroas London for irradia- 
tion placed a severe restriction on the design of the 
experiments. At first, control] material was put 
simultaneously through the same procedure, without 
irradiation ; but with four types of treatment going 
on simultaneously the nfrmber of animals in each 
category was so reduced that in later rimenta 
the non-irradiated control grafts were on the 
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pravima day. Also, attempts to relieve the logistic 
bubus Ferg Schaap fie geestey Seeing 
a were complicated by the i 
das dius toner. d 

Irradiation was from a Philips 'Metallix!' X-ray, 
tube run at 190 kV. and 6 . Giving a dose-rate 
to the tissue of 68 r. per min. levels of dosage 
were used at room temperature on material m 
glyoerol-saline : 1,000 r., 3,800 r. and 6,600 r. Tissue 
which had received 1,000 r. established itself as a 
graft and, over a short period of observation, 
functioned normally and, at least for a time, contamed 
normal ova. At the other extreme, no functional 
grafts were obtained from material ftradiated with 
6,600 r. The intermediate dose did not prevent 
entirely the establishment of endocrinologically 
functional grafts; but it greatly decreased their 
effectiveness and no ova were found in such grafts. 
Attention was therefore concentrated on irradiation 
with 3,300 r., and varioug sighting experiments at 
room temperature and at — 79° O. showed that the 
effect was influenced by the nature of the medium 
and by the amount of damage attributable to freexing 
alone. A four-point experiment based on the resulte 
of the preliminary work, in which 15 cent glycerol- 
serum was used because of the ed protection it 
gives to ovarian tissue against freezing damage’, 
yielded the results summarized in Table 1. 


Table 1. Hrruct oF TEMPERATURE ON IRRADIATION DAWAGB TO Bur 
OYARIAN TAUN 5 
Two replica tions of a 4-point experiment, 40 rats In all 





ing conclusions may be drawn. 

ing of ovarian tiesus which had been 
soaked in gtyoerol-serum but neither frozen nor 
irradiated produced effects similar to those previously 


(b) i alone increased the latent interval, 
but did not affect the proportion of ‘takes’ or, within 
the period of observation, the functional survival- 
time of the i 

(c) Irradiation with 8,800 r. at room 
Ae A h anker ob akes, ered ee 
latent interval by nearly three times and shortened 
the fanctional life of the graft. 

(d) Irradiation at — 0? CO. was lees i 
because both the proportion of ‘takes’ and the 
survival-time of the grafü were much increased as 
compared with irradiation at room temperature, in 
spite of same additional damage due to froezing. 

Histological examination of the material discussed 
in the table showed that there was little difference 
between the two of non-irradiated grafts ; both 
frozen and fresh tissue gave rige to aotive-looking 

with abundaat ova, follicles and corpora lutea, 
the tissue had been irradiated at room tem- 
perature, only degenerate bits could be recovered at 
autopsy and these consisted histologically of small 
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nesta of old luteal cells. The grafts obtained from 
tissue irradiated at — 79° O. also consisted mainly 
of luteal tissue, but much of this was in the form of 
old but still well-organized lutea. Ova were 
not seen, and there is no suggestion that under the 
conditions of this experiment low temperature gave 
any significant protection to the eggs against the 
excessive dose of X-rays employed. 

The results must be regarded as preliminary, and 
evidently a host of variables remain to be invest 
in connexion with even this one type of tiasue. Never- 
theless, the experimenta justify the conclusion thst 
under oertain*oonditions a temperature of — 79° C. 
appears to afford some protection to rat ovarian 
tissue irradiation effecta. 

I am mubh indebted to Dr. G. Popják, who 
arranged for the irradiations at the Experimental 
Radiopathology Research Unit, and my especial 
thanks are due to Dr. M..Ebert, who carried out the 
irradiations and whose study of dosimetry under 
unusual conditions was vital to the work recorded. 
The operative procedures were carried out by Miss 
M. Moylan. 
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Identification of N'-Methylguanlne 
(2-Methylamino-6-hydroxypurine) as a 
Normal Constituent of Human Urine 


A ENOENWTLY ihitisted re-investigation! of the free 
purine bases (other than methylxanthines of dietary 
origin or uric acid) normally occurring in human 
urine showed that in addition to xanthine, hypo- 
xanthine, adenine and 7-methylguanine, isolated in 
older work*, guanine, 1-meth , and & number 
of as yeb unidentified substances of purine-liko 


properties 

tion of ET 
‘Dowex 50’ ion as ammonia, pre- 
E gis cs b RES 
two-dimensional paper ghromatography of this con- 
centrate, elution and ultre-violet urb EE 
Improved ultra-violet illumination has revealed the 
presence of an additional substance the ultra-violet 
spectrum of which strongly suggests a substituted 


mobilities on paper chroma 
(Table 1) and ite spectra at five pH values . 1) 
were found to be in excellent agreement with 

of a synthetic specimen of N'-methyiguanine‘. 
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Table 1. 
GUANINE, AND OF THE 














Analogous to the case of N'-methyladenino and of 
8-methylaminopurine' was a small shift to longer 
wave-length of roce ise yacearinage N*-methyl- 

relative to those To confirm 
Ene oodd OF penifasen gh a ED 
N'-methylguanine, both were treated with nitrous 
acid. (Toa idù of 0:25 mgm. of substance 
in 0-25 mL of 2 M acetic acid at«00?, 0-05 ml. of | M 
sodium nitrite was added over a 10-min. interval.) 
The paper mobilities and ultra-violet absorption of 
the product from either specimen again ooincided 
within error (Table 1). The structure 
of the product is at present unknown. The substance 
produced by action of nitrous acid on N'-methyl- 
adenine has been tentatively formulated as an 
N‘-nitroso derivative’. 

The urine of all the normal human subjecta exam- 
ined contained the new compound. The average 
daily excretion was 0-5 mgm. The urinary 
excretion of N?-methylguanine, and of the purines 
earlier deecribed!, was not significantly changed after 
three days on a diet restricted to glucose and water, 


Relative optical density 





acid - 
(d) ab pH 9-0, - ; 
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of neomycin and succinylsulphathiazole in- 
dicates that they are products of endogenous meta- 
bolism in man, and not dietary or bacterial in origin. 

This identification of N*-meth as a 
urinary constituent seems to be the first time it has 
been recorded in a natural product. Of interest in 
this connexion is the recent demonstration of N'- 
methyladenine' and of N*-dimethyladenine’ in bact- 
erial and fungal sources. Wath Ho caries identifica- 
tion of 7-meth 
identification of 


A posible fourth such derivative is tho substance 
oe ‘spot K^, which is still under investigation. 

of the spectra of this substance to 
diae of 8-hydroxyguanine at a number of pH values 
and other evidence suggest that it may be a methyl- 
ated 8-hydroxyguanine. The possibility that methyl- 
ated guanine derivatives may play some significant 
d A M RI LM E 

indicated. 

We wish to thank Dr. Gertrude B. Elion, of the 
Wellcome Research Laboratories, for making avail- 
able a specimen of synthetic N*-methylguanine. The 
investigation was supported in part by a grant-in-aid 
from the National Institute of Arthritis and Metabolic 
Diseases, National Institutes of Health. 


Normal Blood Picture of the Guinea Pig 


Ix the course of general research into the effect 
of various drugs on the hmmopoietio system of the 


These records of the normal were 
to provide a base-line for combi investigations on, 
the retioulo-andothelial system and the blood in rela- 
tion to the defence mechanism of the body. 

The resulta we have obtained are from 58 intact 
male guinea pigs which varied in weight from 800 to 
570 gm. Zn. Té "blood sia. rerngved trots A marginii 
vein of the ear and also from th’ heart. 

. The average total count was found 
to be 5 million per c.mm. with a variation up to 
0-4 million cells. Other workers! record a range of 
3-7-7-7 million, but the maj are in agreemens 
with a total of ef abaut Soon: comparisan with 


NATURE 


December 24, 1955 


human blood, there is a slight degree of poikilo- 
cytogis, anisocytosis and polychromasia. 
Hamoglobin. The hmamoglobin-level was determined 
by the Sahli method and averaged 81 per cent. Others’ 
give values of 75-110 per cent. 
' Platelets. The average number in the present serios 
of animals was 71,000 per o.mm., but varied from 
54,000 to 100,000. 
. The sverage total count was found to be 

9,100 per comm, This varied between 5,000 and 15,000; 
but moet of the animals showed a count of between 
eight and ten thousand. 


VoL t76 


verage Bango 

(per oeni) (per cent) 
HERO n & 7 u 
granulocytes 32 16—4 


ey eee eee 
‘lymphocytosis’. The are the 
counterpart of the neutrophils of 
Compared with the true eosinophils, they show finer 
grenules in their cytoplasm, do not exhibit certain 
speoifló staining (Zollikofer's)! and show multiple 
segmentation of the nucleus, which usually has from 
four to seven lobes. 

The Foa—Kurloff oells* in this series of male animals 
never exceeded 1 per cent of the leucocyte count 
and were only observed in some of the films examined. 

There was no evidence that albino guinea pigs 
poesees more ciroulating leucocytes than the coloured 
varioties. 

The heart blood oompared with ‘that taken. from: 
the ear showed a slightly pen rici rie de of 
lymphocytes (72 per cent) and a reduction in 

doeosinophils (25 per cent), although the total 
Eure count showed no change. 

The blood films were stained with Giemsa’s stam 
and the platelet count estimated by comparison with 
the number of erythrocytes. 

D. L. J. Brusay 
T. Nioon 


Department of Anatomy, 


College, 
WOS. 
July 19. 
1 Bullard, H., and Seman, G., Le Seang, 1, 41 (1964). 
* Bobepank, IL, S. für Haw- wd Gesahlects Krankh., 18, 9 (1954). 
8 Oarpontier, P., Nature, 178, 1128 (1066). 
* Ledingham, J. 0. G., J. Path. and Dea., 50, 3 (1940). 


Cortex and Medulla. of Bird-Feathers 


shows an affinity for ‘nitro’ dyes, while the medulla 
retains any acid stain', this being clearly seen in 
Wildman's* oolour Histogenetically, the 
affinity of the fibre l for acid dyes may be 
connected with its re-absorption or adsorption of the 
earlier ted droplets of the intensely acidophilic 
trichohy 1, and it may also bear out the abemioal 
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before & keratinization within the follicle, the 
cortex shows a 'pre-keratiniration' zone in which ita 
previous, acidophilic state abruptly changes into an 
extremely intense affinity for beaio stam. 

Change from an acido- into an intensely baso- 
Bhilic stato aun be. Gbeacved' during: diftaran tation af 
cortex also in bird feathers; but Auber’s' staining 
procedure reveals that, with full keratinization, the 
cortex shows & greater and: more general tendency to 
retain basio stain than does fibre cortex; this may be _ 
in conjunction with chemical differences between this 
layer in birds and mammals, found by earlier authors. 
As in mammalian fibres, the medulla of feathers 
shows an intensely acidophilic state, which persists 
after full keratmization ; however, no dropleta com- 
parable to trichohyalin appear in the medulla at any 
stage. 


Earlier work shows that differentiation and keratin- 
ization of the feather takes in waves 
acroas the width of the and the barbs m a 
ie es ee aad Germs, 
particularly of large feathers, may show, in & corre- 
sponding 


croas-section of a barb (Fig. 1). 

Sections through fully developed feathera may be 
stared successively with a bamo and an acid stain 
(for example, basic fuchsin and picro-indigocarmine, 
on toluidine las arid anid fehem After the initially 
applied basic dye has been extracted from the 





oY Bare vigere oa nage reri gr- 


es D obyeme:and were 
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medulla with 70 per oent aloohol, thia layer is stained 
by a short exposure to the acid dye. In conjunction 
with the ob-reverse progress of keratinization, reverse 
portions of the cortex may appear leas intensely 
stained with the basic dye than the reet of the 
cortex, or they may attam a stain resulting from 
both dyes; however, they stand out clearly from 
the intensely acidophilic medulla. Such regional 
differences within the feather cortex may correspond 

to the regional heterogeneity of the 
fibre cortex*‘, to the type of bird, the 
obverse portion of the surface layer’ may stand oub 
from the cortex proper by an extreme intensity of 
the basio stain; or this portion may stain less m- 
tensely or even, when picro-indigocarmine is used 
for staining the medulla, it may stain with the ‘nitro’ 
dye (picric acid). 

By applying such a differential stain, misconcep- 
tions by earlier authors* about the structure of some 
feathers oan be rectified. Thus ib can be shown that 
in barbs of, for example, some kingfishers and some 
tanagera, the light-absorbing melanins (necessary for 
production of Tyndall’s blue) are situated, not in the 
medulla but in & cortical dia which dividee 
the medulle into two strands (Fig. 2). Moreover, 
in some kingfishers the melanins were found to lie 
in an isolated axial strand of cortical tissue, oom- 
pletely surrounded by a tube-shaped medulla (Fig. 3). 
A detailed account of the morphology of such 
atypically textured feathers is now being prepared. 





I am indebted to the Council of the Wool Industries 
Research Association for permission to publish these 
observations, and to Mr. H. M. Appleyard, Miss 
M. E. A. Perkin and Miss D. Davenport for prepering 


L. AUBER 


. 
1 Auber, L., Trans. Roy. Soc. Mim. GB 191 (1062). 
5 Widman A. D., “Ths Mioroscopy of Animal Texile Fibres”, Wig. 110 
(Loode, 1954). . 
* Bokker, JJ. G., and King, A. T., Bioehen. J., 95, 1077 (1981). 
Ane D: and Ryder, M. L, Proo, Ist Int. Wool Text. Ros. Conf. 


! Unna, P. G., -Histochemie der laut" (Letpzig, 1093). 

* Horlo, ML, and Kondo, T., Tet. Her. J., 33, 378 (1063). 
t Auber, L., and Appleyard, H. M., Netwre, 188, 736 (1981). 
"Frank, F., J. Ora. Lps., 87, 428 (1989). 
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Factors influencing the Motility of a 
Strain of Pseudomonas viscosa 


Tum observation that Pseudomonas viscosa is 
motile only around bubbles of air when examined 
under a coverslip has led to the investigation of the 
effect of oxygen and other factors on ite motility. 

Distilled water suspensions of the organism 
(a i 2,500 million viable organisms per 
ml.) from nutrient agar cultures were gently mixed 
a B Pa ee 
modifloation of the method of Wright and Cole- 
brook. The tubes were sealed, leaving an air space 
at one end, and examined microscopically. 


the 
length of the column of ; but after several 
minutes (average 7-10 min.) motility ceased except 
in & rone approximately 2-4 mm. in length next to 
the air, and was optimal in a narrow band 1 mm. or 
more from the air surface. The time required for 
general motility to cease could be increased to 80 min. 
by prolonged aeration of the ion. The 
organism remained motile for periods up to several 
days at room temperature in the zone near the air, 
the duration of motility on the sire of the 
air If, when all mo 

pile puce dh nE err ri cacao 


All the phenomena observed with air could be 
reproduced with oxygen ; but motility was not main- 
tained by hydrogen, nitrogen or carbon dioxide. 

The use of fresh 50 per cent broth as the i 
medium gave different resulta. Motility in the oentre 
of the column ceased at approximately the same 
time as that in the water control ; but, after & pause 
of & second ar two, the cella in the presence of broth 
began to move again, and remained motile for 
` approximately two hours. This 


fc o cd oe 
nomena noticed with broth, that the duration of 
motility increased with increasing concentrations of 
arginine, and that arginine was highly specific. 

The temporary brief cessation of motility described 
above suggested that ine was not utilized for 
motility until the available oxygen in the suspending 


- Table 1. RESULTS OF MIXING HQUAL VOLUMES OF AQUBOUS SUNPEN- 
: Sox» DIFFERRYT 


MONS OF Ps. síscoss AXD 80 Rugs 
PE rU MIU 
ü thet of the water 
taken at more than 
mm. from the atr space) 
Nutrient broth. Digest trot. Bofled broth. 
01 eent broth. Brewer's 
n: 1 per ceni Peptone. L-arginine > 40 mtn. 
Meat extract without added peptone, Super- 
broth oulvure. 
I-cltrulme and 0 min. 
(25-25 & M) 
other amino-acids, singly or m 
(individual concentrations, 4-0-0 0 min, 
Adenosine (2 5mM-O0 025 aM), 
Pre Ed mM), gineose (1-0 01 per 0 min, 
I-arginine hydrochloride 6 mM bal 182 mtn, 
: " $27x60mM 88 OP 
” » 2*x0mM a, 
i ? $*x0mM x 
e" a x x*5mM 1* , 
” ” $0 ye! i ^ 
x mM » 
L-arginine hydroehlorkde 0-4 m M + adeno- 
sino triphosphate (0-7-5 mM) 160 , approx. 


NATURE 


opened DM showed no 
commonly occurring 


December 24, 1955 


medium had been reduced below a critical level. 
Experiments designed to test this point were made 
by comparing the duration of motility of ions 
aerated in the and absence of arginme with 
that of unaerated controls. The resulte showed that 
arginine was, in fact, utilized in aerated mixtures, 
but considerably more slowly than under conditions 
in which motility t upon oxygen had ceased. 
To summarize : motility of this strain may be 
activated either by a certain minimal concentration 
of molecular oxygen, or by arginine in the absence 
of sufficient available oxygen to allow the first mech- 
anism to o . These observatiens promise to 
throw further light on the biochemical processes con- 
trolling flagellar activity, and work is continuing in 
an attempt to determine the role and fate of arginine. 

N. W. Praesrow 


VoL 176 


J. O. Seon 
Department of Bacteriology, 
University of Manchester. Aug. 15. 
Wrulary lum Tube" i3 (Gnd Gali len oe ten 


Chloride lons in the Secretion of the 
Pitcher Plant 


ÁNALOGIES between the pitchers of insectivorous 
plants of the genus Nepenthes and the mammalian 
stomach were first given biochemical justification 
when De Zeeuw! demonstrated that the proteolytic 
activity, long known, to occur in the viscous secretion 
of opened pitchers, was also present in the juice of 
pitchers opened under sterile conditions and could 
henoe not be of beoterial origin. A recent study of 
the secretions from opened and unopened pitchers 
of some fifteen species of Nepenthes, made available 
to me by courtesy of the Director of the Royal 
Botanio Gardens at Kew, makes it poamble to suggest 
& yet closer analogy between the animal and vegetable 


Ti eras found that, whdrcas (iS AUT oF the erotic 

in unopened and sterile pitchers fell within the range 
4-2-6-6 (mean 5-5), ib was some 2 pH units lower 
(2-3—4-6, mean 3-3) in the juice of freshly opened 
pitchers which, though not sterile, had not yet 
&oquired a chemically important bacterial population. 
Chromatography on paper of the secretions of freshly 
i + amounta of 
o acids. Tests with 
silver nitrate, however, showed chloride ions to be 
present in the juices of all pitchers. Whereas chloride 
was usually present in very low concentration in the 
immature organs, estimations’ by an iodometric 
method on the secretions of newly opened pitchers 
showed chloride ion concentrations in the range 600- 
900 mgm. per litre. 

Alth: data ere yet available for the 
construction of an ion sheet, there seems to 
be a definite qualitative correlation between the 
hydrogen and chloride ,ion concentrations in . the 
pitcher secretion of Nepenthes. Binoe, in general 
agreement with the results of earlier authors’, the 
ee ee 

io te activity on hemoglobin in the region 

the provisional conclusion appears to be 
fasted ial the. potesia action in the pitcher 
is established, as in the mammalian stomach, by 
concomitant secretions of a protease and of hydrogen 
ions, the latter being balanced by & simultaneous 
secretion of chloride. 
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It is interesting to note that chloride was first 
detected in the pitcher secretion by Voelker? in 1849. 

I wish to Drs. L. Bentley and D. F. Cheeaman 
for their advice in this investigation. 

SHELAGH MOXRRBISSEY 
Departments of Botany and Physiology, 
Bedford College, 
University of London. 
Aug. 14, 


1 De Zecuw, J., Biochem. £., 969, 187 (1934). 
"Of, Lloyd, V. H., ‘The Carnivorous Ptants”, chapter 4 (Waltham 
Ham., 1042). 


? Voelker, A., Asa, ond Mag. Nat. Hist., 1, 4, 128 (1849). 
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A Crystalline Com nt of Carp Myogen 
precipitating at High lonic Strength 


FgaorroNATLON of carp myogen with ammonium 
sulphate reveals the occurrence of a component 
precipitating at neutral pH between 90 and 100 per 
cent saturation of ammonium sulpbate. We have 
succeeded in isolating this constituent by the following 
method. 

Fresh muscles are minced and extracted with 
water for 1 hr. at 2° O. The supernatant separated by 
centrifugation is dialysed in the cold agamst water. 
The globulins precipitated are discarded. The solu- 
tion: is brought to 88 per cant saturation by addition 
of solid ammonium sulphate and the pH is adjusted 
to 6-5. After elimination of the precipitate, solid 
ammonium sulphate is added to 98 per cent satura- 
tion, The solution is gently stirred for 1 hr. in the 
cold; the ipitate is separated by centrifugation, 
and dissolved in a small amount of water. This 
solution, which gives rise to an important crystallize- 
tion within 34 hr. at 2° O. (Fig. 1), been examined 
by electrophoresis, ultracentrifugation and spectro- 
photometry, after dialysis agamst a phosphate — 
sodium chloride buffer of I = 0.15 and pH 7.8 
(I = 0-1 phosphate + 0-05 sodium chloride). 

Two electrophoretio gradients of closely similar 
mobilities are observed on the ascending side corre- 

ing to the main gradient of carp albumins 

by Hamoir!! which migrate at —3 x 10-* 

(ascending) and — 2-5 x 10-* (descending) am.* volt- 

se0.-1 (same buffer as above). In the ultracentrifuge, 

a single peak is obtained with a corrected rate of 
sedimentation of about 1:5 Sg. 





Fig. 1. Photomlerograph with phase-contrast mierosecpe. x 860 
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258, 259 and 264 my, identical to those described by 
Fromageot and Bchnek* in the case of phenylalanine 
at neutral pH. This protem appears, therefore, to 
contain very little tyrosine tryptophan, and a 
much higher proportion of phenylalanine. No pro- 
tein, except gelatin, seems to have been deeori 

eo far having such an unbalanced composition in 


properties y been inferred 
from the study of whole extracte!; bub except 
myoglobin’, no com had been isolated and 
crystallized hitherto those low-molecular weight 


protes VEU Appear ee do usen. of 
eold-blooded verte 98 
J. G. Hanrorm 
Laboratory of General Biology, 
University of Liège. 
Aug. 15. 
1 Hamoir, G., Biochem. Boe. Bymposia, 6, 8 (1961). 
" Hamoir, do drok. iatarnat. Physiol. a Bioakim., 68, fasc. 4 supp, 


Fromat TL. and Achnek, G., Biochim. Brophye. Aste, 6, 113 
gent tal HL, and Holiday, H. B., “Ady. in Prot, Chem.”, 7, 326 
Saar aa i on: Oured and Frozen Fish Technol, Gdteborg 
*Deuticke, H. J., X. physiol. Chem., 294, 216 (19034). 


The ‘Blow’ of Whales 


* Ix a communication in Nature of June 25, 19551, 
attention was directed to the occurfence of an ex- 
stable foam in the lung passages of the rabbit. 
The foam was formed from & mucus composed of an 
insolublé protein, the surface tension of which was 
extremely low. . 
_ Foam with comparable qualities has been estab- 
lished as occurring naturally in the ginus system of 
the middle ear and in the traches of whales (common 


r! 
" 


Wii Mel cord Dis te, 
persiste for several days and eventually 
meringue-like 

In the region of tho oar, the foam subeervos a 
sound-insulating function? ; i 


lt is well known that fat has a nitrogen-abeorptive 
capacity six times greater than that of blood*. In 


the ‘blow’ of whales, which has been the subject of 
much conjecture and not a little controversy. It has 
variously been thought to be formed of water, of 
condensed water vapour or of these combined with 
the exhaled breath. It is obvious that the hmgs 
are not filled with water, and the amount thrown 
up by the exhaling whale while breaking surface does 
not seem adequate to account for the conspicuous and, 
to whaling men particularly, the specifically recog- 
nixable fountain which has so often been observed. 
The fact that the ‘blow’ is of equal visibility whether 
seen in the tropics or in colder latitudes would seam 
to rule out the condensed water-vapour hypothesis, 


A distinctive colour injection of the oil asinus of 
the ‘melon’ of a pilot whale was carried oub at the 
Museum. The result pointa to a connexion between 
this supra- oil sinus and the mucous mem- 
brane of the ear air sinus. A similar oon- 
nexion could be antici for the similarly situated 
spermaceti organ of sperm whale. These liquid 
ail systems have no capillary vascular system in their 
interior, and the oil is therefore unlikely to be 
saturated with nitrogen at atmospheric pressure if 
the rate of oil synthesis exceeds that of nitrogen 
saturation. If the om-ni tion idea is 
correct, it would be expected that an animal of the 
size and deep-diving capacity of the sperm whale 
would require a very considerable reservoir, such ag 


the spermaceti organ, of liquid oil for emulsification. 
to replenish that at each exhalation. 
F. O. Faase 
P. E. Purvas 


Department of Zoology, 
British Museum (Natural History), 


cee at ANE du 
* Fraser, and Purves, P. E., Bull. Bri Mus. (Net. His), 3, 
xo o, E (1084). 


"Bares Du “an Introduction to Biophyaies" (Ohurehill, London, 


Interlameller Sorption Complexes of ° 
Graphitic ‘Acid with Organic Substances 


GamarHrrrO acid has long been known! to show 
reversible interlamellar swelling with watef, of the 
same apparent type as that shown by the clay mineral 
montmorillonite. As iÅ the case of this mineral, 
reactions with organic substances of polar nature 
are to be expected ; these, although mentioned in an 
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Basil Sractwas OF GRAPHITIO AOD OOMNPLEXNS WIE 
ORGANIO SUBSTANCES 
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early paper’, appear not to have been systematically 
investigated using X-ray diffraction methods. This 
we are in process of doing. 

Complexes can be formed sim ey by moistening 


the graphitic acid (previously dried) with the organic 
liquid, or with a suitable solution. Table 1 lists a 
Pty URGES Dane) IDERI RE WO. Dave eceetven in iha 


The graphitic acid was prepared by treating 
powdered graphite with & mixture of potassium 
chloride, nitric and sulphuric acids*. It was not 
an entirely uniform product, the X-ray diagrams 
rd ee eee graphite (002) spacing, 

hich, , caused no confusion. For some of 
the eue ha, the most al 

y sedinientation. 
a over pehesscdie, sulpburio acid, had a basal 
spacing of 7-0 A. It was perhaps still slightly ex- 
Dandsi ‘ct dus stage, ov eles seme ediohare ain 
were present in interlamellar positions. The column 
headed A in Table 1 gives the expansion, with refer- 
ence to an ‘unexpended’ spacing of 7-0 A. 

The observations referring ta the aliphatic alooholá 
are of interest, and are shown graphically 
in Fig. 1. For tho first three members the expansion 
is small, about 2-5 A., of the same order as that for 
glycol, glycerol and acetone. The next two aloohole 
give the same expansionptogether with a proportion 
(amall for butanol, large for pentanol) of a much 
larger one. This large expansion imcreases from 
aed Tas esc os dedun m 
D length of two O—O bonds, assuming an 

pright’ orientation of the molecules as a whole on 
the graphite layers. Benzyl alcohol fits on the same 
slope, if it is given ita ‘effective’ number of aliphatic 
straight-chain carbon atoms. Owing to lack of suitable 
compounds, we have not been able to follow out this 
curve further; but it seems to indicate clearly that, 
between four and five carbon atoms, the orientation 
of the sorbed molecules changes from being pre- 


t 


No. səs December 24, 1955 





1 2 3 t 5 6 


No. of carbon atoms 


Butanol and pentanol, in give mixed spacings, 
only the larger one being nected 


dominantly ‘lying down’ to predominantly ‘standing 
up’. 

The aloohols may be supposed to react with the 
interlamellar acidic residues to give alkyl compounds : 


Fu L 


nd to straight- 
chain two-layer complexes of the type 6, H,.0X0.0:H.. 


According : P ] 
See of the form (OsHiy)a, but some acid groupe 
such as 80,* are likely to be a. 

The amines probably form ionio, instead of homo- 
polax, complexes : for example, ethylamine will give 
3H,NH,*.OX-. When upright, as in 
the case of isobutylamine, they take up more 
than the 


This work is by grants from the 
Consejo Superior de vestigaciones Cientificas. A 
full account of it will appear in the Anales de Fisica y 
Quimi 


J. @axo Rum 
Dovanas M. O. MacEwan 
Department of Inorganio Obemistry, 
University of Granada, 
Bpein. 


Aug. 20. 


1 U., Mrge. amect. Netwrw. 18, 19 (1930). Bley, H. L., 
Fuel, M, 5 ani 43 ou 

"Hofmann, Uy renal, A, and Oslin, B., Lisbigs Aan. Chem. 

* Nagolschmidi, G., J. Sel, Instr., 18, 100 (1041). 

* Brauer, G., “Handbuch der priparaitven anorganisohen Chemis”, 
494A'(F. Hnke Verlag, Stuttgart, 1001). 

‘Franklin, E. H., J. Chim, Pkye, 50, 028 (1963). 
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e 
Absorption Spectrum of Benzoquinone 


Tus &beorption spectrum of benzoquinone in the 
vapour state between 0? O. and 100* C. in cells 5-100 


three-pri 
Steinheil glass spectrograph and a Hilger E 493 


That the bands in the ultra-violet form two distinct 
systems with two peaks of maximum intensity at 
about 2500 A. and 2800 A. is clear from the low- 


sides, whereas the 2800 A. bands are less diffuse and 
are degraded to the red. About a hundred bands 
observed under different experimental conditions in 
of the bands bears this out and shows that both 


Assuming Dy 
the ground- and excited-states, the two systems 
a to involve the transitions B.u +- A,, (8500 A.) 

By + Ag (2800 A). 
The visible lie in the region of 4100-5000 A. 
and consist of eight main groups developed at 100° C. 


in a B0-em. cell. About 175 bands were measured in 


ip hi ripe 
vi 9 
many oF tham Raving donbls and tei 
i of 7 cm.-! and 5 em.-! 
Some of the bands have a line-like appearance; bub 
moet of them are towards the violet. One 
marked feature to be noticed is the appearance of 
the companion bends with separations of 86 am.-i 
lying on the shorter wave-length side of the first 
baad cf cosy oun, Companion bands also devel 
on the longer wave-length side of the main 
at & slightly higher temperature with 
differences of 87 cm.-!, 64 cm.-! and 92 am.-1, 
is within 2 om.-! for the 


tween them. 


The 


Tho shexpness of the bands and the present anal 
forbidden character 


is due fo rather than 
to spin. Further, if the to the carbonyl 
compounds is true, it is clear that there is a shift 


1224 


from the saromstic character of the molecule as 
exhibited in the ultra-violet band systems to the 
aliphatic ketone character as exhibited in its visible 
system. There is evidence to show that this shift 
is gradual in the present case. The companion bands 
on the shorter wave-length side of the mam bands 
pi Leeder i transitions between vibrations 
two different types in the two electronic states. 
Details of this work will be published elsewhere. 


R. K., AsUNDI 
Rama SHANKAR ÑINGH 
De of Spectroscopy, 
Banaras Hindu University, 
Banaras 5. 
Aug. 2. 


$41 (1941). \ 


A Coal Seam as a Guide for Selsmic Energy 


A pIBPNBSIVH tram of vibrations resembling an 
internal Love wave has been observed during seismic 
experiments in the Mangapehi State Ocal , New 
Zealand. The observation is of interest as suggesting 
that coal mines may offer ly favourable 
conditions for the study of this type of wave, and 
also because guided waves may find useful applications 
in mining. 
At Mangapehi a thick seam of sub-bituminous coal 
about 800 ft. deep is mmed to a height of 9 ft. in the 
first working. The testa were carried out across & 
panel of solid oval, the shot-point bsing located in a 
mine sump. Fig. 1 shows the pri components 
of motion produced by a series of 2-o2z. shots at a 
distance of 460 ft., as recorded by a portable seismic 
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. Ais thickness Observations are plotted 
' for = 17 0 ft., and f, = 1,000 ft. reo. 


on the component parallel to the seam and normal 
to the direction of the shot-pomt (Fig. la). 

The dispersion of the wave is compared in Fig. 2 
with the relevant portions of theoretical Love wave 
curves, which have been computed for a density 
ratio (rock/coal) of 1:6 and various rigidity ratiost. 

from scatter (which may be attri to 
er types of wave arriving at the same time), 

Mina t oocurs for a rigidity ratio of 
20 if the thio of the coal is taken as 17-6 ft. 
and its shear velocity as 1,900 ft./se0. These values 
&ppeer from other data to be & correct : 
the seam has been proved to be about 20j ft. thick 
at a point some 650 ft. from the location of the testa ; 
and in an mine at Kimihia, where the coal 
is of similar rank, a compressional velocity of 3,000 ft./ 
sec. in the ooal has been measured, so that the shear 
velocity would not be very different from thas 
indicated above. The large rigidity ratio is also 
corroborated in a general way from the time of travel 
of the first arrival (Fig. 1,5 and o), which implies a 

ional velocity of about 9,000 ft./sec. in the 
rook. A similar velocity was found in the measures 
under the ooal at Kimihia. , 

Internal Love waves aa propagated in a stratum 
of low shear velocity. Such strate are'not uncommon 
in the Earth's crust, and numerous observations of 
guided waves have been 1; but detailed 
stadies would clearly be ai if observations could 
observations it seems probable that the shear velocity 
is commonly leas in coal than in the ocal-measure 
rocks*. The application of seismic pulse techniques 
to mining problems, such as that of locating faults, 
has been hindered by the high rate of attenuation m 
coal. With dispersive waves, however, times of travel 
may be determined from relatively low-frequency 
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energy, which suffers leas attenuation even apart from 


Nd, 4405 


the guiding process. The records of Fig. 1 were 
obtained without electronic amplification: 
F. F. Evisow 
Geophysics Division, 
DOED o Oo io ARD aaah eens 
New Zeeland. 
July 13. 


1 Bioneley, B., Proc. Roy. Soo., A, 108, 416 (1024). 
* Gutenberg, B., PM MN 9 APRE B, 1 (1050: 
"irn. Diners, B., and van Krevelen, D 

(1964). thoaye, K Rep. Fuel Researoh Inst., pir eee 


Electric Strength of Irradiated Polythene 


Tam electric strength of irradiated polythene 
has been measured for material croes-linked by 
exposure to 4-MeV. electrops from a linear accelerator. 
Thm (l-mm.) moulded disks of material (average 
molecular weight, 17,000) recessed to a thickness of 
about 50 microns were irradiated in vacuo with doses 
of 150—300 Mrad , and the electric strength afterwards 
measured with direct voltage, using techniques 
described by Bird and Pelrer!, and Ball’. Oontrol 
results for normal material coincide with those of 
other investigations's* to give curve C of Fig. 1; 
results for the irradiated material are shown by lines 
A and B. The changes in electric due to 
irradiation y resemble those of Young's 
material measured by Oharlesby 
and Hancock*. They are quite unlike those 
from the theory of intrinsic electric strength’, which 
prediota for the cross-linked material a fall with 
temperature more marked than that of curve C, and 


PE at & lower temperature. 

One of us (C. G. G.) has shown that curve C above 
60° O. and lines 4 and B above 80? O0. correspond 
not to the imtringic strength but to a previously 
unrecognized form of breakdown due to mechanical 
deformation. This produces a marked difference in 
the curves for normal and irradiated polythene 
because thé zodulus of elasticity flor the formar falla 
to rero at the melting point, whereas the irradiated 
material has a region of entropy-elasticity covering 
at least 100 deg.'O. above the normal melting point, 
in which the modulus rises slightly with temperature. 
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The mochanical pressure due to the electric break- 
down stress is large, of the order of E” atmospheres 
(E in MV.[cm.) The thickness of the specimen, 
initially t,, therefore decreases as the voltage (V) is 
raised, until either the intrinsic stress (E,) is reached 
at a reduced thickness #, or until (as shown later) no 
stable thickness exista. Exact analysis for recessed 

practicable; but the breakdown 
deba sodes hens I p viol e 
recess that the cese of a plane slab, laterally uncon- 
strained, with electrodes to follow the material, 
Te oF Un MD een: The equilibrium 
thickness of the 


pi) rie a) 


where Y is Young’s modulus and ec is dielectric 
constant; unite are O.g.8. and electrostatic. (The 
logarithmic form of the stress-strain relation is used 
because the strains are large.) Since # log (?,/t) has 
a maximum value when ‘t/t, = $^ 0-6, no 
ml value of aun produos R stable: taion oF Iie 
lees than 0-6. If the intrinsic strength has not been 
reached &t this value, further increase of V makes 
the thickness unstable, and it collapses, at a critical 
electric stress ; 

Ey = (4rY/e)!" n.a.v. (2) 


The highest apparent electrio strength which can be 
observed is therefore : 


Ea = Vit. = (exp —(4)2y) (3) 


If Hy is greater than By, the former is unobservable 
by the present technique; if BE, is less than Ep 
intrmsic breakdown occurs. W, can then be deduced 
from E, by means of tion (1) and lies in the 
rango Hy < Mi < (exp HE. 

This ignores several factors, such as 
possible earlier instability ab mi ic areas of 
stress concentration, the dependence Y on time 
and stress, and plastio flow. These are difficult to 
calculate ; but all tend to & lower value of Y. The 
analysis also applies only to materials sufficiently 
rubber-like to withstand severe distortion without 
fracture. 

Since the compreesion involved is only 20 microns, 
in an object at high temperature and 
high potential, we have not yet 





attempted to observe it directly. 
Values of Y for irradiated polythene 





are given in Fig. 4 of ref. 4, one dose 
unit of this 


mens, since none of the 

factors is exactly similar. For normal 
material, the values of ref. 4 and those 
of tho makers differ by a factor of 4; 

















Apparent eiecario strength, Ne (MV.fem.) 


160 


Fig. 1. Cele ane al polythene trikdis ted With Susy elsoirons:; values 





we have taken the smaller (the makers’) 
as nearer to our conditions of large 
strain. Breakdown values calculated 
from these data, using equation (3), are 
compared with observed values m 
Tabla, 1, with as good agreament as 
could be expected from the data. 
The minimum calculated intrinsic 
strength for ¢he 300 Mrad. materia] 1 
6-3 MV./cem. up to 220° O., and shows 
no evidence of fall with tempera- 
ture. 
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Table 1 

Dose p. Y x 10-' | Ee (MV./em.) ry (À1V ./cm. 

Mirad.) (°0.) | (dymeajem.") | Calo, Obs. Oa, fom ) 
0 

150 150 25 22 21 36 

$00 - 150 5 31 38 6-8 

Nil 60 18 38 50 5 OT 

Nu 80 9 41 32 58 

Nil 100 5* 31 16 25 








* Uncertain due to plastio flow 
T Value calculated from equat (1), tntrimelo bieakdown being 
reached before the aritical stress of equat (2), 


It may be remarked that tests with flxed electrodes 
would not eliminate the mechanical pressure, since 
at these high electric stresses fleld-emission readily 
occurs, and the charges which are subject to the 
electrostatic foroe are on the surfaces of the 
dielectric. 

Further confirmation of the new mechanism has 
been obtained from existing data on polytsobutylene. 
The rapid change in electric strength? near — 40° C. 
is &ocurately predictable from the oorresponding 
change in the modulus of elasticity‘. 

For several other thermoplastics previously 
measured, E, (from equation (3) ) should he, for room 
temperatures, between 10 and 100 MV./cm., go that 
observed values of mtrinsic strength between 5 and 
10 MV.|om. are presumably genuine, but with no 
large margin between E; and Hy. It is possible that 
a material of high dielectric constant, and therefore 
subject to exceptionally high compressive stress, 
may fail by fracture even at low temperatures. All 
existing data on thermoplastics above room tempera- 
ture must certainly be suspect. 

We are indebted to the Metropolitan- urs 
Electrical Co., Ltd. (Radiation Tablon for 
a a dud ts Delo Cid 
Electrical Research Association for permission to 
publish the resulta. 


K. H. STARK 
C. Q. Garrow 


Electrical Research Association, 
5 Wadsworth Road, 
Perivale, Middlesex. 

Aug. 5. 


"B W., and Pelrsr, H., Proo Inn Elect. Eng , 98, Pait 1, 44 
949) 


; Ball, I. D. L., Proc. Ins. Wst. Eng., 98, Part 1, 84 (1951) 
"Oakes, W. G., Proc Ins. Nlet. Eng., 06, Part 1, 37 (1949). 
, A, and Hancock, N. H., Pros. Roy. So., A, 381, 245 
roe {bE EON YA soc Ay 188, GET (1047), 
Dol iW. rne A m T uui iu! Ohsem., 40, 2172 ` 


An Electronic Computer for the Evaluation 
of Results of Filter-Paper Electrophoresis 


Ws have described previously! an electronic 
apparatus for scanning filter-paper electrophero-* 
grams, whereby curves showing tho distribution of 
e uM E 
cathode-ray tube of an osoillodbope. been 
Seed oo ae T uan D ofa of 
proteins. 

The purpose of the present communication is to 
report upon the further development of the apparatus 
by the incorporation of an electronic imtegrator, 
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Fig. 1 


which permita the rapid and accurate evaluation of 

the area enclosed under the whole or any selected 

part of such a distribution curve. By this means the 

ard M bre E acre e p ERRE 

separate peaks on,an eleo herogrem, ex- 

pres ab a pumentago of tbo tola material , oan 
read directly from a meter 

The basic system includes a well-stabilized power 
supply, an optical system and a metal drum on which 
ig fastened the filter r (80 om. x 4 om.) with 
the stained serum protems. The drum is rotated 
and the paper illuminated with a narrow beam of 
light (0-5 mm. x 88 mm.). The reflected light from 
the filter paper is collimated on to a photomultiplier 
(ROA- 9314). The purrent generated by the photo- 
multiplier is passed into a special synchronizing 
circurt in order to obtain a steady picture of the 
distribution curve on a cathode-ray . The latter 
is used only as a visual indicator during the opera- 
tions involved in actual evaluation. 

To this basio system has been added a correcting 
exponential amplifier (of. Beer-Lambert law), the out- 
put of which is fed into an electronic integrator and 
also into the cathode-ray tube in order to produce 
the ordinate. Sinoe the Beer-Lambert law has been 
found to apply, the height of the curve representa 
directly the dye concentration at any given point 
along the filter paper without any further corrections. 
A typical distribution curve (or ordinate) for a 
normal rabbit serum is represented m Fig. 1. The 
accompanying photographs ulustrate briefly the prin- 
ciples of the comput&tion. 
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Figs. 4 and 5 


On a filter-paper strip there were applied two 
bands each with 0:01 ml. of a 6-5 per cent solution 
of purified human albumin. The strip was then 
subjected to electrophoresis for a short time, and the 
protein was stai with amido-black 10B. The 
curve shown in Fig. 2 is the result of the ing of 
this strip by the mstrument. The straight Base! ue 
under the distribution curve 1s produced electronically. 
The level of this Ime corresponds to the lowest por- 
tions of the distribution curves, that is, to those 
regions of the eae strip where no protem is 
preeent. With the aid of a controlling potentiometer, 
the lowest point of any curve produced can be 
adjusted to the base-line level. By means of a sensit- 
ivity adjustment, the area between the distribution 
curve and this base lino, which in Figs. 2 and 3 is 
shown by thicker lines, is adjusted to a reading of 
100 on the meter. The ing of the senartivity oon- 
trol necessary to make this adjustment can, by suit- 
able calibration, provide & measure of the total 
amount of dye béund to the pnotein, provided that 
a standard method of staming and decolorization 
is used. 

Two phantastrons enable any portion of the curve 
to be selected for electronic mtegration. The reading 
on the linear scale of the meter then gives directly 
the tage of the total stained material repres- 
ented by this metion uf Ae: cares. Fig. 4 demon- 
strates this proceduré applied to the results shown 
in Fig. 2. The part of the curve selected appears 
as a thicker line. The reading of the meter will then 
give the percentage of the whole area which is under 
this part of the curve. °g 

Fig. 5 similarly illustrates the evaluation of the 
beta globulin of the serum pattern shown in Figs. 1 
and 8. These examples demonstrate that, with the 
aid of the instrument, the separated ins on the 
filter-paper strip can be evaluated di in per- 
centages of the total protein wrthout further treat- 
ment of the paper or mathematical operations on 
the data. About two minutes are necessary to per- 
form a complete evdluation of one strip. 

This project was supported by grants awarded by 

of National Health and Welfare and 
the National Research Council. We thank the late 
Dr. D. T. Fraser, Dr. Frieda Fraser and Dr. M. H. 
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Brown for their help and encouragement, and 
Dr. O. Smithies and Dr. C. S. Hanes for help in the 
preparation of this communication. 
M. D. Povnix 
L. Porro 
Department of Hygiene and Proventive Medicine, 
University of Toronto, 
Toronto, Ontario. Bept. 9. 


E L., and Poulk, M. D., Cem. J. Pub. Health, p. 163 (April 
1 " 


Detection of Labile Photochemical Free 
Radicals by Paramagnetic Resonance 


Previous applications of the method of para- 
magnetic resonance to the detection of labile free 
radicals have been restricted to those stabilized by 
permanent trapping in polymers! or plastic films* 
at room temperature or those produced by y-irradia- 
tion*. Measurements have now been made on radicals 
formed photochtmically by ultra-violet irradiation of 
solutions frozen at liquid-oxygen or nitrogen tem- 
pou The radicals oan be preserved for some 

ours at the low temperature, but their high reactivity 
is demonstrated by the rapid disappearance of the 


paramagnetic resonance signal on warming. The 
method of trapping free radicals by photolysis in 
rigid at liquid-nitrogen temperature has been 
descri by Norman and Porter’, who used ultra- 


violet absorption spectroscopy to detect and identify 
the photochemical products. We have investigated 
several of the compounds used by Norman and Porter, 
and m addition we have demonstrated the production 
of free radicals in where they have not been 
previously o 

The ic resonance apparatus was of 
crystal-video detection type operating at 
3-2 om. wave-length. The resonator, working m the 
H,,, mode, was ially designed so that the samples 
could be inse along the oentral axis while still 
cooled to liquid-nitrogen temperature. The signals 
obtained were displayed on the screen of an oecillo- 
scope. The solutions were frozen in small thin-walled 
silica tubes and irradiated at the temperature of 
liquid oxygen or nitrogen with hght of wave-length 
254 or 366 my. All solvents were ically 
pure and when irradiated under identical itiong 
produced no detectable paramagnetic resonance 
abeorption. Using radiation of wave-length 254 my 
and liquid nitrogen, paramagnetic resonance absorp- 
tion corresponding to free radicals was detected in 
the followmg substances: ethyl iodide, toluene, 
benzylamine, benzy! chloride and benzene in solution 
in P.HeH*; toluene m solution in E.P.A.‘; 
hydrogen peroxide in water; oxalato complexes of 
the ferric, cobeltio and uranyl ions in ether—aloohol— 
water mixturee. Free radicals were also produced 
from the oxalato—ferric solutions at both liquid- 
oxygen and liquid-nitrogen temperature by irradia- 
tion with light of wave-length 866 mj. The presence 
of arr did not appear to affect the formation of free 
fadioals. 

Fig. la shows the absorption hne $btained from a 
mixture of h ride and water. This had 
a g valye of 2:01 +°0-01 with a width of 20 gauss 
and an intensity corresponding to approximately 
10!* free radicals. Although,the vapour-phase photo- 
decomposition of hydrogen peroxide leads to the 
production of hydroxyl radicals, no direct observa- 
tion of ita trapped photolysis producta has previously 
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X In hydrocarbon mixture, 
exric jn, eiber-eloobol 
Piber-secbol conlatsing 10 pet gant water (high Lometpoliy 


been made. The radicals were found to bo quite 
stable at liquid-oxygen temperature but disappeared 
after storage for a few minutes ab the temperature 
of solid carbon dioxide. 

A typical signal obtained from irradiated ethyl 
iodide solution is shown m Fig. lb. Neither iodine 
atoms nor ethyl radicals have previously been 
directly observed in this reaction, although the 
pe coors ML hu hen Huened uH de 

that the colour of the iodine molecule a on 
warming irradiated glasses containing ethyl iodide‘, 
The positive results obtained with toluene, l- 
amine and benzyl chloride are also of 
interest in view of the spectroscopic evidenoe*, which 
indicates that all threo substancea give rise to the 
same labile compound identified by Norman and 
Porter as the 1 radical. 

An oxalate radical has been ted as the 
primary product in the photo-decomposition of ferric— 
oxalate solutions’, and in view OF the high ang nearly 
constant quantum yield extendmg to 510 mp‘, the 
Possibility was investigated of producing and trapping 
the hypothetical radical by the use of a 
low-energy rediation. Fig. ld shows 
obtained (with high homogeneity of field) ee a 
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solution of monoxalato-ferric chloride in ether- 
alcohol containing 10 per cant of water after irradia- 
tion in liquid o n with light of weve-length 
366 mp. A cmacked: titles Paras ip RUDECHÉ 
which is attributed to proton interaction. On this 
basis the radical is tentatively identifled as HOO, 
or HO,0, Free-radical absorptions were ,Obeerved 
in other oxalato-ferrio solutiong of oom- 
position, in all of which the monoxalato com was 
the predominating specice. . le shows a typical 
usn obteined with fleld homogeneity com- 
parable with that used in the examination of the 
other compounds. A prominent feature of the 
irradiation of frozen ferrio-oxalate solutions was the 
tepid formation of an orange-brown colour which 


on warming. The intensity of the colour 
was not directly related to the concentration of free 


radicals. It was in all the solvent mixtures 
Investigated, i ing water only, and was partiou- 


could be The brown colour and ita relation 
to the radical are the subject of a separate invest- 
igation. 


VoL.'176 


A Materials Laboratory , 


between the Spectro-Isotopic 
and tie Nese S metric Results for 
s Natural undance Ratio of the 


Lithium Isotopes 


spectroscopic 
intensities of the isotopiq,éomponents of the 6708 A. 
resonance line has given results not ir? with 


agreement 
ot oop to 160 hw A summary of the work 
in both ine Toni haa Poon even Dy Peldotk 


that the method could yield & 20 precision of slightly 
up deco cent photogra o recording. 

Nery thoroagh perge A i by 
Bob th LN a pee in 1954, using both 
Fabry-Perot étalons and a 30-ft. Paschen-Runge 


spectrograph and employing direct recording, gave a 
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cesult of 13-5 + 0-3 for the natural abundance ratio. 
Full correction was for the first time made for self- 

ion, but no mass-spectrometric resulta on the 
sample of lithium were quoted. 

One of us (R.P. T.) has just completed a de 
“termination of the natural abundance ratio using 
Fabry-Perot étalons and photographic recording. 
The investigation differed only in detail from the 
American work of the previous year and. yielded a 
similar result, namely, 13:5 + 0:3. The lithium 
sulphate sample used had been examined by tho masa 

and a ratio of lithium-7 to Iithrum-6 of 
12-2 + 0-1 was found. No absolute calibration of 
the mass spectfometer has been yet carried out. 

It was then realized that no correction had been 
made on the peak line intensities measured for the 
Imes of the two isotopes. 

According to White‘, the intensity at any point 
on the intensity frequency contour for the Doppler 
broadening of & spectral lipe is given by: 
hu 
nO (v — y)! 
where u is nuclear mass, yẹ is peak frequency, o is 
velocity of light, R is gas constant and 7' is absolute 
temperature. 

From this: 


l(v) maximum = ‘constant’, 
and the total integrated intensity : 


[roa - I() max. on ~ EE 


= I(v) max. 1-772 '* EE 
oN p 


For two isotopic lines, where the total emitted 
energy is equal and the two lines correspond to the 
same pair of initial and terminal term-levels, the 
values of Imax, that is, peak intensity, will be pro- 
portional to the square roots of the isotope masses ; 
for example, 
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I(v) = constant x exp —"— ; 


Imex Ti _ 6 
Mar acne fatio{"Li/"Li) based on the observed 
ACTU peg cae dest ee 

Mouse ue ed) Oo A 

of this, namely, veiy, should be 

a dep sdecel Mise ae AAA 
this onroetiun wes applied. “the cUrTeeded 
naturel abundance ratio was 12-5 + 0-3, a result in 
Ep dr mental tic hg ae da tq 

, &nd the mean of which lies within the 
12-4-12-9 quoted by Cameron’ for oo y 
is lithium salta. 

t might now be said that the discrepancy between 
the spectroscopic and 
tions of the natural abun 
180topes has been reduced to the magnitude of the 

i tal errors of the two methods. 

A search of the literature has ahown that only in 
a very complete and Investigation on boron 
by Mrozowski* bos dia Dovel correction been 
did & Qe DE deena eel 
abundance ratios. 

Although a method has been worked out for the 
spectroscopic determination of the ratio of deuterium 
to hydrogen by Broida’, conditions m the high- 
frequency discharge used are so complex that it is 
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not ible to apply the large Dóppler correotion 
(1/4/2) ; but it is of Interest that the critical pressure 
ab which the measured ratio equals the mass-spectro- 
metric ratio varies as if Ha. 

The isotope shift of the helium-3 and helium-4 
isotopes has been measured by Fred e£ al* but no 
lme mtenaities are quoted. 

This correction should apply significantly to, the 
os line spectra of carbon (4/12/13), oxygen 
(4/8/9) and neon (4/10/11), in addition to the elamenta 
A ied &bove. 











A. AL GinnreBON 
R. P. Trornm 


Emission Spectroscopy Group, 
Atomic Energy Research Establishment, 


1 Baldock, R., and Patton, J. B., TOARE E I E MARS 
1 Stukenbroeker, G. L., 8mith, D. D., Werner, O. K., and MoNally, 
ug Ei) aa Ce Se AS os LED) 


Fred, ML, and Tomkins, F. 8., Spectrochimica Acts, 
Dr iss 08). e 
‘White, H D "Introduotion to Atam{fo Bpootra”, 420 (MoGraw- 


HI, 1934 
hu ie “The Natural of Lithium Isotopes”, 


tural Abundanoe 

document K-1168 (1954). 

* Mroxowaki, 8., £. Phys , 112, 228 (1039). 
Bc" H. P., and Morgan, G. H, unclamified document, K APL-500 
iar Tomkins, F. 8., and Brody, J. K., Phys Res., 78, 1772 


Radioactivity in Quartz Inclusions 


Tus method used by Ford and Olier for recording 
the «-radioactivity of rircons! has served also to 
detect similar radioactivity in inclusions. 

The spherical cavities found m some specimens of 
quartz, of diameters ranging from 10 to 300 microns, 
are known to contain liquid and carbon dioxide gas? ; 
but it is of interest to observe that some contain 
radioactive elaments also. 

A quartz microscope slide was covered with a film 
of Ilford 02 photographic emulsion 50% thick, and 
left for six months. After processing, certain cavities 
favourably placed with respect to the emulsion 
revealed tracks of a- icles. Into cavities in tbe 
surface, exposed during manufacture of the slide, 








(Fig. 2). 
tracks of a-particles were counted. The longest, 
measuring more than 40u, must have been emitted 
by a thorium ©” nucleus. 

It is of interest to reflect that the interior of a 
quarts inclusion is apparently one of the rare places 
in the world where a whole redicactive series is m 
equilibrium. 


Physios Department, 
University Oollege of the Gold Coast, 
Achimota, Gold Coast. 

Nov. 10. 

1 Ford and Oller, Nature, 176, 4487 (1055) 

1 Dana, “Text-book of Mineralogy’. 


H. E. Howry 


Definition of the Second of Time 


Sm Epwagp BunLARD! $éolicita views on the 
desirability of abandoning the astronomical second 
for the most refined physical measurements, in view 
of the high precision" of atomic frequency standards. 
He suggeete instead a "phymoel secand’, to be defined 
in terms of the na period of the cæsium atom, 
the advantage being that the physical second would 


&, bé more immediately available than the astronomical 


second in cages where the highest precision is sought. 
The purpose of this communication is to direct atten- 
tion to two consequences that should be well under- 
stood before the astronomical second is abandoned 
by physicists. I leave aside the question of desirability, 
on which views are oertain to differ, because the 
change is desirable from some pointe of view and 
undesirable from others. e 

Many physicists have abandoned the metre as a 
standard of length and rely mstead on the wave- 
length of & specified line of q@dmium or mercury. 
For convenience, and in order to preeerveethe dis- 
tinction between the two standards of length, it haa 
been proposed (and for*all I know may have been 
generally agreed) that the wave-length of the specified 
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of microns in a metre being subject to experimenta 
determination. To my mind, this convention is a» 
admirable one. 

In abandoning the astronomical second for the 
physical second, physicista would be proceeding in aa 
entirely analogous way; and I think it would Lx 
advisable to abandon the word ‘second’, subetitubin; 
a new word that would stand for a unit of time having 
an absolutely fixed relation to the natural frequency 
of the cæsium atom, being very nearly a small aliquo» 
part of & second, the exact relation being sub 
to i tal determination. 

The first of the consequences to which I wish t 
direct attention is that by using the ‘stom at ance as 
a standard of length und of the units o* 
length and of time lose their i ; wave- 
lengths ‘and frequencies have a fixed relation to each 
other, the product of the two being the velocity ob 
light. Hence it is of the utmost importance that the 
new unite should not ,be exclusively employed ; 
atomic wave-lengths must be compared with the 
metre from time to time, and atomic frequencies 
must be compered with the astronomical second. To 
fail to do so would be unnecessarily to restrict the 
science of physics at 1ta very foundations, by assuming 
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what oan only be verifled by . For this 
idee I am indebted to Prof. Jan Schilt, of Columbia 
University. i 


The second consequence arises from the fact that 
an atom, while it undoubtedly gives an excellent 
natorel, shin dard di Pee Wooa Tana 
clock. It is probable t two cesium standards 
built to the same specifications on opposite mdee 
of the Atlantio would run at the same frequency ; 
but if each were made to control the hands of 
a clock through a suitable mechanism, the two 
clocka would not indicate the same time (epoch). 
Even if they could be brought to the same time with 
enough precision to satisfy astronomers and geodesists 
—which 18 doubtful—if both should stop it would be 
impossible ‘on starting them again to determine how 
much time had been lost. For actual timekeeping 
it will be necessary, as in the past, to rely on better 
mechanisms than man-made ones. The consequence, 
then, of adopting the new ‘physical second’ would be 
to use one second for measurements of frequency 
and another for acteal timekeeping. 

T remark, by the way, that Bullard is unnecessarily 
pessimistic about the reduction of the errors of 
astronomical observations by repetition ; the system- 
atic errors in star places and the differential refraction 
are not important limitations when periods of a year 
or more are considered. My own estimate is that with 
four dual-rate cameras observing the Moon, an 
accuracy of l in 10* in time and ency derived 
from astronomical observations can attained in 
a year, and probably 1 in 10% in five years. But 
Bullard’s argument is not affected by theeo estimates. 

Tt is to be hoped that ‘before specifying the new 
unit of time, physicists will be willing to wait for 
the end of the International Geophysical Year, by 
which time a good number of observations of the 
Moon will have been made, and to compare atomic 
standards with astronomical ones assiduously in the 


meantime. 
G. M. CLHMHNCE 
U.S. Naval Observatory, 
Washington 25, D.O. 
Sept. 21. 


1 Bullard, H. O., NWatwre, 176, 333 (1055). 


- line stated in microns should be held fixed, the number? * Esen, L, and Parry, J. V. L., Nature, 176, $80 (1965). 
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FORTHCOMING EVENTS 


Wednesday, December 28—Saturday, December 31° 


BSOINNOB MASTERR' ASSOCIATION (at the Royal of Belen 
qup TosHirto Road, South Kensington, London, B, D) — 


, December 28 


the 
At 8 p.m. (in peal pnt Hal, 
Tt Bord, enalogton, London, 


n, W.S Bir Bamra M See F TÉ. 
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SECURITY REGULATIONS AND THE CIVIL SERVICE 


N outstanding feature of the Geneva Conference 
last August on the peaceful uses of nuclear 
energy was the extent to which it restored the old 
spirit of soientiflo co-operation. Dr. A. H. Snell, 
director of the Physics Division of the Oak Ridge 
National Laboratory, for example, in his “Geneva 
Diary” in the American Sotentist, recorded the opinion 
that the inhibitions of secrecy are no longer a con- 
trolling factor but are vestigial, and have been re- 
placed by mutual goientiflo respect and by a sense that 
everybody is working on the same big job. Prof. I. I. 
Rabi, in expreasing his own satisfaction with the re- 
sults of the Conference in re-establishing the world- 
wide community of scientists, quoted a speech made to 
Hungary over the Moscow radio by Prof. V. Veksler to 
much the same effect, and noting the moentive for the 
mutual exchange of views that the Conference has given. 

The significance of this Conference in re-establishing 
the contact between scientists and the conditions for 
the exchange of ideas upon which eoientiffh advance 
depends is thus widely appreciated by soientiste in 
all countries. It would appear, however, from the 
Prime Minister's very cold and reserved statement in 
the House of Commons on November 22, that political 
circles have yet to appreciate the importance of such 
freer interchange of views and of knowledge, not only 
from the point of view of scientific and technical 
advance, but equally from the point of view of 
preventing waste and duplication of effort. There is, 
it is true, stall much to be done in this respect, and 
scientista generally could use the succeas of the Con- 
ference to illustrate the importance of freedom of 
discussion and of exchange of information as pro- 
viding an essential condition for unimpeded scientific 
advance and for the most effective use of man-power 
and materials. 

That aspect has been kept well to the fore in much 
that has been written on the*security issue in the 
past ten years. It is well put, for example, in a 
symposium of papers on “Internal Security and 
Orvil Rights” published in the Annals of the American 
Academy of Political and Social Soiehce last July, 
particularly in those of Dr. R. M. Hutchins on the 
meaning and signifloance of academic freedom and 
of Prof. M. S. Livingston on science and security. 
With Dr. H. Tayler's account of the dismissal of 
professors who, invoking-the Fifth Amendment, refuge 
to answer political inquiries in public, they help 
British readerg to a cleafer understanding of some 

puzzling moidenta in the United States, as well as 
setting the whole question, of science and academic 
freedom and security in ita proper perspective. 

This symposium is particularly weloome at a 
moment when the debates in Parliament on the dis- 
appearance of the former Foreign Office officials, 
Burgess and Maclean, and the subsequent appoint- 
ment, announced by the Prime Minister on Novem- 
ber 28, of a Oonference of Privy Councilors to 
consider security precautions, brought security 
measures and secrecy again to the front in Great 


Britain. If, for example, there is to be any relaxation 
of secrecy in the fleld of nuclear energy, there must 
not only be publio understanding of the value and 
importance of such relaxation, but equally public 
confidence that the precautions against disregard of 
what secrecy or security measures are retained are 
adequate and effective. The Conference, which 
includes the Lord President of the Council and sıx 
other members, is to examine the security pro- 
cedures now applied in the public services of Britain 
and to consider whether any further precautions are 
called for and should be taken. 

Much of the investigation of this Conference must 
obviously remain secret, though the Prime Minister 
said that any recommendations mvolving changes in 
the law would be referred to the House of Commons. 
It was the more unfortunate, accordingly, that 
neither in the debate in the House of Commons on 
November 7, nor in that in the House of Lords on 
November 22, were the wider issues really discussed. 
While the debates did something to remove publio 
misgivings about the British security system, they 
were over-oocupied with personal and transient 
aspects of the unhappy episode. The Foreign Secro- 
tary, Mr. Harold Macmillan, indeed stated that a 
regular system of positive vetting has been intro- 
duced in all Government departments having access 
to classified material involving the security of the 
State, and that in the Foreign Office the practice 
goes far beyond the recommendation of the com- 
mittee appointed by the Foreign Secretary, immed:- 
ately after the disappearance of Maclean and Burgess, 
to look into all aspects of the security arrangements 
in the Foreign Office. Not only all members of the 
senior branches and the senior grades of the junior 
branches of the Foreign Service are covered, but also 
many more junior grades who are inevitably em- 
ployed on highly classified work. The committee, 
moreover, considered that character as well as 
political [reliability should be agseased, and fresh ' 
instructions to that effect had been issued by the 
Permanent Under-Secretary of the Fareign Office to 
heads of missions and other senior officials before the 
committee reported. 

Mr. Macmillan was emphatio that there could be 
no doubt of the skill, perseverance and loyalty of the 
Security Service, and that we had been able to 
recruit men of remarkably high character and attain- 
ments. He doubted whether any substantial further 
improvements in our security arrangements could be 
made within our existing system of law; but recog- 
a nized that thia and other incidents in the world of 
* science have had a serious effect upgn our reputation 
abroad. He said it is of the greatest importance that 
confidence should be felt that successive Governments 
have taken all steps within their power to stop any 
loopholes and to strengthen any legitimate methods 
of defending the vital secrsta of the country. 

Mr. Macmillan, m concluding, pomted out the real 
difficulty in this new situation that confronts us, of 
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reconciling security with the mamtenance of a free 
society in the face of enemies who recognize no 
restraints. In the effort to preserve tolerance in the 
face of intolerance, it is all too easy to destroy free- 
dom. As the Prime Minister said, it is probably true 
that if the Security Service had the powers which are 
possessed by such services in other countries, Burgess 
and Maclean would not be where they are to-day. 
Sir Anthony Eden added that he is not prepared to be 
Prime Minister of'& Government which would ask for 
such powers of the House. Mr. Alfred Robens, who 
had reminded the House specifically that the attitude 
of our allies, and particularly of the United States, to 
the exchange of atomic secrets 18 conditioned by the 
degree of their confidence in our security arrange- 
ments and our ability to ensure that secreta entrusted 
to us will not pass to & foreign Power because of the 
laxity or inefficiency of our Security Services, agreed 
that we want security without MoOarthyism. None 
the leas, neither the Prime Minister nor the Foreign 
Secretary really faced the issue over paasporta, and 
any legal uncertainty should have made action easier 
rather than otherwise. 

It is on this pomt that doubts have arisen as to 
the vigilance of the Foreign Office, on which some 
rather extreme and ill-judged criticism has been 
founded. It has been argued that issue of a passport 
ia a privilege, not a right, and that a privilege can be 
withdrawn at the discretion of the Government. In 
particular, it has bean suggested that those occupying 
posts involving access to highly secret information 
should be required to surrender their passports, 
which would only be available to them on notification 
of their intention to prooeed overseas. During war- 
time, Bore probedure of this kind could well be 
formulated which would not restrict freedom of 
movement but merely ensure that those engaged in 
certain categories of work gave prior notification to 
a responsible officer of their intention to go abroad ; 
but olear thinking on this matter is easential. The 
general issue is well put by J. A. Fanelli m an article, 
“Passport—Right or Privilege", contributed to the 
sympoerum already mentioned. Mr. Fanelli would 
make passports a right for every citizen—not sought 
by legal prooees ; but while he condemns the present 
practice in the United States, which has been the 
subject of weighty proteste so far as scientists are 
concerned, he would not object presumably to such 
a prooees as that just suggested. Incidentally, in 
Great Britain, as was pointed out by the Minister of 
State for Foreign Affairs on November 1, in theory, 
the Foreign Secretary has the power to withhold or 
withdraw a passport ab his discretion. 

The issue is one on which scientists themselves 
should be thinking constructively. Stray references 
in the debate m Parliament showed that members 
were thinking of scientists in relation to security, 
and that it was recognized as important to take the 
same care in vetting for employment in secret 
research work in industry as for employmen? in the 
Government service. Such requirements have to be 
reconciled, moreover, with the maintenance of the 
conditions under which a scientist, and especially the 
research worker, can give of his best, and secure 
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stimulating contact with other minds. What matters 
above all at the moment in regard to this issue of 
security and secrecy in relation to science 18 that the 
right questions should be asked—the questions which 
scientific advance no leas than the national security 
suggest. 

Those questions are well indicated both by Dr. 
Hutchins and by Prof. Livingston, and their papers 
are not the less relevant in the discussion of British 
security measures in that those measures have 
avoided the grosser errors of which they, and other 
contributors to the symposium, complain. It is 
difficult for the non-scientist to keep clearly in mind 
in this context the way in which progress and leader- 
ship in science and national security alike depend on 
the number and quality of trained mmds we can 
command, or to appreciate that because our mtel- 
leotual potential providesethe greatest security aa 
well as our major resource, to secure the conditions 
which foster :maginative thinking is as important an 
element in defence policy as in research policy. 
Further, to carry restrictive conditions to a point 
beyond the indispensable minimum not merely 
hinders such thmkmg but may also endanger security 
by discouraging the recruitment of the very type of 
mind most required. 

That we need reliable people in positions of 
responsibility and especially in secret investigations 
is obvious; but much keener thinking about the 
purposes of a security system and the way it func- 
tions is desirable than was manifest in either debate 
in Parliament. Moreover, the references to recruit- 
ment never touched on the real iasue—the effect of 
security procedures on the recruitment of men and 
women of the character and ability most desirable 
in the service of the State. If we fail to put the 
proper emphasis on competence, and if independent 
thought and criticiam are at a discount, we may get 
government servants who are loyal, but we may not 
get with that loyalty either the enterprise or the 
competence and vision that to-day are supremely 
important for the maintenance of ional security. 

Nor does the report of the Royal Commission on 
the Civil Service" really discuss this factor. The 
Commission was, indeed, limited by ite terms of 
reference to the consideration of the prmoiplea which 
should govern pay, but including Buch matters as 
hours of work, payment for extra duty, annual leave, 
eto. It recognizes clearly that “these conditions did 
not permit it to explore or comment upon ways in 
which recruitment might be improved and the 
Service made more attractive to possible recruits. 
None the lees, the Commision pointe out that career 
prospects bear closely on the recruitment of suitable 
staff, and it is remarked that a review of recruitment 
procedures might indicate possibilities of improving 
the present situation. In the face of the competition, 
on which some comment was made in evidence to 
the Commission, it is obvious that the time a candidate 
gametimes has to wait before he ip offered a post loses 
the Service many destrable candidates, and it may well 
lord oo nied eer ead 
2 the Otvil Service, 1983—55- 
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recruitment difficulty of which the Atomic Energy 
Authority also complamed in ita first annual report. 

Apart from ita bearing on this question of recruit- 
ment generally and the effect on the quality of the 
candidates who present themselves, the report of the 
Royal Commission on the Civil Service makes little 
direct contribution to this security issue. The primary 
principle laid down by the Commission, that Civil 
Service pay should be based on & “fair comparison 
with the current remuneration of outside staffs 
employed on broadly similar work, taking account of 
differences in qther conditions of service", is the only 
sensible principle. The public service, by ita nature, 
cannot provide its own criteria of what is reasonable 
remuneration ; and the standing advisory committee 
of distinguished men chosen to reflect a cross-section 
of informed opinion in the country, recommended by 
the Commission to advise the Government on the 
remuneration of the higher Oivil Service, ahould help 
to avoid the danger of setting standards from within 
—a practice which the Commision rejecta for the 
scientiflo clase, in spite of the arguments of the 
Institution of Profeemional Civil Servanta. 

The evidence as to the effect of conditions in the 
Civil Service on recruitment is not altogether clear. 
The members concerned in the administrative class 
are too small to be assessed significantly in such a 
sample inquiry as that recently condusted by Political 
and Economic Planning, which suggested that the 
Oivil Service is still obtaining, and holding, a reason- 
able proportion of university graduates, though 
poesibly a lesser proportion of the first-class men than 
enter the Soientiflo Civil Service. The Civil Service 
Commissioners themeelves, while considering that the 
quality of the successful candidates continues in 
general to be satisfactory, doubted whether the 
number of really outstanding candidates is quite 
sufficient for future needs, and would weloome 
another three or four such candidates a year. This 
view was generally endorsed by the departmental 
witnesses ; and in the view of the Ameooiation of 
First Division Civil Servanta, not enough of the 
ablest people from the universities are now entering 
the Service. 

The opinion was expressed in evidence that the 
Civil Bervioe does not require more than about twelve 
outstanding men a year. These should easily be 
obtained from the universities if reasonable conditions 
are offered ; but ıt should also be remembered that, 
particularly aa regards the seientiflo officer clam, it is 
not in the country’s interest that the Civil Service 
should attract more than reasonable proportion of 
the scientiflc and technical talent of the nation. This 
was clearly récognized by the Commission, which 
stressed the importance of preserving as much 
flexibility as pomible for cbmplementa in this field. 
Moreover, tt emphasized the importance of adequate 
opportunities for such staff to transfer to adminis- 
trative poete, both from the point of view of carcer, 
and as a means of ensuring that those responsible for 
policy are fully competent to appreciate the technical 
Bues involved in rts formulation. 

That in itself has some bearing on the security 
issue, if secrecy procedures are to be formulated on 
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a realistic basis, and will also "be of increasing 
importanoe if the Civil Service is nob to lag behind 
outside employment m the attractiveness of the 
scientific or professional career it can offer. It is 
also a prime safeguard in ensurmg that there is a 
reasonable balance m the interchange between the 
Service and industry, over which the Ministry of 
Supply in particular is disturbed. Some such inter- 
change is desirable, but the Ministry of Supply 
thought that superior financial inducements outside 
had led to excessive loas of senior men. The Com- 
mission was, however, strongly impressed by the 
view of the Barlow Committee that the best scientific 
men should have equal prospects of pay and pro- 
motion with the best men in the administrative class, 
at least up to the top of the principal grade. The 
chairman of the Interdepartmental Scientific Panel 
thought that the present position whereby the average 
man reached the grade of prinetpel scientifico offloer by 
age thirty-six and the really first-class man at thirty 
to thirty-two was about right, but that the present 
proportion of posta above that grade was inadequate. 
He also suggested that while the special-merit pro- 
motion scheme was an outstanding success, and 
catered sufficiently for the exceptionally able research 
worker whoee bent did not lie towards administration, 
more flexibility was desirable to enable the Service to 
retam people with administrative initiative and 
ability. 

The Secretary of the Department of Soientiflo and 
Industrial Research also expressed the view that the 
disparity in career valuee between the administrative 
and scientiflo officer class should be reduced, and that 
some posts now in the deputy chief scientific officer 
grade would justify chief scientiflo officer grading. The 
Commission suggests alternative salaries rather than 
one figure for the chief scientific officer class, and sees 
no objection to increasing the number of posta in the 
scientific officer class with the same salary as the 
permanent secretary. It believes, however, that the 
position in the Service at the present time refleota 
that in outside employment generally, in that the 
comparatively small number of outstanding scientists 
are enabled to advance rapidly, while most men of 
average quality do not get much beyond a level of 
responsibility corresponding roughly to that of 
principal scientiflo officer. 

This view finds some support in the recruitment 
position for, while the number of suitable candidates 
was below demand, the real vacancies were fewer in 
1954 than in 1952 or 1953, varying according to 
subjects. There were more than sufficient appli- 
cations from organic chemists and from biologists, 
but there was a nation-wide shortage of physicists 
and engineers. The Civil Service Commissioners 
believe that while the ablest scientists still make 

*ther career at the universities, of those just below 

the highest quality the Government recruits at least 
& fair share, that the standard of applicants is 
improwng, and thkt in the next five years tho 
Departments will obtain suitable men for a high 
proportion of ther demands. Such recruitment 
difficulties as existed are ascribed to the national 
situation rather than to service conditions. 
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Those views wore generally endorsed by witneasea 
from the main departments employing scientific staff, 
and in this context the acute diffloulty of which the 
Atomic Energy Authority complained in its first 
annual report may be a passing phase. The Authority, 
in fact, has rather more flexibility m regard to salaries 
than the Civil Service, and it is inconceivable that it 
is offering leas attractive conditions m regard to 
equipment and the. like than other Government 
establishments. ‘These conditions, in fact, frequently 
give the Government service a considerable advantage 
with the research worker over other bodies or indus- 
trial firms, particularly if there is any substance in 
the view frequently expreesed that an industrial 
career does not give the same prestige as an academic 
career with outstanding research work. 

One possible explanation may be tho severe sereen- 
ing to which many of the Atomic Energy Authority’s 
staff are subjected. This inevitably reduces the num- 


` ber of eligible candidates, and apart from deterring 


some who would be eligible, the delay involved may 
lead to others taking employment elsewhere. The 
point is worth considering, for it is not only in work 
on nuclear energy that it is desirable to keep secrecy 
requirements and screening investigations to the 
indispensable minimum. The Oonference of Privy 
Counsellors is charged with seeing that security 
measures in Britain are adequately conceived and 
effectively operated. It is no leas important to see 
that they are wisely applied, and that they are not 
allowed to obstruct the nation’s economy by being 
used where no real purpose is served. The restoration 
of confidence in the security measures operating in 
Great -Britain and abroad is not simply & matter of 
seeing that they are adequate and are efficiently 
operated. It is no leas a matter of seeing that they 
are limited to their proper field, and that the lines 
between military and non-military work on nuclear 
energy, for example, are drawn as clearly as possible. 
The philosophy which ,inspires the whole security 
system should be one which keepe secrecy in its proper 
place, and makes if the servant and not the master 
of policy, placing its reliance not on negatives but on 
the positive contributions which imaginative, alert 
and creative thinking make to our economy as well 
as to our system of defence. The remuneration 
offered in the Civil Service is still one factor which 
determines the power to attract recruits of the 
character as well as of the intellectual ability which 
that Service demands. 


THE PHILOSOPHY OF NATURAL 
PRODUCT CHEMISTRY 


The Structural Relations of Natural Products 
Being the Fi Weizmann Memorial Lectures, " 
December, 1953. By Sir Robert Robinson. Pp. 
xai-+ 150. (Oxford : Clarendon Preas; London: 
Oxford University Prees, 1955.) °28s. net. e 

HIS is a remarkable little book. Its distinction 

is twofold. First, ib 4s, go far as I am aware, 
the first book that has been written by Sir Robert 
Robinson. Beogndly, it representa the first serios of 
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Weizmann Memorial Lectures delivered at the 
Weizmann Institute, Rehovoth, in memory of 
Israel's late President. 

Dr. Chaim Weismann was widely respected for his 
scientific work, not only in Israel but also in all 
countries of the world where the science of organic 


‘chemistry is seriously pursued. An mtroduction to 


the volume under review by Dr. E. Katchalski, the 
present director of the Weizmann Institute, indicates 
somethmg of the character of the man who is to be 
honoured im perpetuity and gives a glimpee of the 

that science jes in the new 
State of Israel. It need only be said that the first 
Weismann Lectures are a worthy token of respect by 
one great man for another. 

The main purpose of the book is to show how the 
constitutions of natural producta oan be broken down 
into amaller units. Once these smaller units have 
been recognized, they may be reassembled in different 
ways in order to provideestructural formule which 
may, or may not, represent real natural products. 
The fundamental concept carries with it the implioe- 
tion that there is & relationship between the assembly 
of the hypothetical structural units and the real, but 
stall unknown, processes of biosynthesis. It 
is somewhat paradoxical that the more complex the 
natural product the more easy it is, m general, to 
discern the structural unite from which it is oom- 
posed. It is largely for this reason that 'biogenetio 
concepts’ have now become an important ancillary 
to more orthodox methods of elucidation of the 
constitutions of organic moleculea. 

The first lecture deals with the buildmg up 
fatty acids from O, residues, the modification bus 
scheme to include isoprene residues and the derived 
terpenoids and steroids, the development of carbo- 
hydrates and their , the introduction of the 
O,—O,, the O,—0,—0, and the THER Sy UN 


structural groups and some miscellaneous 
inoludmg mould ucta. The breadth of the 
_ covered is such b no group of substances can be 


treated in any detail. Nevertheless, the integrating 
power of the method is so greet, and Sir Robert's 
exposition Bo able, that the essential points are clearly 
presented. Any reader who is interested in, say, 


Ip edu e e E 
to follow*the full development of his 


' probably 


The application of 'biogenetio co 
d of alkaloid 


receives ita finest ion in the fl 
chemistry. It is in this branch of knowledge that 
Sir Robert’s classical paper of 1917, deecribing the 
synthesis of tropinone, adumbrated clearly all gub- 
sequent developmenta. The second and third lectures 
+ the various groups of alkaloids in order of 
increasing complexity. Again, it is the more complex 
compounds w. wrih tell us most about biogenetic 
pathways. For example, gnce the concept of the 
fission of the aromatic ring of 3: 4-dihydroxyphenyl- 
alanine (or its esc rape dde ro rA 
Woodward to exp the biogenesis of strychnine, it 
was possible to correlate theoretically the 
e and groups of alkaloids. Furthermore, Sir 
Robert was even able to deduce the correct oon- 
stitution. for emetine. The achievements of the theory 
in alkaloid chemistry are indeed impressive. 

The use of ‘biogenesis’ in the elucidation of the 
constitutions of organic molecules has had its critics, 
especially from the biological side. Nevertheless, rt 
would seem philosophically improbeble that such 
remarkable order as is presented in the book under 


A ʻo 


No.449 December 31, 1955 
review should not have a real basis in Nature. No 
one pretends that the unite written down by the 
organic chemist, or even used by hm m syntheses 
under ‘physiological conditions’, are really present in 
the plant. All that is claimed is that the equivalents 
of these units are available. We are just now begin- 
ning to see the fruita of tracer experimenta, which 
should do much to place ‘biogenstic concepte’ on an 
even firmer theoretical basis. There is no clash here 
between the organio chemist and his more bio- 
logically minded colleagues. Provided that con- 
stitutional arguments by ‘biogenesis’ are used as a 
stimulus to critical imental work—not as a 
substitute thtrefor—the method has much to 
commend it. 

This book can be thoro y recommended to all 
mature organic chemists and others interested in the 
subject. Ib is a little unfortunate that a work which 
deserves to be read so widely should be so oom- 
paratively expensive. D. H. R. Barron 


CLASSICAL ELECTROMAGNETISM 


Electromagnetic Theory 

By Prof. V. O. A. Ferraro. Pp. viii+555. (London: 
The Athlone Press (U: ity of London), 1954. 
Distributed by Constable and Co., Ltd.) 42s. net. 


ROF. V. C. A. FERRARO'8 book “has been 
written to meet the requirements of studenta 
reading for an Honours degree course in Mathemation 
. - it should also be of use to physicists and elec- 
trical engineers”. Four-fifths of the book is devoted 
to the steady state (i steady currents and 
their magnetic fields); this part contains chapters 
devoted to special topics such as systems of oon- 
ductors, images and inversion, steady-current net- 
works and boundary-value problems in potential 
theory. After the introduction of electromagnetic 
induction and the development of Maxwell's equa- 
tions comes a chapter on al ing-current theory 
and two cha on electromagnetic waves. The 
book closes with & chapter on the motion of charged 
particles in steady electric and magnetic flelds. There 
are an extensive collection of examples at the end of 
each chapter and & number of worked examples in 
the text. 

The balance of emphasis between static and 
varying fields, and the necessarily brief account given 
of the applications of the theory, suggest that the 
book shod be appraised primarily as an exposrtion 
of the fundamental principles of electromagnetic 
theory. For this tion the author adopta the 
traditional method, proceeding from the electro- 
magnetic fleld ij free space to the properties of 
dielectrics considered as regions of distributed polar- 
ization, and then to the magnetic fields of t 
magnets and magnetic m&tpriala. The theory of the 
magnetic flelds*of steady currents is developed from 
the properties of the circulation integral, and the 
connexion between electromagnetic mduction and 
the conservation of energy is explamed. 

This approach to electromagnetic theory un- 
doubtedly has many advantages. It enables the 
student to obtain a firm grasp of the physical 
significance of the electric and magnetio fleld-strength 
and induction vectors by studying their simplest 
manifestations ; and this familiarrty with the basio 
6o. ta facilitates the understandmg of their rather 
complicated mterconnexions in Maxwell’s equations. 
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On the whole, the author has ekploited well the 
advantages of his choice of method, and the result 18 
a readable and lucid text-book of classical electro- 
magnetic theory. The book is open to emticism. 
however, on important points of detail. For example: 
the mtroduction of the displacament current 18 based 
on an apparently arbitrary preference by Maxwell 
for closed currenta; the treatment of the energy 
density of the magnetic fleld, on which the deduction 
of the law of electromagnetic induction depends, 
by unjustified generalization, from ‘a 
ormula develo for permanent magnets in freo 
space, to systems contaming permeable media and 
electric currents ; the proof of an important formula 
for the energy of & distributed current system is 
based on the statement, which is several times 
repeated in other contexts, that the stream lines in a 
solenoidal field are closed curves; and even ina 
theoretical text-book one does not expect to find 
such statements as that “molecules become electric 
dipoles only through the action of the inducing 
electric fleld", and that in iron the intensity of 
magnetization is directly proportional to the mag- 
netic fleld. E. Wirp 


BRITISH .MOSSES AND 
LIVERWORTS 


British Mosses and Liverworts 
An Introductory Work, with Full Descriptions and 
Figurea of over 200 Species, and Keys for the 
Identification of all except the Very Rare Species. 
Written and Ilustrated by Dr. E. Vernon Watson. 
Pp. xvi+419+18 plates. (Cambridge: At the 
University Press, 1955.) 45s. net. 
TE need for a simple flora dealing with the 
British bryophytes has been felt for a long time. 
It is true that the identification of the Brith species 
is well provided for by the handbooks of Dixon and 
MacVicar; but the comprehensive detailed treet- 
ment which makes these works so valuable 18 apt to 
be ing and even somewhat forbidding to the 
beginner. Dr. E. Vernon Watson has now produced 
a clear and attractive introductory flora, which 
should be a great asset to anyone commencing the : 
study of British mosees and liverworts. It has 
naturally not been possible to include all the British 


liverworte are ay and clearly described in the 
mtroduction and gloseary, which should enable the 
book to be used successfully even by those with little 
previous knowledge of the bryophytes. Although full 
descriptions and drawings are given for only 154 
species of moses and Pee prea of liverworts, tho 
keys and notes provide in all for the identification of 
310 mosses 136 liverworts. Several practical 
vials have shown that the keys are easy to follow 
and are based on readily determined characters. A 
few numbers have evidently been omitted accident- 
ally from the key onp. 59, but any such errors should 
give IrtiJe diffculty and are not easy to avoid ın the 
first edition of a book of this type. The detachable 
fleld-key is an innovation ef doubtful value. Since 
only the commonest species are included, its use 18 
sure to lead to disappointment on many occasions. 
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In a number of respecta the book is an improve- 
ment on previous bryophyte floras. The drawings of 
the species selected for detailed treatment are par- 
ticularly valuable ; and include habit drawings as well 
as figuree of details im t for identificawon. The 
descriptions are straightforward but sufficiently full, 
and are accompanied by useful ecological notes. 
Habitat lists at the end of the book indicate the 
range of species most likely to be encountered in 
twenty-five different habrtata, and ahould be of great 
value to those field-studies of the bryo- 
phytes. Mention should also be made of the fino 
photographs, which illustrate the attractive appear- 
ance of some of the common moeses and liver- 
wortas. : 

Jt may be said in conclusion that Dr. Watson 
has succeeded admirably in his aim of providmg a 
sound introductory flora of the Britush bryophytes. 
The British student i8 now well ardd wi 
floristic works; but there is ‘still a great need for an 
introductory work dealing with the more general 
aspects of bryology. Anyone acquainted with the 
classical works of Hofmeister, Leitgeb, Goebel and 
others, and with the many recent contributions to 
the morphology, physiology, cytology, genetics and 
general biology of the bryophytes, will realize that 
taxonomic studies are only one approach to the many 
aspects of bryological science. A, ALLSOPP 


BLACK FLIES OF GUATEMALA 


The Black Files (Diptera, Simullidae) of Guatemala 
and their Role as Vectors of Onchocerciasis 

By Herbert T. Dalmat. (Smitheonian Miscellaneous 

Collections, Vol. 125, No. 1, Pub. 4178.) Pp. 425+ 

44 pl. (Washington, D.O.: Smithsonian Institution, 

1955.) 


the New World onchocerciasis is endemic in 
certain areas in Guatemala, Mexico, elsewhere in 
Central America, and in Venezuela. In communities 
within these areas in Guatemala, the degree of 
infection may vary from 5 to 100 per cent, with an 
average of about 85 per cent. About half those 
infected suffer from ocular symptoms, and about 
5 per cent suffer the most serious sequela, namely, 
blindness. It has been estrmated that some thirty- 
five thousand persons in Mexico and some twenty-five 
thousand in Guatemala are infected. As in Africa, 
the infeotang worms are transmitted from man to 
man by species of Simuliidae. Nuisance caused by 
the biting flies can also bring to a halt fleld-operations, 
particularly the harvesting of coffee, which is the 
most important crop in the endemic areas of Guste- 
mala. Prior to 1984 only three ea of Simuludas 
were known from Guatemala ; that, year Bequaert? 
added three more. To anyone acquamted with the 
Simuludae and able to read maps, this was obviously 
a quite unrealistic picture of the Bimulid fauna in & 
country like Guatemala. This book by H. T. Dalmat 
presenta the results of nearly six years (1947-58) of 
intensive work on the Simuludae m Guatemala, done 
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controlled rearing has provided them. No new 
species are described ; but there are iptions of 
sexes and stages not previously known. for 
identification of the species m all stages are provided, 
and there are excellent series of figures of genitalia, 
eto. all drawn in the same style from uniformly 
prepared perte. Uniformity of style and preparation 
is important because parts such as the male claspera 
can give very different impressions of their charac- 
teristics if snipped off abdomen at slightly 
different angles. The keys are restricted to the 
species known from Guatemala, and one therefore 
wonders if there is much real value in gi a key 
to the sub-genera of Simulium. ‘Alt that thie key 
does is to pick out three species which are the only 
representatives of their different sub-genera m Quate- 
mala and then lead on to other keys to the remaming 
Hage of the other four, sub-genera represented in 

Guatemalan fauna. Only the more important 
and more recent referenoeg for species are given, 
and the reader is referred to Vargas’s' catalogue of 
‘New World Simuliidae” for the complete literature 
up to the date of that catalogue (1945). The status 
of genera and sub-genera is not discussed. 

Valuable and important as these systematic 
descriptions are, the parta of the book that will 
interest Old World readera most are probably those 
dealing with epidemiology (pp. 6—57) and ecology 
(pp. 318-872). Anyone proposing io carry out a 
survey of Simulidae would do well to study Dalmat’s 
approach and methoda. The various tablee, graphs, 
ote., obviously represent but a creaming of a vast 
amount of data collected. 

In certain regions the rainy season is inimical to 
Simuliidae because the exceptional amounts of water 
scour large numbers of larve and pups from their 
substrates and wash them down-stream to conditions 
under which, even if they could gain a foothold, 
“they would not survive. The coffee crop 1s usually 
Pp uoi I REL TADA Arena eee 
At harvest large num of workers go to these 
coffee fields, and men especially will expose the upper 
parts of the body and roll up their trouser legs when 
pickmg the bermes. Furthermore, while picking 
berries, the workers stand relatively still ın one place 
and so present excellent targets for the flies. If the 
harvest oomcides wtth a good emergence of adult 
Simuliidae, then conditions are ideal for spreading the 
infection of onchocerciasis, for the adult flies will 
travel conmderable distances to obtain a blood- 
meal. 

Only three species of Simulium ap to be of 
importance as vectors of onchocerciasis m Guatemala : 
ochraceum Walker, metallioum Belardi and callidum 
Dyar and Shannon. These three are markedly anthro- 
pophilic in habit compared with the remaming species. 
Itinerant ers are & feature of Guatemalan village 
life, and they may possibly be a source of infection. 
The exact factors that captrol endemioity are not yet 
ap : the prmcipal vector sbems to be S. 

Walker; but the arees of endemicity do 
not extend to the margins of the distribution of this 
species. : 

The Smithsonian Institution is to be congratulated 
on the general format and production of this book, in 
which ib has been asmsted financially by the Pan- 
American Sanitary Bureau. Jomw SMART 

Poquacrt, J O. fn Biros R P., Bandground, J. D., Boquseri, J C. 

Central American Form of the Disease” $ $ 

Inst. Trop. Biol. Med., Harvard Untv., Contr. No 6, 2% ; 
3 Vargas, L., Inst. Sahehr. Bafom. Trop., Mesroo, No. 1 (1045). 
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COMBUSTION IN THEORY AND PRACTICE 


. By T. F. HURLEY, O.B.E. 
Chlef Research Engineer, Fuel Research Station, Department of Sclentific and Industrial Research 


CONFERENCE on the subject of combustion 
was held in June of this year in the United 
States at Boston under the auspices of the Institution 
of Mechanical Engineers and the American Society 
of Mechanica Hngmeers and repeated in London in 
October. At each meetmg the same forty papera 
were presented and discussed, seventeen being 
of British or European origm and twenty-three 
American. 
The main idea of the conference was first to Ink 


theory and ice in sphere of combustion by 
presenting reeult& of theoretical work to practical 
engineers, and secondly to provide an opportunity 
for practical 


uad: to discuss the application of 
theory in the of boilers, furnaces, internal oom- 
bustion engines and gas turbines. On the whole, 
this theme was followed and was not lost to view in 
the mass of useful information of a practical nature 
which was also presented in the papers and discussed 
in both Boston and London. 

For convenience of discussion, the conference was 
divided into six sessions, the first of which dealt with 
the chemistry and physics of combustion from the 
fundamental t and included an American paper 
` on the appraisal of combustion research. This paper 
reviewed the history of the development of the art 
of combustion in & comprehensive manner, and the 
authors’ reflexions in tion to the theme of the 
conference obviously had & marked influence u 
the views which were expressed. ing the distaste 

The second, third, fourth and seasions were 
concerned with papers on boilers, industrial farnaces, 
internal combustion engines and gas turbines, 


respectively. They were mainly, though not entirely,- 


of & practical nature and dealt with such subjects as 
fuels of all types, the design of equipment, operating 
difficulties and experiences, and instrumentation. 

The sixth and*final seasion was used to summarize 
the previous flve and was the only one in which the 
conference was divided into sections for the simul- 
taneous discussion of different groups of papers. The 
fundamental papers were discussed in on, but 
not in Boston. 

It was suggested in the general papers and generally 
agreed in the discussion that, in the fleld of combua- 
tion, basic and ice are far apart: the 
practical engineer has developed his full-scale equip- 
ment and methods empirically, as a result of experi- 
enoe rather than by the application of scientific date. 
When in difficulties he call in the chemust or the 
physicist to explam new phenomena which he has 
encountered ; but the function of the scientist should 
be to predict as well as to explain. 

Various explanations were put forward : one being 
that through over-specialization the engineer and the 
scientist not only see the same thing from different 
angles but also speak different The engmeer 
should therefore learn to state his problem n a manner 
which would be undérstood by the scientist, while the 
latter should present his resulta in such a way that 
the engineer can readily see how to apply them m 
practice. Some authors and speakers advocated the 


use of middlemen or interpreters who could speak 
both languages, while othera thought that, whenever 
possible, both large- and small-scale research and 
development should be carried out jomtly by 
teams comprising, in the ideal case, engineers, 
chemista, physiciste and mathematicians. 

From a different aspect a minority pomted out 
that the chemistry of combustion is extremely oom- 
plex, bbs ve a wero uncer Divers to 
adapt plant quickly to suit new conditions. He may 
ave only a- limited: enowiedie cf the detalle CP ED 
combustion mechanism but, nevertheless, especially 
in the older flelds of application, he has ample know- 
ledge of the conditions necessary to obtain, and 
maintam, a very high standard of thermal efficiency, 
and he has amply proved his ability to apply his 
knowledge. 

Many of the papers, taken from all sections of the 
conference, amply demonstrate that ın most practical 
applications combustion, in itself. does not present a 
major problem. In some cases the type of fuel used 

the design of the combustion equipment are 
decided by the size of the plant, im some by main- 
tenance problems or ease of control, and, in nearly 
all, by economic considerations. In each session 
emphasis was placed on the effecta of impurities in 
the fuel, which are so important that combustion 
problems usually become apparent only when some 
such effect as temperature accentuates the difficulties 
caused by the presence of harmful elements such as 
sodium, sulphur or vanadium. In boilers the process 
of combustion is subordinate to considerations of 
heat transfer and the avoidance of bonded and other 
external deposits ; in furnaces the life of the roof is 
all-important; in internal combustion i the 
use of residual oils has brought up problems of 
abrasion and oorrosion, which were discussed in 
detail; and in industrial gas turbines, although 
combustion problems are more important than in 
gome other fields, the effect of impurities such as 
vanadium in residual oil 18 receivmg much attention. 

Although in the past the art of combustion may 
have devel more as & result of experience than 
by the application of fundamental data, the high 

. rates of reaction and of heat-release which are 
demanded when burning fuel in the newer types of 
equipment, such as gas turbines and ram jets, bring 
much nearer the time when performance will be 
limited by the basio mechaniam of the combustion 
process. Possibly for this reason great interest was 
shown in an American paper describing experiments 
to determme the maximum heat-release to be 
obtamed by burning liquid hydrocarbons and to 
observe the conditions which limit reaction-rates. In 

* these experimenta it was found that, under certain 
specified conditione, the maximum" heat-release was 
8-0 x 10° B.Th.U. ou. ft. per hr. per (atm.)'*, 
and m the stages of combustion the 
oxidation of carbon monoxide was the slow controlling 
step. T 

For various practical reasons the maximum heat- 

release obtai in these experiments is more than 
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ten thousand tmies that employed in moet modern 
water-tube boilers; but it was pointed out that 
heat-releases of the same order occur intermittently 
in mternal combustion engines and a figure of several 
million B.Th.U. per cu. ft. per hr. was quoted for 
continuous combustion in gas turbmes. The oon- 
clusion that the oxidation of carbon monoxide limits 
the maximum heat-release is consistent with British 
experiments showing that the combustion of carbon 
monoxide is inhibited by tho of methane. 
It may also be in line with & statement that in the 
gas turbine most of the heat-release takes place in 
about one-third of the space used for combustion, the 
remainder being used for the combustion of hydrogen 
and carban monoxide. 

It must not be thought that, even with the older 
methods of combustion, progress has been made 
without the use of extensive research or without 
employing scientifio methods of investigation. Thus 
some scientists would not regard work carried out on. 
combustion under the rapidly changing conditions 
within the cylinder of an mternal combustion engino 
as fundamental; but one described experiments 
in wish. thé sienio. rmothod is asd nir dla 46 
examine the flame stability in an internal combustion 
engine by means of new electronic measuring devices. 
Similarly, much use is made of models to examine 
the influence of aerodynamic flow upon the 
combustion process in plant as divergent in oon- 
struction as the open-hearth furnace and the gas 
turbine. 

Mention may also be made of some of the other 
examples of applied reeearch on combustion which 
were discussed at the conference. The high tem- 

tures encountered in modern small-sized oom- 
Denon chanibem and the extended use of automatic 
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control in the larger sizes have resulted in the develop- 
ment of many new mi instruments. The 
radiation from the flames of solid, liquid and gaseous 
fuels ıs being studied by an mternational committee 
and, with each type of fuel, attempts are being made 
to correlate radiation with the progress of combustion. 
The chemical and physical properties of the ashes m 
various types of fuel are bemg studied intensely, not 
only with the object of reducmg deposits on metal 


tel work is proceeding on the use of 

to influence the actual combustion process, 
eee ae es ea ee 
deposrts and upon wear and tear. Oampletenees of 
combustion is also bet controlled to prevent 
deposite. As a final example, studies of aerodynamic 
flow in various types of combustion chamber are of 
outstanding interest on account of the influence of 
the flow pattern upon éhe conditions controlling 
combustion at any particular pomt and at any 

i time. 

Oonsidering the complete conference in relation to 
ite central theme, it would seem that the practical 
engineer haa developed combustion techniques which 
have served their immediate purpose and which, in 
the past, have bean good enough to make the actual 
process of combustion & minor problem. More 
recently, he has found it noceasary to carry out 
intensive work on closely associated 
phenomena ; but he has not, so far, made much use 
of the fundamental chemistry and physics of the 
combustion mechanism. The conference clearly 
deplored this fact and supported the view that the 
time has arrived to take positive action to close the 
gap between theory and practice. 


THE SCIENTIFIC STUDY OF PLANTS* 


By Pros. H. 


E. STREET ` 


University College of Swansea 


d Department of Biology of University 
College, Swansea, was founded in 1921 under 
the direction of Dr. Florence A. Mockeridge; in 
1986 she was elected its first profeasor of botany. 
Now the College is establishing Departments 
of Botany and Zoology and new biological 
laboratories. The pioneer oi ita at Bwansee have 
faced, in some measure, that resistance which their: 
subject has encountered at many pointe during ita 
history ; a resistance which arises because its impact 
on our dogmas and ways of life is more direct and 
ee adn 

exists & widespread lack of understanding of 
the nature and importance of contemporary botany. 
It is therefore appropriate that I should endeavour 
to trace, in very broad outline, some of the mam 
currente of its historical development. 


Systematic Botany and the Concept of Evolution 


Know. of the usefulness ef planta is as old as 
man hi It was not, however, until fhe rise 
of the Greek and Roman civilizations, and then 
picagy S5 A wu ue identificatign of 


Substance of an inaugural leeture delivered on October 27 
ab the University College of of Swansea. 


medicinal plante, What aystematfo and detailed 
descriptions of planta were written down. From 
work of this kind originated the ‘Herbal” of 
Dioscorides, produced in the first century A.D. . 

The Dark intervened between the fall of Rome 
and the Renaissance. Then came & renewal of 
ecg Of DONUM eua Uo Deis or 
by the the drawings of 
Toonarda da Vias, Gi a a A 
of the Ancients, by publication of the sixteenth- 
century herbals, by the anatomical studies 
Harvey, and by the founding of learned societies like 
the Royal Society. It wag'a this time that botanio 
(physic) gardens were established im the ancient 
universities of Europe, and that rers first 
brought to Europe many of the f planta we 
know to-day. 

Stimulated by Baoon's dictum that the essential 
first step for scientific is the accumulation 
of facta, and aided by 8 introduction ae of 
aloohol BB B MULA de ire &roso during the 

th century a group of naturalists which 
imluded Tournefort in France and John Ray iun 
Cambridgeshire. They not only collected and 
described plants, but also sought to clasify them into 
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species, and families. They recognized not 
only distinct species (a unit introduced by Aristotle) 
but also resemblances and affinities between them. 
This work formed the basis for the “Systema Naturae" 
of Linnaeus, first published in 1785; & work which 
exercised a very powerful influence. Botanists 
assiduously sought new genera and species. They 
came to be esteemed within their own circle m pro- 
portion to the number of flowermg planta the 
characters of which they knew by heart. 

This static eighteenth-century botany, by stimu- 
lating the search for new species, brought about ita 
own ecli Botanists travelled in the ships of 
Oook Flfnders and in the nineteenth-oentury 
voyages of scientific loration. Knowledge of the 
living world grew rapidly and excited great interest. 
Geology developed the concepts of palmontology, 

i le the study of fossil plants initiated 
by Robert Brown (1851). The concept of species as 
immutable unita each dpting back to an act of 
between species, particularly the basio similarity of 
structure among the warm-blooded animals, sug- 
gested a common ancestry. Fossil organiams were 
clearly related to, but quite distinct from, living 
species. Domestic animals and cultivated planta 
were known to have arisen by human selection of 
the progeny of their wild ancestors. In the writings 
of Buffon, Eraamus Darwin and Lamarck, species 
were regarded as undergoing continuous change, the 
bewildering of living organisms as having 
arisen from a er number of ancestral types and 
as now undergoing change into the organiams of the 
future. The situation awaited the synthesis achieved 
by A. R. Wallace and by Charles Darwin, whose 
"Origin of Species by Means of Natural Selection” 
was published m 1859. 

Darwin had set forth the immense weight of 
evidence for the hypothesis that the diverse forms of 
life are of common descent. Strongly influenced by 
Malthus, he explained the of change by 

ting that natural variations were inherited 
and selected in a “‘struggle for existence". Darwinism 
and the evolutionary contention of Spenoer that the 
direction of change had been such as to produce 
higher from lower forms of life became synonymous 
in men’s minds ‘and found wide acceptance and able 
protagonists. 

This concept of organic evolution played an 
important part in the ferment of scientific ideas 
which characterized the second half of the nineteenth 
century. The challenge of Darwiniam was, however, 
not fully understood by contemporary biologists. 
The systematists saw in it a justification for their. 
work; they embroidered and extended the systems 
of classification, which now seemed to reveal the 
evolutionary of the past; there arose a 
veritable forest of geneologioal trees. The spirit of 
the Darwinian period fiq 1860 until 1900 directed 
attention away from a really critical examination of 
the nature and extent of natural variation, and of 
the mechanism of evolutiqnary change. 
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The Study of Cells and of Heredity 


To understand how the soientiflo study of planta 
was to move forward, it is necessary to go back to 
the publication in 1665 of the “Micrographia” of 
Robert Hooke, to his “new invisible world” of«the 
minute structure of planta revealed by the micro- 
scope, to the discovery of “‘cells’’. This was quickly 
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followed by the work of other séventeenth-century 
microeoopists like Malpighi and Grew, who showed 
that the stems, roots, leaves and flowers of plante 
are compounded of many different kinds of cells 
arranged in patterns of tissues. Further progress, 
however, had to await the development during the 
nineteenth century of more mucrosco pes. 
1881 saw Robert Brown's description of the nucleus, 
and 1838 Schleiden’s deeaription of the cell substance 
(cytoplasm) in which the nucleus was always em- 
bedded. These together constitute protoplasm, the 
living substance of the cell. The enclosing cell wall 
which alone had been observed by the seventeenth- 
century microscopista was not the cell as we now 
visualize it, but simply the envelope of struc- 
tural material around it by protoplasmic 
activity. 

By 1878 Abbe microscopes, with achromatic lenses, 
were being and distributed by Zeie of 
Jena ; they foreshadowed in all essentials the micro- 

of to-day. By 1848 certain one-celled planta 
been observed vog etd fission into two 
daughter cells. In 1875 Ed trasburger, using 
an improved microscope and basic aniline dyes as 
nuclear stains, was able to give the first detailed 
description of this process of cell divimon, showing it 
to be a process led and controlled by division of the 
nucleus. Preparatory to nuclear division, there 
appeared in the nucleus minute, deeply staming 
(chromatin-rich) threads, the chromosomes, constant 
in number and form in the nuclei of each plant 
species. Durmg nuclear division these chromosomes 
underwent a precise longitudinal division so that each 
daughter nucleus received its proper chromosome 
complement ; the formation of daughter nuclei was 
followed by division of the cell. Evidence accumulated 
that the chromosomes were t structures the 
staining properties of which varied with the state of 
the nucleus. E 

The new microscopes also made possible study of 
the of sexual reproduotion at the oellular 
level. In 1855 Pringsheim mtroduced his observations 
thus: ‘with regard to the manner in which the 
(sexual) organs ici materially m the act of 
i even as regards the necessity for 
their co-operation, there are but vague surmises’’. 
to describe accurately the act of 
fertilization in the alga Vaucheria, thereby demon- 
strating for the first time that the subsequent 
development of the female cell into a new plant was 
not initiated by some mysterious male easence—the 
“aura seminalis” of Aristotle—but by a fusion of the 
sex cells. This was followed, in 1887, by Beneden's 
demonstration that in Ascaris the easential feature of 
fertilization is & fusion of the sex nuclei, each with 
the haploid chromosome number, to give a fusion 
nucleus containing ane set of chromosomes of paternal 
and one of maternal origi. Preparatory to the 
formation of sx cella the haploid number was restored 
by a special reduction division, fiet observed in 
plants, again by Strasburger (1804). In this, cor- 
responding chromosomes paired off and then separated 
to give haploid nuclei each oontaining some paternal 
and some maternal chromosomes. These researches 
pointed to the chromosomes as the physical agenta 
of heredity. Full recognition of their mgniflcance 
camee however, ofly after botanista and roologiste, 
labouring to interpret the resulta of oontrolled 
breeding experimentis, bad formulated hypothetical 
concepts which described, at first unwittingly, and 
then with imcreasing consciousness, the nature and 
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behaviour of the oAromosomes ; 
the science of cytogenetics. 

The b experiments of Mendel were begun in 
1857, published in 1865, and then completely neg- 
lected until confirmed and acknowledged in 1900. 
First Mendel had studied the mheritance of single 
recognizable characters, for example, average height, 
when ‘dwarf’ and ‘tall’ varieties of peas were crossed 
and the hybrids selfed. To explam his resulte, he 
had to postulate that the reesion of the character 
was controlled by a pair of determinante (in 1900 
termed ‘ genes’ by Johannsen), one derived from each 
parent, that in the zygote the expression of one of 
these factors was dommant over the other (the ‘tall’ 
gene was dominant), and that the maternal and 
paternal members of the gene pair suffered random 
distribution to the sex ocells formed m preparation for 
the next generation. Mendel had then extended his 
work to study simultaneously the inheritance of two 
characters and concluded that the genes for separate 
charactere were inherited quite independently. 

Bubeequent work, particularly with the frut-fly, 
Drosophila, initiated in 1900 by Mor in Columbia 
University, extended &nd modifled Mendel's findings. 
Characters were not inherited mdependently but in 
‘linkage groups’; only characters from different 
groups behaved in & typical Mendelian manner. The 
number of linkage groups corresponded with the 
haploid number of chromosomes. Linkage of genes 
was, however, not absolute; if the genes of the 
linkage group were on the same chromosome, then 
there occurred an interchange or ‘croasing-over’ of 
genes between peired chromosomes during the 
reduction division—this was the genetic significance 
of the ‘chiasmata’ observed in reduction division. 
'Oroeaing-over' frequencies between genes could only 
be explamed by postulating that the genes are 
arranged in a linear series along the chromosomes ; 
just as are the chromatin granules of the chromosame 
threads. The visible structural units of the chromo- 
somes were either or were the loci of genes, 
themselves still maler material entities. Thus arose 
the ‘theory of the gene’, from which has stemmed & 
deeper understandmg of the twin problems of the 
variability within species and of the change into 
new species during evolution. 

Darwin had postulated that evolution was a proceas 
of gradual change, the cumulative effect of successive 
small variations over many generations. Hugo de 
Vries, like others before him, was, however, con- 
vinoed that series of individuals grading from one 
species into another, such as would be expected from 
Darwin's hypothesis, are in Nature conspicuous by 
their absence. In 1886, examining a colony of the 
American evening primrose, he found variante whioh 
on selfing gave rise to quite new and true-breedmg 
forms. Here it seemed was a species disintegrating, 
suddenly not gradually, to use de Vries’s term, by 
‘mutation’. Similarly, Johannsen (1913), although 
quite unable to alter gradually the mean seed-weight 
of beans by always selecting and replanting the 
heaviest or the lightest seed, encountered two cases 
of mutation in which the mean seed-weighte suddenly 
changed to new and persistent values. These 
mutations were *apparently quite unrelated in 
direction or extent to environmental influencee. 
Their discovery, combined wrth tfe iog that 
heredity operates through special sex set aside 
early in development, formed the starting point for 
the now generally accepted view that evolution has 
proceeded by naturally occurring mutation. These 
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sudden are quite unrelated to characters 
‘acquired’ during the development of the ism. 
They are subjected to natural selection or rejection, 
and, since many are unfavourable, there is a pre- 
ponderance of rejection. 

The rapid &ooumulation of genetic data which 
followed the rediscovery of Mendel’s work not only 
exposed the phenomena of ‘linkage’ and 'croesing- 
over’, but also that of gene mteraction. Gene inter- 
action, together with the independent inheritance of 
‘inkage groupe’ and their fragmentation by 'croesing- 
over’, showed that inherited variation could arise 
by a reahuffling, during reduction division, of a fixed 
gene population. Mutations, the changes important 
in evolution, were, by contrast, shown to mvolve 
either quantitative or qualitative change in the gene 
population. One kind of mutation arose from break- 
downs in chromosome behaviour; their frequency 
could be speeded up by agents like colchicine and 
mustard gas. Such chrom mutations involved 
deletions or duplications of chromosomes or of 
chromosome segments; sometimes duplications of 
whole seta of chromosomes s {poly ploidy). The second 
kind, gene mutations, involved radical changes in 
individual genes. These also occurred naturally with 
a very low frequency ; many mutations of this kmd 
have been induced by X-rays, garoma-rays and other 

It thus became possible to explain at the chromo- 
some-level the concept of species, the nature of 

~ natural variation within species and the mechanism 
of evolutionary change. 
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Plant Physlology and Blochemistry 


Tt 18 necessary now to considé? the development of 
a further, and again quite different, level of approach 
to biological problems. 

The seventeenth-century microscopists, observing 
the development in organic fluids of innumerable 
moving microscopic organisms, concluded that they 
had demonstrated the ‘spontaneous generation’ of 
life as ted by Aristotle. Pasteur and Tyndall 
sho that, in all cases of this kind, the o i 
had reached the suitable source of food and moisture 
by being carried via the air. Their researches also 
proved that naturale fermentations were always 
associated with E M organisms and were not 
chemical in the sense visualized by Liebig. 
The fo Mina were laid for the demonstration that 
infectious diseases were caused by micro-organisms 
capable of surviving & period of separation from their 
stricken hosts. Infective fluids could be sterilized 
either by heat or by removal of the micro-organisms 
by passage through beoteria-proóf filters. 

However, in 1892 and again in 1896, it was shown 
that the juice of tobacco plants infected with ‘mosaic’ 
could not be freed from ita infectivity by filtration. 
This observation was & k in the discovery of 
viruses. Further, the ive agenb causing the 
‘mosaic’ disease, the tobacco mosaic virus, when 
isolated by chemical procedures, consisted entirely of 
ribonucleoprotein. Tere was & chemical entity 
“capable of causmg an infectious plant disease, 
requirmg suitable living host cells for 1t& duplication, 
something non-living when isolated, living when 
introduced into the cytoplasm of the host, m some 
of ite properties an organism, in others a large 
molecule. 

Here we have raised in an acute form the transition 
from & chemical to a biological level of organization. 
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In studying life as a material system, as a unique 
state of matter, we attempt to utilize the techniques 
of experimental science, particularly those of ahem- 
try and physics, and to extend the concepta of the 
physical sciences to aid in the mterpretation of a 
higher level of organization. Such studies have 
revealed life as a dynamio system, a system of 
happenings, of physical and chemical processes pro- 
ing—have established the science of physiology. 

While eighteenth-century botany was preoccupied 
with systematios, physiology was mainly a u- 
lative ocoupation of physicians. Outetanding, 
ever, was Stephan Hales, who, working in his vicarage 
garden at sought by experiments to 
explain the action of living plants on the basis of 
known physical forces. In 1727 he published 
“Vegetable Stebticks", the foundation work of plant 
physiology. 

By the second half of the eighteenth century, men 
of many persuasions were studying the nature of air 
and the effects of plant and animal life on ita com- 
position. Priestley, Ingen-Housz and de Saussure 
were conducting experiments which in aggregate 
demonstrated that at all times plants and animals 
are absorbing oxygen and exhalmg carbon dioxide 
(performing respiration) ; and that ın addition green 
plants have the unique power, in sunlight, to effect 
photosynthesis. Photosynthesis Involved the uptake 
of carbon dioxide, the evolution of oxygen and the 
synthesis of organic matter. 

These and many other pioneer researches in plant 
physiology were set forth with great clarrty in 1865 
by Julius Sachs 1n his “Physiology of Planta". Here 
we find respiration described as the process which 
effecta a continuous liberation of energy by the 
oxidation of the organic food reserves of the cell and 
the concept that this constant energy supply is 
essential for the maintenance and growth of proto- 
plasm. Here, in an account illuminated by his own 
researches, Sachs sets out the general nature of 
photosynthesis, identifies chlorophyll as the easential 
catalyst, describes starch as the first visible product 
and recognizes this as a complex compound capable 
of yielding respiratory energy or acting as the 
starting point for the synthesis of other protoplasmic 
constituents. 

The forceful writings of Ligbig, particularly the 
publication in 1840 of his “Chemistry in ita Apples- 
tion to Agriculture and .Physiology", had led to a 
wide acceptance of the inorganic theory of plant 
nutrition, that the essential nutrients required by 
planta are obtained either from the soil or from the 
air ın inorganic form. Liebig had shown ammonium 
salta to act as effective sources of nitrogen for plant 
growth. Boussingault in 1838 had similarly demon- 
strated the manurial properties of Chilean nitrate, 
first Introduced into Europe m 1820. Boussingault’s 
use of washed sand as a growth medium and the 
development of water-ctjture techniques by Sachs 
and Knop made it to identify the elements 
esential for plant growth, work which ultimately led 
to the recognition and effective treatment of the 
important defloiency diseases of cropa. 

The plant physiologist is, however, not only oon- 
cerned to d what nutrients are easential but also 
seeks to trace the chemical changes which ‘they 
undergo in the chemical reactions of the cell; to 
trace their role in metaboliam. At first, studies of 
eee ATA Ey idiei menai ana 
knowledge of ular mechanisms was purely cir- 
cumstantial. However, in 1897, Buchner performed 
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an experiment initiating the scienag of biochemistry. 
He obtained from disintegrated yeast cella a clear 
aqueous solution capable of effecting the alcoholic 
fermentation of sugar. The biological and chemical 
theories of fermentation Bo keenly argued by Pasteur 
and Liebig had both been vindicated. 

The yeast juice of Buchner was afterwards shown 
to contam a mixture of soluble ferments or enzymes, 
each responsible for catalysing one of the sequence 
of linked reactions involved in sugar fermentation. 
With the progress of biochemical studies it bocame 
apparent that enzymes aro extremely active, specific 
and relatively unstable catalysts, and that all, or 
almost all, the chemical reactions of cells are under 
enzyme control. When these enzymes were separated 
and purifled, they were found to be either proteins 
or proteins associated with unite of smaller molecular 
weight, the co-enzymes (some of the latter are now 
known to be identical with the vitamins). Proto- 
plasm clearly contained several kinds of proteins, 
reserve proteins, structural proteins responsible for 
ita molecular framework and colloidal properties, and, 
in small amounts, several hundred specrflc enzyme 
protems controlling cell metabolism. 

The discovery of a further kind of protein and a 
brief discussion of rts special role in living cells will 
serve to illustrate one important way in which plant 
physiology has our understanding of the 
major botanical probleme the development of which 
we have followed.  Miescher in 1868 isolated the 
nuclei from pus cells and demonstrated that they 
contained an unusual phosphorus compound, & new 
kind of protein, a nucleoprotein. This we now 
describe as deoxyribonucleoprotein, & compound 
formed by combination between basic proteins and 
deoxyribonucleic acid (DNA). 

Using modern techniques, it has been possible to 
study quantitatively the distribution of nucleic acids 
within cells and to show the universal presence not 
only of DNA, but also of a second kind of nucleic 
acid, ribonucleic acid (RNA), also associated with 
basic protein. From such studies we know that 
DNA- green is concentrated in the chromosomes, 
coinciding in distribution with the chromatin of the 
cytologiste. Nuclei also contain RNA-protein, con- 
centrated in separate nuclear regions and apparently 
implemented in the synthesis of the-DNA-protem. 

Nucleic acids were at first considered to be strictly 
nuclear constituents. The cytoplasm has now been 
shown to contain cytoplasmic particles, Tenue 
by fission, rich in RN A-protein, and uniquely rich in 


enxyree. 
Cytoplasm oennot persist in the absence of the 
nucleus, nor are isolated nuclei self-perpetuating. 
The two are interdependent. This suggests that the 
nucleus is dependent upon cytoplasm for organic and 
inorganic nutrients, and that the nucleus controls 
cytoplasmic activity by sending out into it 'mes- 
sengers’, some of which ıt seems from recent genetical 
work are involved in the origin of permstent and 
self-duplicating plasmagenes. Viruses may represent 
p which have gained access to and proved 
capeble of multiplying in a foreign cytoplasm and 
thereby caused & pathological disturbance of meta: 
boligm induemg disease symptomm 
The chromatin granules of the chromosomes, 
2 of the nudlear genes, cytoplasmic particles, 
tly carriers of plasmagenes and other less 
table‘ gene products’, and the viruses are all units 
capable of self-duplication with retention of their 


specific properties. They are all nucleoproteins or 
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are rich in nucleofrotem. Nuclear genes and viruses 
show mutation. Nuoleoproteins confer these 
genetic unite their specific properties ; nuclooprotein 
molecules m the environment of the living cell can 
exactly replicate themselven. We are led to conclude 
that the massive molecules of nucleoprotein can exist 
in, at least, as many speciflc configurations as there 
are genetic units, that mutations arise from sudden 
and stabilized changes in their molecular oon- 
figuration, and that evolution depends upon the 
structural variations achieved in these special 
molecules. 

The evidence that the RNA- ins of the nucleus 
are concerned with the syn is of chromosome 
proteins suggesta that the RNA-proteins of the oyto- 
plasmic particles may be le for the synthesis 
of enzymes ; that genes may control metaboliam by 
controlling, through the medium of their ‘messengers’, 
the establishment and activity, in the cyto , of 
the nucleoprotein centres of enryme synthesis. Many 
mutations would then be to result in 
derangements of the delicately adjusted and inter- 
locked reaction chains of cell metabolism. This 18 
the thesis behind the studies in biochemical genetics 
initiated in 1940 by Beadle and Tatum at Stanford 
Uni i and afterwards developed in many 
laboratories. Mutanta of fungi and bacteria induced 
by ‘X-rays have been isolated which have more 
elaborate and definable nutritive requirements than 
the parent ‘wild’ straine. Using appropriate X-ray 
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dosages, many of the mutants have an induced 
requirement for a single essential metabolite. The 
induced. i t arises from the breakdown of a 
single identifiable reaction in cell metaboliam. In & 
number of cases the enxyme controlling the critical 

is known and the mutant has been shown to 
i from the ‘wild’ strain in lacking the operative 
enzyme. Where Se ene e UNE 
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a single enzyme are gingle-gene 


mutations. The nuclear genes act, in such cases, by 
controlling the synthesis of single enzymes. Such 
for the physio- 


b control could be respo: 
fogical and morphological characters which are the 
concern of the plant-breeder. 

Study of the physiology. and biochemistry of 
nucleoproteins has therefore contributed to our 
knowledge of the chemical nature of genes and of 
their mechanism of action, and thereby deepened our 
understanding of heredity gnd natural variation. 

Contemporary botany has made great contribu- 
tions not only to the material welfare of mankind, 
but also to our understanding of life. It is now raising 
questions enlivening and ing not only the bio- 
logical but aleo the physical sciences. It is in the 
borderlands between these sciences that, in the 
immediate future, we may expect the most important 
discoveries. i important problems in the 
training of biologista and in the development of 
research. * 


PRIME MOVER? 


By Pror. CARL C. LINDEGREN 
Blological Research Laboratory, Southern Illinois University, Carbondale 


ECENT advances in understanding the chemical 
structure of deoxyribonucleic acid! together 
with evidence" of ita capacity to mediate the transfer 
of genes from cell to cell has led to the belief that 
the secret of life lies in this nucleio acid. Such 
optimism has ita basis in the idea that the gene is 
the fundamental, ‘self-perpetuating’, primary, living 
1 3 


The possibility that the gene ia a terminal or 
recent addition to the cell has not been sufficiently 
considered. There can be no question that the 
chromosomes and their genes are essential com ta 
of living matter as we know it to-day ; but does 
not prove that they are primary components of living 
material. Electrical devices are essential componenta 
of the organiam which we call Chi , and there is 
little doubt that, without electrical devices, Chicago 
would perish and yield ita place to some competing 
metropolis not similarly handicapped. It is equally 
clear that such devices are not primary components 
and that Chicago existed as an organism for a l 
time without them, although they now play a vi 
part m the city’s life. 

Numerous critical experiments have shown that 
extra-chromosomal autonomous structures are present 
in the oel. (1) Michaelis* proved (by back-crossing 
interspecific hybrids of ia t the male i) 
that replacing all the chromosomes of one 
those of another did not com A 
recipient species. (2) Reriner’ that 
chloroplasts (which are free of deoxyribonucleic acid) 


are autonomous structures. (3) Harder* showed that 
the removal of one nucleus from a dikaryon of a 
hymenomyoete (which contains the cytoplaam from 
both gametes) produces & surviving cell (with nucleus 


Now that the gene is allegedly a pure chemical 
und, it seems difficult, if not im ible, to 
the mysterious capacity for ‘self-reproduc- 


tion’ to ib. It seams obvious that no chemical 
poeseemes an. autonomous capacity for reproducing 
,iteelf, for it must depend upon the environment for 
ita components and the synthesid must be mediated 
by an enzyme. Self-duplication reduces to a mechan- 
ism whereby the enzymes ing the synthesis 
and the structure which is i are intimately 
associated. Many componertts of the cell other than 
the chromosomes % possess an autonomy 
which operates at this level. It is as inconceivable 
that a cell could survive without a plasma membrane 
as that it could survive without genes. The secret 
*of life is not to be found in the structure of any given 
chemical, but in the organiration and association 
which make the whole cell capable of producing all 
the componenta necessary to synthesis of all the 
cellular organelles when placed in an adequate 
milim”. This statement does not solve the searet ; 
but it denies that the solution lies in the gene alone. 
Life may have originated by the dssociation of a 
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synthesizing enzyme with a protein in some circum- 
stances (depending upon structural interrelatianships) 
by which the protem and the enzyme were reoon- 
stituted . The next step could be thé 
development of a differentiated envelope for the pro- 
tein mass associated with its own synthesizing enzyme. 
Many synergistic ta may have followed, each 
of which facilitated the synthesis of the complex, and 
each of which halted all syntheses when the particular 
components necessary for its construction were in 
short supply. 
The demonstration of the easential nature of the 
depends the fact that deletion of a gene 
produces a leihal ranli, It is clear from the previous 
discussion that this fact does nob prove that ths 
gene is a primary componant of the cell. Actually, 
one would expect co-ordinating and regulating func- 
tions to be superimposed late in the evolution of tha 
cell. Many synthetic steps might involve minute 


supervising 
ordinating functions as relatively recent rather than 
. primary activities of organizations whether they be 
cities or countries or cultures; genes may be recent 
agents in the origin of life carrying on functions 
similar to those of the electrical devices in a city 
such as Chicago. 


concerning 
gene controlling galactose-fermentation in Sascharo- 
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Sir Arthur Tansley, F.R.S. 


8m Aprnun TaANBSLEY, who died on November $5, 
must be ranked as one of the makers of British 
botany. During his long and aotive life he exerted a 
profound influence on the development of the science, 
and on the &btitudb of botanista towards the study 
of the plant world. . 

Tansley was born in 1871, educated at 
Behool, University College London, and Trinity 
College, Cambridge. As University College he came 

inspiring : 


class in Part II of the Natural Sciences Tripos ab* 
i he returned to London as Quain Student 
at University College, later becoming demonstrator 


and assistant professor there. Ab this od he was 
much interested in evolutionary b then so 
much in the minds of botanists ; worked onthe 


anatomy of ferns and on seedling structure. In 1902 
he embarked on! the bold venture of founding a new 
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myoss has been interpreted to indiqate that genes may 
be plastic, since the substrate for a gene controlling 
the production of an adaptive enzyme is iteelf a 
mutagen controlling the mutation of the gene from 
a non-functional to a functional state. Similar 
instances have been! encountered in studying the genes 
controlling carbohydrate fermentation’ in Saccharo- 
myces. Rather than a rigid structure such aa deoxy- 
ribonucleic acid, the genes themselvea may be plastic 
materials attached to deoxyribanucleic acid. Linde- 
gren* suggested that the rigidity of the chromosome 
made it an ideal site for assembly-line synthesis of 


' gene-producta, and the brilliant researches of Demerec 


(personal communication) have revealed that such 
assembly-line syntheses actually do occur. There is 
evidence’ that gene products may not always be 
synthesized at the locus of the gene, and thia sugges- 
tion leads one to suppose that the flbrous nature of 
the chromosome is oited as a means of com- 
Tounication and oo ion, and that the basic 
functions of deoxyribonucleic acid are to hold 
the plastio material of the gene in place and to 
transmit information from ib to a functioning cell 
centre, 

Ths work was by grants from the 
Illinois Division of American Cancer Socisty 
and the U.8. Atomic Energy Commision, AT(11- 
1)176. 


1 Watson, J. D., and Crick, F. H. O., Nature, 171, 064 (1963). 
"Hotchkiss, B. D., Genstio Reeomitiation, The 


ot ae 
* Muller, H. J., Soíexos, 181, 1 (1955). 
* Michaelts, P., "Adv. in Genetios", 8, 1 (1048). 
* Reet, O Ber. d. Met- Pha. XI d, Saabs. Abed. d. Wiss., 88, 241 
* Harder, B. A., £. Boi., 19, 337 (1027). i 
* Lindegren, C. O., Symp. Soo Map. Biol., 6, 277 (1062), 
* Lindegren, O. O., and Pittman, D., J. Gen. Microbiol., 9, 494 (1953), 
' Lindegren, O. O., “The Yeast Oall: Its Genstios and 
(Hdiuanaonal Pobluhers, Inc., St. Louis, Mo., 1949). 


1° Lindegren, O. O., Mapertentia, 9, T5 (1963). 


ARIES. A 
botanical periodical, The New Phytologist, which was 


thirty years during 
which he was editor the journal became one of the 
principal botanical publications in the world. It 
frequently contained i contributions by the 
editor, such as his ‘Lectures on the Evolution of the 
Filicmean Vascular System". Ib was i too, 
m ting an integration of the various branches 
of y hitherto as distinct. 

In 1908 he married Edith Chick, his successor in 
the Quain studentship, and three years later he 
returned to i as University lecturer. H 
settled in a ful home at Grantchester which 
became a centre for botanists young and old. His 
Ipatinga presented fosh ports of view, especially those 
on logy, at that time a new subject in Britain. 
Tansley had begun this study in Lo on with Oliver, 
and he became an active member of the Committoe 
for the Study of British Vegetation. The work of 
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this Committee, amd the articles in The New Phytol- 
ogist on “Vegetation ab Home and Abroad", did much 
to spread an interest in plant ecology which brought 
together taxonomists, physiologists and anatomists. 
In 1911 he organized the the first International Phybto- 
ipe marae a e E Mr on For this 
De Ee hee book, ‘Types of British 
Vegetation". he took a leading part 
x e pemiildn of (o Drüeb Koloa Boniste of 
which be was the first president; during 1916-87 
he edited the Society’s Journal of Hoology. 

During the First World Wer Tansley undertook 
work in the Ministry of Munitions, and afterwards he 
spent a period in Vienna with Prof. Freud. This 
resulted in hia well-known book ‘The New Psychol- 
ogy”, which spread a knowledge of Freud's theories 
widely m Britam. Afterwards his mind became much 
oocupied with the teaching of botany in schools, 
and in 1923 he produced an admirable text-book, 
“Elements of Plant Biology", which had a far-reaching 
influence. In 1938 he was president of Bection K 
(Botany) of the British Association, and delivered a 
very stimulating addreas on the position of ‘botany 
at-that time, in which he called for a new outlook in 
the study of plants. In the same year he resigned 
his university post at Oambridge and for a few years 
occupied himself with research and writing. His 
importent work with T. F. Ohipp on “Aims and 
Methods in the Study of Vegetation", and his 
“Practical Plant Ecology" date fram this period. 

A new phase in his career came in 1927 with his 
election ag Sherardian profeasor of botany and fellow 
of Magdalen Oollege at Oxford. Here he did much 
to stimulate and reo the study of botany. 
SS ee ean qu 
and restored the old prestige of He 
quels ais dq ce te pore oe 
new building, though this was not constructed until 
after the Second World War. 

On his retirement from Oxford in 1987 he devoted 
himeelf mainly to the com Sah herd of his monumental 
work, “The British Islands and their Vegetation”, 
in which his own wide knowledge and the labours 
of British ecologists over some thirty years were 
epitomized. This fine volume, written in the lucid 
style which characterized all his works, will long 
remain as a memdrisl to his influence and enthusiasm ; 
and it gained for him the Gold Medal of the Linnean 
Society of London. But his were still by no 
means exhausted, and in 1048 he became chairman 
of a committee to consider nature conservation and 
nature reserves in war ’Britain. His book, 
"Our Heritage of Wild Nature", and his addresses 
on various occasions did much to arouse & conscious- 
ness of the value to the nation of the preservation of 
areas inhabited by i ing plante and animals. 
He took an active in the for helping teachers 
and students of all kinds to study planta and animals 
in their natural habitata, president of the 
Council for the Promotion of Field Studies ; he also 
provided students with “An Introduction ‘to Plant 
Ecology”, and was joint author of “Plant Ecology 
and the School”. His appointment as first chairman 
of the Nature Conservancy in 1949 was a fitting climax 
to his efforts for sò many years. 

Tansley’s work was by his election to 
the Royal Society in 1915, to an hfnorary fell 
at Trinity College, Cambridge, in 1944, and by the 
conferment of a knighthood in 19050.  - 

He will be widely mourned as s leeder and a friend. 

H. HaxsHAW THOMAS 


\ 
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SIF Richard Paget, Bart. 


8mm RICHARD ARTHUR Supress PaaGmrT died on 
October 23 at the age of eighty-six. He was educated 
at Eton and Oollege, Oxford. After quali- 
fying as a barrister and becoming a member of 
the Inner Temple, he gave valuable services on a 
number of industrial and commissions, where 
his genial qualities fitted’ him well as a 
negotiator. The bulk of his life, however, was spent 
in the cause of science. He loved acience and brought 
the acientiflo attitude of mind to bear upon problems 
E ee e e IDEO 
wor. gained distinction in physics, anthropolo f 
architecture, town planning, acoustics, araisa, 


of an inventive turn of mind, delighting in novel 
and unorthodox ways of viewing things, so that it is 
not surprising that he anticipated by half a century 
some present-day developments such as the stream- 
line motor-car. 

When in 1915 Britain was faced with calamity, he 
was one of the first to realize the urgency of well- 
directed scientific research on a national scale; he 
acted as assistant of Section II of the 
Admiralty Board of Invention and Research during 
1915-18. Not a few of the practical investigations 
undertaken by the Board during the First World 
War were the direct result of his foresight, to which 
tribute was paid on more than one occasion by the 
late Sir Wiliam Bragg, who was in charge of experi- 
mental work for the Navy. ! 

Mention must be made of Sir Richard’s keen 
interest in the arte. He was an accomplished musician, 
being particularly adept at keyboard improvization 
and composition. Folk m'üsio had & great fascination 
for him and provided an interest which he was 
ultimately able to link with his later studies on 
speech and language. Coupled with his inventiveness 
was & rare manual dexterity leading to skill m 
scientific experimentation and many forms of prao- 
p Pata LE ged MEL 0 i co Te 

ttery. As recently as June 1954, o 
y Evening Discourse at the Royal 
eel ee Ry dam D ains D 
ho eri intenen intra by domonstratng his eer 
adu oe copsonanje and vowels, thereby 
uman speech. Though these models 
Nes on aed un ak ded us s 
years ago, they struck the observer most forcibly at 
once by the elegance of their simplicity and their 
appropriateness for the purpose in hand. It is good 
to know that Sir Lawrence Bragg has now received 


` he models for the Royal Institution Museum and 


will use them in his lectures froni time to time. 
Perhaps the moet outstanding work of Bir Richard 


to the full in the cause of deaf and dumb. He 


much effort into the development of & sign 
rb n m e 
Beverel glowing & iations of Sir Richard's 
scientific work have y & in the Press; 
“both at home and overseas. of them stress his 
amazing versatility, bis onginality of outlook, his 
zest for life and, above all, his great personal charm 
and humanity. ,Perhaps, in concluding, I may be 
to introduce a persondl note. When m 
1938 I was faced with the task of opening the large 
new South-West Essex Teobnical College and School 
of Art, the extremdly diverse problems mvolved in 


" 
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equipping departments of science, engineering, arohi- 
tecture and I commerce, women's subjects, 
and not least & school of art, were just such as to 
appeal to Sir Richard’s ‘universal’ mind. He gave 
me much practical advice and designed not a few 
special pieces of equipment for me. He afterwards 
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addressed the students with get success. The 
building of the Oollege organ also interested him, 
and at the opening recital he sketched the instrument 
and the organist. There must be many like myself 
who cherish memories of his ready, generous and 
expert counsel and assistance. H. Lowury 


NEWS and VIEWS 


Dr. Karl Jordan, F.R.S. : 
Presentation 


Dr. KARL JORDAN, the distinguished entomologist, 
was honoured on his ninety-fourth birthday by the 
tation of a jubilee volume at a meeting of the 
Royal Entomological Society held at the Society’s 
house in Queen's Gate, London, on December 7. 
The volume contains a pries of essays ‘and scientific 
pepers by entomologists of many countries reflecting 
the numerous faceta of Dr. Jordan’s work. The 
essays include a biography, and reviews of Jordan's 
work in organizing the International Oongreeses of 
Entomology, his work for the organization of soo- 
logical nomenclature, his work on fleas, his influance 
on current concepts of systematics and evolution, 
his contributions to the systematics of Anthribid 
beetles and his work on. the Lepidoptera. There 
follow & bibliography listing some 460 iteme written 
by Dr. Jordan over & period of seventy yeers, and 
twenty scientific Few men can have con- 
tributed more to science of entomology than Dr. 
Jordan, and it was i and a sign of the high 
regard in which he is held throughout the world, that 
the jubilee volume was initiated in the United States. 
It was Mr. H. K. Olench, of the Ournegie Museum, 
Pittab who fired the enthusiasm of friends of 
Dr. Jo in the United States, Canada and in 
Britain, and who was responsible for a large part of 
the work of assembling the contributions. The Royal 
Entomological Society of London, of which Dr. 
Jordan is an Honorary Fellow, undertook the pub- 
lication of the volume. 


Ninety-fourth Birthday 


Peaceful Uses of Atomic Energy: India and the 


United Kingdom 


Taa United Kingdom Atomic Energy Authority 
states that discussions between the United Kingdom 
Atomic Energy Authority and the Indian Depart- 
ment of Atomic Energy have led to the conclusion of 
pibe con ee 

ation and mutual assistance between 

Aati ty and the’ Department in the promotion 
devslodent ofthe fal uses of atomic energy. 
The agreement provides for the Authority and the 
t to arrange for members of their staffs to 
consult and work together on mutually agreed topics. 
In furtherance of this agement, the United Kingdom 


construction at Bombay. The agreement also includes 


arrangements for the Authority to assist in the design 
and construction of a high-ftux research reactor which 
may be built at a later date. 


Technical Education In Great Britain 


RmPrLviNG to questions on technical education in 
the House of on December 18, the Prime 


Minister re-affirmed the Government's determination 
to make,a big advance in technical education and 
said that the Minister of Education would make a 
further statement shortly on technical colleges. “Sir 
Anthony Eden did not think that appointment of a 
committee to into all aspects of scientific, 
technological and technical trainmg or of a Minister 
for Technical Education would help. He gave no 
direct reply to questions ing the position rela- 
tive to the U.S.S.R., but said that last year about 
£4-5. million waa spent on improvements in various 
egret S E opinar This year £7 million 

spent and next year £9 million. No contracts 
er colleges in Britain were placed during 
1048-47, but during subsequent years the figures 
are: 1948-49, £222,000; 1950-51, £874,000; 
1952-58, £3,807,000; and last year just under £7 
million. 


Sea-golng Facilitles for Naval Scientific Workers 


INGRBASING facilities are being granted by the 
Royal Navy so that scientistg, designers and others 
concerned with the development of new equipment 
for the Navy can serve afloat and study the problems 
of those who use their equipment. For aome time 
naval offloers have been specially appointed to naval 
research and development eesteblishmente in an 
endeavour to ensure that civilian officers fully 
SEDE Da7 ns Hr ure bus it is being more and 

knowledge and appreciation 
Sui te fly. asec ieee i Gee 
others. Long periods at sea are possible only for a 
small proportion of those in the Royal Naval Scientific 
Bervice engaged on research, design and the 
duction of naval equipment, buf many, includi 
do visit ships for trials and inspections, 
even if they do not always proceed to sea. During 
fleet exercises a number of civil officers are embar 
in verious units of the fleets as observers to study 
the ‘ general problema of operation and weapon. 
efficiency, and there are, of course, members of the 
Royal Naval Scientific Service attached to the staffs 
of the Oommandoers-in-Ohief, Home Fleet and 
Mediterranean Fleet, as fleet scientific advisers. 
During recent years the amount and complexity of 
electronic equipment now fitted in ships have mcreased 
to such an extent that special efforts are made to 
enable the designers and producers of this equipment 
to study at Bea the problems of the user and the 
maintenance staff. the past eighteen months 
the fleete have been able to accommodate in various 
ships, for periods varying between a few days and 
four or five weeks, about one hufldred civil scientific . 
officers engaged in this sort of work; included in 
this are ‘staff representatives from Ministry ' 
of Supply Establishments, which are responsible for 
most of the airborne elsctronio equipment for the 
A ee ME of industrial 

den erased Gh Aura e c 
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Vacation Courses m Synoptic Meteorology 


For the sixth in succession, the Royal 
Meteorological Society, in conjunction with the 
Council for the Promotion of Field Studies, held in 
the early autumn & vacation course in elementary 
synoptic meteorology at the Council’s fleld-oentre at 
Malham Tarn. This year, however, in view of the 
increasing number of applications, a parallel course 
for sixth-form pupils was also held at the Juniper 
Hall Field-Oantre. The course at Malham Tarn was 
attended by thirty-five students, mainly under- 
graduates, reading for degrees in mathematics, 
physics and geography, and the Juniper Hall course 
had an attendance of thirty-two. The instruotors at 
Malham were Mr. O. D. Ovey, lecturer in geography 
at the University of Cambridge, and Dr. R. 8. Soares, 
lecturer in meteorology, Imperial Oollege; Mr. 
E. J. W. 8 dealt with the construction and use 
of meteorologital instruments. At Juniper Hall the 
instructors were Mr. W. D. B. McOaffery and Mr. 
0. E. Wallington, both of the Meteorological Office. 
‘The visiting lecturers at Malham included Prof. P. R. 
Orowe, University of Manchester, who discussed 
“Same Problems of Tropical Weather”; Dr. D. 
‘Walker, University of Cambridge, who gave a talk 
on paleo-ecology ; and Prof. G. Manley, Bedford 
Oollege, London, whose subject was ‘The Study of 
Climatic Variations”. At Juniper Hall, Mr. R. E. 
Lacy, Building Research Station, dealt with meteor- 
ological problems in the building industry ; Mr. H. 
Charnock, National Institute of  Ooeenography, 
explained the inter-relationship between oceano- 
graphy and meteorology ; Mr. R. A. MoOormick, at 

t visiting Great Britain on an basis 
tween the U.S. Weather Bureau and the Meteor- 
ological Office, described the work of the former; 
Mr. D. H. Lucas, Central Electricity Authority 
Research Laboratories, spoke on amoke pollution ; 
and Dr. R. M. Goody described research on the upper 
stratosphere, At Juniper Hall an excursion to the 
Meteorological Office Radiosonde Station at Crawley 
was arranged, and a visit was also paid to the 
Research Laboratories of the Oentral Electricity 
Authority at Leatherhead. An important pert of the 
course consisted of observation work and the plotting 
meteorological data. A novel feature at 

the Tar One M e M rave T 
_ equipped meteorological van, kindly lent by the 
bt of Meteorology of the Imperial College 

_ of Boi and Technology. Simultaneous observa- 
tions of pilot balloons by two theodolites were made 
by radio-communication. As in previous years, 
various education authorities and the Education 
of the R.A.F. made it possible for some 

of the pcan TO, aiten ee 
ee ta in suitable cases. Similar oourses 

: bo held i 1966 at tho Malham Tarn Field-Centro 
for Mod MIL Piel during August; 22-29 and at 
.Flatford Field-Oentre for sixth-form pupils 
during September 5-12. Early application is advis- 
able. 


An Abnormal Smoke Belt over London 


ABOUT I p.m. on' Sunday, January 16, 1955, a belt 
of extreme darkness crossed the London area from 
north-west to south-east, causing wi read pgiblic 
interest and attention in the press. The belt of smoke 
and low cloud was about 1j miles wide and moved at 
6-18 m.p.h, taking 6-10 minutes to cross a given 
place. The daylight illumination as recorded at Kew 


NATURE 


December 31, 1955 


about 7 kilolux at this time 
on overcast days in January) dropped at 1.14 p.m. 
from 7 kilolux to a value barely distmguishable 
sero. In the November issue of the Meteorological 
Magasine (p. 343), N. G. Holliwell and M. J. Blackwell 
describe the physical causes. The essential features 
were @ low inversion of temperature (increase of 
temperature with height instead of the usual fall) 
beneath which smoke was tra and & change of 
ment of the centre of a depression across London. 
The smoke was carried north-westwards; first of all 
by the south wind ahead of the centre to the 

and concentrated there against a fron? with north- 
easterly winds on its northern side. As the 

sion moved, the wind changed to north-west and 
brought the smoke belt back across the London area. 
Trajectories of the smoke are given in the paper. It 
was possible from observations to trace rta further 
movement sduth-cast to the Sussex coast. The 
amount of amoke pollution at the Fuel Research 
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„Station, Greenwich, increased from 0-36 mgm. m.— 


between 1 and 1.15 p.m. to 0.7 mgm. m.* 
1.45-2.45 p.m, when the extreme darkness 

there. At Grosvenor Road the maximum pollution 
of 1-3 occurred earlier, and the value at the time of 
darkness was 0:38. During the infamous smoke fog 
of December 5, 1952, the pollution reached 4-5 mgm. 
m.~ at Greenwich. 


University of London 


Tua following gape’ have been made in 
the University of on: Dr. B. 0. King, senior 
lecturer in the University of Glasgow, to the 
University chair of geology tenable at Bedford 
College ; and Dr. K. W. Sykes,-senior lecturer in the 
University Oollege of Swansea, to the University 
chair of physical chemistry tenable at Queen Mary 
Oollege. The title of reader in j in the 
University of London has been conferred on Dr. 
A. L. Greenbaum in respect of his post at University 
College. 


Oversea Service Division, Colonial Office 

Tum following appointments have recently been 
made in the Oversea Service Division, Oolonial 
Office: D. O. P. Evans (agriculturf officer, Gold 
Coast), senior agricultural officer, Gold Coast; J. B. 
Addison, J. 8. Smith and M. L. Webber (conservatora 
of forests, Federataon of Malaya), conservators of 
foresta, grade A, Federation of Malaya; A. Foggie 
(conservator of foreste, Gold Coast), deputy chief 
conservator of foreste, Gold Ooast; F. G. Harper 
{nior assistant conservator of forests, Gold Coast), 
conservator of forests, Gold Coast; F. H. Landon 


(conservator of foresta, Federation of Malaya), chief » 


research officer, Federation of Malaya ; D. McIntoah 
conservator of foreste, Nor! Region, Nigeria), 
chief conservator of fpreeta, Northern Region, 

ni ded. B. E. Webb (fo engineer, Federation of 
ya), conservator, development and utilization, 
Federation of Malaya; MW. S. Garson (geologist, 
yasaland), geologist, rug; Dr. E. R. N. Cooke 
Pr olonich Kenya), specialist (pathologist), Kenya ; 
P. B. Cornwall (scientific officer, West African Cocoa 
Research Institute, Gold Ooast), senior scientific 
officer, West African Cocoa Research Institute, Gold 
Coast; A. E. Dorman, J. F. Hart and R. W. E. 
Lewis (veterinary officers, Kenya), provincial veter- 
inary officers, Kenya; K. D. 8. MagOwan (deputy 
director of veterinary services, Kenya), director of 
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veterinary services, Kenya; K. D. 8. Baldwin, 
economist, Agriculture Department, Northern Region, 
Nigeria; J. A. Bullock, soientiflo officer, entomo- 
logist, Kenya; J. O. Davies, entomologist, Depart- 
ment of Agriculture, Uganda ; F. Isherwood, scientific 
officer, entomologist, East Africa High Commission ; 
W. P. Mowat, scientific officer, plant pathologist, 
Sarawak ; N. O. Loveday, assistant conservator of 
foreste, Tanganyika ; D. R. McQueen, silviculturist, 
Nyasaland ; M. T. Ashcroft, medical research officer, 
grade 3, East Africa High Commission; M. N. 
Henry, pathologist, grade B, Trinidad; P. D. 
Meers, pathologist, Nigeria; A. W. Ireland, deputy 
director of rheteorological services, Nigeria; C. P. 
MacKenzie, veterinary education offer, Nigeria ; 
B. M. Rimmer, veterinary officer, Tanganyika; D. J. 
Garrod, scientific officer, Hast African Fisheries 
Research Se East Africa High Com- 
mission; D. J. C. Orr, game ranger, Tanganyika ; 
Dr. E. W. Russell, direoter, East African Agriculture 
and Forestry Research Organization, East Africa 
High Commission; E. A. Salzen, scientific officer, 
marine biologist, West African Fisheries Research 
Institute, Sierra Leone; P. D. Turner, mycologiss, 
West African Oocoa Research Institute, Gold Coast. 


The Night Sky In January 


NEw moon occurs on Jan. 18d. 03h. Olm., v.T., and 
full moon on Jan. 27d. l4h. 4m. The following 
conjunctions with the Moon take place : Jan. 1d. 23h., 
Ae ge Jen. 8d. 11h., Mars 2^ N.; Jan. 8d. 
18h., Saturn 4° N.; Jan. 14d. 92h., Mercury 4° 8.; 
Jan. 16d. 09h., Venus 7° 8. ; Jan. 29d. 08h.. Jupiter 
6° N. In addition to these conjunctions with the 
Moon, Mara is in conjunction with Saturn on Jan. 
14d. 21h., Mars 1-6° B., and with Antares on Jan. 
26d. 21h., Mars 5° N. ; also, Jupiter is in conjunction 
with Regulus on Jan. 27d. 19h., Jupiter 0-7° N. 
ou sets at 17h., 17h. 56m. and 16h. 10m. on 

anuary l, 15 and 831, respectively. Its” stellar 
magnitude varies from — 0-7 to 2-1, and the visible 
Portion of its illuminated disk from 0-864 to 0-048 

uring the month; ib will not be so conspicuous 
towards the end of the month im spite of the fact 
that it attains a greater altitude. Venus seta at 
18h. 25m., 19h, 10m. and 20h. on January 1, 15 and 
31, reepectivelf. 
—3-4to —8-5 and the visible portion of ita illuminated 
disk from 0-868 to 0-796, ite distance from the Earth 
EVE ere 129 to 113 million miles. Mars 
rises rtly after 4h. ing January and has an 
eastward motion through Libra and Scorpius. Its 
Btellar i varies from 1-7 to 1-5, and its 
distance from the Earth from 195 to 171 million miloc* 
Jupiter rises at 20h. 40m., 19h. 35m. and 18h. 20m. 
at the beginning, middle and end of the month, 
respectively, its stellar magnitude varying between 
—1-9 and — 2-0, owing $o its distance from the Earth 
decreasing from 487 to $11 million miles; ita west- 
ward motion’ in Leo can be observed by comparing 
ita positions with reference to Regulus ing the 
month. Saturn rises at 4h. 50m., 4h. and 8h. on 
January 1, 15 and 81, respectively, and has an easterly 
motion in Scorpius; but it lies rather low for good 
observation in the Britiah Isles. It is fairly close to 
B Scorpii during the month, and its stellar magnitude 
remains 0-8. Qogultations of stera brighter than 
magnitude 6 are as follows, observations being made 
at Greenwich: Jan. ld. 02h. 07-4m., œ Leo. m tR}; 
Jan. 16d. 18h. 32-5m., 51 Aqr. m (D); Jan. 81d. 06h. 
89-0m., 18 B Vir. (R), R D referring to reappear- 
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ance and disap respectively. The Earth is 
in perihelion on Jan. 2d. 18h. The Quadrantid 
meteors are active on the firat few days of January, 
but moonlight will interfere with their observation. 


Announcements 


Mz. J. P. Doxcastsm, at present in charge of the 
collections of aphids and allied groups of insects 
in the of Entomol of the British 
Museum (Natural History), has appointed a 
deputy keeper of the Department. 

weh du us ee E ec: 
Spectrochemistry, Macaulay Institute for 1 
Research, Craigiebuckler, Aberdeen, has been ap- 
pointed director of the Institute, and Dr. 
R. d. i head of the Department of Soil 
Fertihty. 


Mna. W. T. O'Dna, keeper of the Department of 
Aeronautics and Sailing Ships in the Science Museum, 
London, has been released for three months to under- 
take an exploratory mission for Unesco as technical 
assistance expert in Ceylon under the Colombo plan. 
He will advise the Government of Ceylon on the 
establishment of & science museum at Colombo and 
will call at New Delhi on his return journey to discuss 
with representatives of the Government of India 
their proposals for science museums in four widely 
separated localities. » 

Tun Scientific Instrument Manufacturers’ Associa- 
tion is arranging to hold a t exhibition of 
instrumenta made by mem firms at its head- 
quarters at 20 Queen Anne Street, London, W.1. 
The exhibition, which will be opened on February 9, 
is not intended to be public, but it will be open to 
anyone interested in using scientific instruments. 

A David Anderson-Berry Silver-Gilt Medal and a 
sum of about £100 will be awarded m 1956 by the 
Royal Society of Edinburgh for work on the thera- 
peutical effect of X-rays on human diseases. Both 
published and lished work may be submitted. 
Applications and copies of relevant papers must be 
sent to the General Secretary, Royal Society of 
Edmburgh, 22 George Street, Edinburgh 2, not later 
than. March 31. - 


APPLICATIONS are mvited for a Drummond senior 
fellowship and not more than two Drummond junior 
fellowships for research in nutrition, both tenable for 
two years. The senior fellowship will be worth £900 , 
& year with research expenses not exceeding £50, and 
up to £00 & year for superannuation, and the junior 
fellowahip will be worth £500 a year, with research 
expenses nob ex ing £75 a year. Application 
forms, to be returned January 27, and further 
information can be obtained from the Honorary 
Secretary, Drummond Trust, University College, 
Gower Street, London, W.O.1. 


THs authors of the article entitled ‘Laboratory 
Design”, published in Nature of November 26, p. 999, 
write: “This mvestigation was amusted by & grant 
made by the Agricultural Research Oouncil to the 
Nuffield Foundation. Acknowl also are due 
to Sir Wuliam Ogg, director of the Rothamsted 
Experimental Station at H and to Prof. 
H. B. Kay, director of the National Institute for 
Research in Dairying, Shinfleld, Reading, and their 
staffs for giving facilities for the survey described. 
and to the Trustees and Director of the Nuffeld 
Foundation for permission to publish the work”. 
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ENGLISH STYLE IN 


INGE the publication in Nature of November 5 of 

Dr. J. R. Baker's article on the use of in 
soientiflo papers and the accompanying rial 
article, A oe ied Ge oe 
menting on the situation. We print below a selection 
covering the main points raised. 


«DI Ri Baran asku, "How. oan dhe standard ot 
English in scientific journals be improved ?” 
true that I have sometimes been conscious of an 
‘ uncharitable desire to be able to write book reviews 
in the style of Macaulay, a desire which I should 

ly not have e ienoed if I had not read 
y; but I do not ieve that any substantial 

improvement will be brought about, at the level 
which matters most, by rélying on the too comfort- 
able doctrine that ‘good reading makés good writing’. 
If standards are to be raised, those concerned with 
the education and training of scientists, from the 
early forme of the grammar schools onward, must 
believe that the writing of good English is im 
and must make tho weight of their belief felt by 
means of appropriate sanctions—by making pupils 
rewrite slovenly essays, by refusing to approve badly 
written Ph.D. theses, and so on. 

Bat surely the short answer to Dr. Baker’s question 

is “by the refusal of editors to print bad English”. 
. When I started to write scientific papers, most of 
them were edited by the late Dr. Clarence Smith, to 
whom I owe & t debt of gratitude for what I was 
aj det inclined to Forud ad Cranial oA} 
on many occasions he showed me how economy of 
words and clarity of expression went hand in hand, 
and even when I could not agree with his alterations, 
I benefited by being forced to think hard about my 
writing. ee ey ee ee 
authors in this way; but I believe that 
Tuthless use of the editorial pen could do much to 
raise the standard of English in our soientiflo journals. 


On inte of detail may I remark first that, 
altho the iples involved in their correct use 
Mo ae enough, in my experience the beat 


(ota a dees ML Bonon, 
“when the body-cavity is (was 

od alate pastes ae Er on avodanid 
of the first person ; D sena D Qe i 
more to be prized than false modesty ! 


E. G. Oox 
School of 
University of Leeds. 


Ix his excellent article, Dr. J. R. Baker justly says 
that understanding is impeded by the misuse of 
words and by perverse or slovenly 
pasta ace) ride 


B expedit. There are alread 
le to writers and the 


os the industrial revolgtion, the rate of appear- 
ance of new things, new activities, and new qualities 
has been faster than ever before in the world’s 
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At the same time, universal education, the 
pureed of literaoy. and a willmg subjection to the 
tyranny of the dictionary have restricted the intro- 
duction of new words. 

Beá-going folk are adequately supplied with words ; 
words which were origi by seamen were after- 
wards authorized by the dictionary-makers. But the 
language of aviation is sterile, We have a few cum- 
bersome terms: bomber, fighter, airliner, seaplane, 
monoplane, biplane, and so forth, some af which have 

usly been invented to meet an obvious need. 
But the rato of invention is not high enough. This 

y noticeable when something new appears. 
Tho lls-Royoe jet-lifted vehicle is a good example 
of this. Olearly this is a member of the class of aero- 
dynes; but it is neither an aeroplane nor a heli š 
What are vehicles of this Hind to be called ? Need 
we descend to the facetious and use such terms as 
‘flymg bedstead’ to describe a most advanced piece 
of engineering. 

What are we to do about guided missiles ? Many 
Gi we ede da sa Ld 

of describing them seems to be with the 
Jf ebbroviations, BSM, ASM (surfaos.to-surface 


en air-to-surface missile) and so on. Many of . 


them use rocket propulsion. But what is a rocket ? It 


used to be the complete vehicle, com propul- 
sive means, container and pay- 
load; but as the bigger and we 


Since there is, in fact, no shortage of letter com- 
binations (nor of sound combinations) there seems 
no reason why new words should not be made oon- 
currently with new things. It is in fact true that 
there have been considerable successes in this way 
(fadar is & good example), but we need many more. 
The main requirements are common sense and 
courage. There will be many who will resist any 
attempt to introduce & word that is not already in 
the dictionary. Such people may be quite prepared 
to avail themselves of a modern product such as 4 
cathode-ray tube, Bah ghey ID SUD ae ADS eer 
to allow it a word of 1 

D. M. Dusovrran 
Aeronautics, Tower House, 
Southampton Street, London, W.O.2. 


e De. J. R. Baxmn's description of same toms 
of & linguistio disease will have delighted oon- 
cerned with problems of information. May I point 
out two more of ita deplorable effects : (a) the many 
Continental authors who now write for 
British or American p n may be led to take 
it as & model, neglecting the study of the very real 
virtues of American (not to mention English, which 
some of us in our old-fashioned way think equal to 
task, even if it does not make up into such 
Somtoriaiy broad-bottomed volumes); and (b) now 
is costed almoat to the last ‘en’, one not 
b to suffer this pompous verbosity, but also 
to pay extra for it. 
"P. J. EDMONDS 
Cieaver-Hume Press, Ltd., 
81 Wright's Lane, London, W.8. 
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Dr. Jons R. Baxar and the Editors of Nawre 
have indicated some of the unhealthy symptoms in 
contemporary scientific writing and have made 

f i i : : 1 


regarding diagnosis ; 
treatment. One fundamental factor which they have 


still overlooked ia the almost universal evasion of 
the word “T”, which evasion, in my opinion, is 
responsible for much of the circumlocution, artiflo- 
lality and apperent ‘genteeliam’ and ‘grandiloquence’ 
of scientists and bureaucrats alike. 

There is one standard objection to the use of the 
personal pronoun: that it is immodest in & research 
worker because it imparts & personal flavour when 
science shold be i as well as unbiased. 
The psychologist McDougall! has trenchantly rpfated 
this argument: ‘There is a common form of egotism 
which consists in ostentatiously avoiding the appear- 
anoe of egotism. .In conversation one avoids the 
words ‘I’ and ‘me’ as though they were among the 
most disgraceful in the Janguage; one finds oneself 
most at ease with persons who do not offend one’s 
susceptibilities with blatant egotiam and who c&n 
appreciate one’s freedom from that gross fault, a 
fault one cannot tolerate. In writing, and especially 
in early efforta, one refers not infrequently to ‘the 
present writer’ or ‘the author of these pages’, and 
uses other ponderous circumlocutions in the effort 
to avoid soleciam of appearing in the first 

I doubt very much whether igneranoe of basic 
grammar constitutes a major difficulty for the average 
scientist of research calibre, or whether he really 
needs more than the occasional second opinion of & 
friend or the occasional consultation of "Fowler". It 
is rather that the scientific author, like the official or 
the honorary official, somehow feels that everyday 
language is not quite important enough for his 
purpose. One junior worker among many who have 
commenced a paper on the lmes: ‘Working out & 
collection of animals from Katmandu, three new 
species were found”, listened politely as I asked if he 
realized that he had perpetrated, not only & gram- 
matical monstrosity but an idea-picture which, taken 
literally, would need a Lewis Oarroll or an Edward 
Lear to do it justice. Would he speak in that way ? 
Would he d his work in just those words in & 
letter to & 1 “Wel, eo," he answered, “but 
looking through other people's papers I thought that 
was how you were supposed to write.” 

I believe that the kernel of the whole problem lies 
in the mdividual’s choice of reading. Laymen and 
scientists alike who have delighted m the lucid and 
majestic language of one of the greatest living masters 
of English proeq may well Bir Winston 
Churchill’s acoount?* of the days when he took hie 
own education in hand and set out to read Gibbon's 
“Decline and Fall of the Roman Empire” because 
“Someone had told that my father... knew 
ae , and that it had greatly 
aff his ‘style of speech and writing". Let every 
young biologist, for example, take Aldous Huxley's 
easay* as guide and soak himself in the writing of 
T. H. Huxley. Let him read (m translation) thp 
communications of old Antony van Leeuenhoek*, as 
fresh now as when they were written more than two 
hundred years ago, as precise as the most itani 
of pure scientiste could desire, as concise as the most 

editor could demand and, incidentally, bristling 

ith I's and none the worse for them. ° 

There will .be thoee who, once the elementary 
requirements of accuracy and brevity have been 
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met, will belittle the importenoesof literary style in 
scientific writing and will apply the adjective 
i out of criticiam, pity or simulated oon- 
tempt. I think will be profoundly wrong to do 
80. Until a few ago scientists and tech- 
nicians combined with statesmen, lic officials, 
lawyers, clergymen and novelists to form an 
influential ` community te to maintain the 
arity of our language. To-day the balance of power 
Taa KREA for she worse. The age of Newspeak 
may be even closer than Orwell’ prophesied. 
Danys W. TUOEKuR 


British Museum (Natural History), 
London, 8.W.7. 
1 W., ""Obaraoter the Oonduoi of Life" (Methuen, 
Mi Ponden, 1047). m o 
Ohnrehill, W. 8., “My Harty Life” (Macmillan, London, 1930). 


beet fain rhe Olive 


Ir is stated in Nature of November 5 that “The 
time does not seam far away when high school pupils 
will have to learn a new table of ls apart from 
those atomic’”’. It would, however, appear that such 
staté already existe, the symbols and : 
abbreviations being too numerous for a mere twenty- 


has to know 
in lme with 
Davin WANT 
(Sixth-form pupil) 
South-West Essex Technical School. 


USE AND ABUSE OF PROTECTIVE 
EQUIPMENT 


"LES fifth conference of the Bfitish O tional 
Hygiene Society was held m London on Novem- 
d “The Use 
and Abuse of Protective Equipment". It was divided 
into four sections dealing with the protection of the 
lungs, skin, eyes and feet. The i will be 
published in the March, issue of the British Journal of 


London, N.W.8. 


concentrations of toxic gases or where das of 
air is possible. Papers on the protection of the lungs 
were presented by A. O. Peacock, of the Chemical 
Defence i tal Establialtment, Porton, and 
by J. Whittaker, of the Central Safety Department, 
Imperial Chemidhl Industries, Lid. After stating 
that the only fully satisfactory method of protection 
of the lungs is by ion of the risk at source, 
Mr. Peacock described ths å i t respirators avail- 
able for use when the ideal cannot be realized. 
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Characteristics necéasary in types suitable for oon- 


protection demanded will sometimes result in a very 
much more wearable device. 

Mr. Whittaker emphasized the importance of a 
fit of face-pieces, which is easier to secure with 
sired face masks, going under the ohin, than 

with the small kind covering only the mouth and 
nose. The larger the protective appliance, however, 
the greater is the aversion to wearing it and the riak 
of its being surreptitiously discarded. Discipline in 
the atomio energy field in this is better than 
in older industries because the wor are well aware 
o eer Ana ero. apcastamed ‘to tmperenuble 
risks. 

The second section of the conference consisted of 
papers on the protection of the skin by Prof. J. R. 
Squire, of the Department of Experimental Pathology, 
University of Birmingham, and by Dr. A. eii 
Potter, of the General Chemicals Division, 
Chemical Industries, Ltd. Prof. Squire how 
the outer layer of the akin is chemically inert but 
swells in alkalis and, bemg a protem, can react with 
or absorb substances containing —NH, or —RH 
groups. It can be destroyed by reducing agents and 
cracked if dried excessively. Loas of water is normally 
impeded b a surface film of fatty material which is 

naturally after removal with solvente in 
about two hours. Mechanical abrasion, leading to 
wear of the horny surface faster than the germinal 
layer can replace it, ee P STU de: 
Industry. Chemical] irritants produce their effect 
rapidly cu a ae 
an intense reaction may follow & second 


Dr. Ly Potash Qua dc oa camo Y 
perpe eset DER equ diui Mee 
We E in or other liquid. 

ter, aloohol and weak acids do not greatly affect 
the akin; but alkalis and fat solvents penetrate to the 


„sebaceous layer. Liability to dermatitis is not deteot- . 


able at pre-employment medical examinations. Pro- 
oie eee ee ee ee DAY De 
nulliflad Af the ral’ producb by hand. 
Jie dudas ahead cee to the risk of 

i Se wating dh inse ia Mr 
facilities ahould be provided 
Eod ee ae tu ee 
barrier creams are good because’ they encourage 


washing. 

o Speakers in tho afternoon session were introduced 
by Sir Harold Roberts (chief inspector of mines), who 
stated that mining is the most dangerous of indus- 
tries, being closely followed by shipping in respect of 
fatalities. ‘The death-rate in ooel mining is nine times 
as high as the -rate In factories, major catas- 
trophies being responsible for only & very small 
proportion of the casualties in mineg ; the major toll 
i taken by falls of ground and by transport opere- 
tions. Owing to improved standards of lighting, the 
incidence of nystagmus has been greatly reduced. 
Dr. D. R. Campbell, director of research, Birming- 
ham and Midland Eye Hospital, in & paper on ocular 


4 
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injuries and hazards, said that eye injuries constitute 
4-26 per cent of all industrial accidents and are 
mostly preventable, being due to flying icles. 
Goggles are liable to steam up; they restrict vision 
and are uncomfortable to wear. They are better 
received if the worker is a number of kinds 
to choose from. Ocular i uries are often repairable, 
now that the complication of infection is largely 
ebony Pub even A Small Scar un be cereo uf We 
cornea can cause dazzle in artificial light. Eye 
tection, she said, should be compulsory when 
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and ing with metal toola. Burns from molten 
metals and chemicals, y caustic soda, are . 
dangerous, though i te irrigation with water 


may save an eye. 

The legal obligation to provide eye protection 
igamnst oertain hasarda was than explained by. G. Y. 
Thom, safety officer, Plastics Division, Imperial 
Chemical Industriea, Ltd. Protection built in to a 
machme is more desirable than protecting the 
operatar, and he showed typical examples. Various 
devibes for personal eye protection were described. 
In the particular case of welding, protection against 
infra-red rays is needed, and against ultra-violet as 
well in electric-arc welding. 

H. Bradley, director of the British Boot and Shoe 
and Allied Trades Research Association, was the first 
speaker in the session on the protection of the feet, 
and outlined the which have led to the drafting 
of British for safety footwear. These 
contain & steel toe-cap which has to resist an impact 
teat. Ho was followed by H. E. Thomas, hoad of the 
Bafety Department of the Ford Motor Company, who 
said that, in his experience, the standard safety boot 
did, in some cases, give protection but that many toe 
fractures while them oontinne to arise. He 
thought these could be avoided by extending the 

backwards. It is true that it would then be 

bimus bie the impact test, but it is evident that 

deflexion of the toe-cap is possible 
without injury to Hao womr fot 

O. N. Davis 


THE FUNCTIQN OF LIBRARIES 


T the annual conference of the Library Associa- 

tion, held in Southport during September 20-28, 
two speakers concerned themeelves particularly with 
the university library. Sir Philip Morris, in his 
presidential addrees on September 20, drew on his 
experience m visita to universities overseas since the 
Second World War, when he found that there was 
no university which was not either replanning or 
developing its library, desig a new Ubers end 
library or had just 


is ar for, five large new lbraries completed 
ithin the past two or three years. All were different, 
and while there appeared te be no single answer to 
the problem of library design, the physical environ- 


be a*function of the adequacy and efficiency of its 
libraries, and, apart from this factor of co-operation, 
he emphasized the importance of books being avail- 
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cepe ny the as apa) of high standards of 
uoetion and professional ability on the part of the 


These points were elaborated more fully later at 
the conference by Dr. L. W. Sharp in a paper entitled 
“What do wo look for in & University Library ?" 
Dr. Sharp said little of library co-operation, believing 


. ib to be in a very healthy state so far as 


university 
libraries are concerned. He referred, however, to 
some of the difficulties occasioned by departmental 
libraries and made some suggestions for co-operation 
here in regard to book selection, éxhibite and the 
like. Like Rjr Philip Morris, he stressed the 
importance of the quality of the library staff, i 
to the importance of a university librarian having 
other academic interests and of encouraging his 
sesstants to widen their interests, for example, 
through exchanges of staff with other libraries at 
home and abroad and by the provision of more 
regearch scholarships for special library projects. On 
the subject of library design, he emphasized, like Sir 
Philip, the importance of having regard to individual 


rooms for ial co ions. He streased particularly 
the principle that the university library is equally for 
masters and scholars, and that studenta should have 
as freo access ag any other readers. He does not think 
that the division into a scholars’ library and & masters’ 
library, from which scholars are excluded, is sound ; 
the aim should be to let the student feel that he is 
a member of a scholarly community and that he is 
weloome and his place is honourable. 

Among the other papers presented to the oon- 
ference, .three were of particular interest to the 
scientist. They dealt with the general theme, ‘The 
Library in the Community”, that of Mr. W. 8. 
Haagh (city librarian, Bristol) reviewing the public 
library service in general. Mr. Haugh said that only 
fifteen English municipal authorities serving popula- 
tions in excess of æ hundred thousand exceeded 
ls. 6d. head of population in their expenditure on 
bodks dur 1052-58, whereas nine spent lega than 
10d. ver boad Qe nantes the de, as standard 
in the centenary asseaament brochure. For the 
counties later are available, and seven English 
county authorities are eatiflated to exceed 2s. per 
head in 1955—56 and seven others to be 
were 
bearing on educational efficiency, and what is being 
done by county libraries and other publio library 
services to improve the facilities for educational 
reading for children as well as for students of tech- 
nology and of other subjecta. He referred partivularly 
to, some recent developments in the provision of 
technical information services by the public libraries, 
such as the scheme at Li that provides for an 
immediate temporary technical library and a per- 
manent technical library at a cost of £370,000; the 
establishment of technical library facilities at the 
Speke Branch Library serving the tradmg estate 
there, as well as branch technical libraries elsewhere ; 
the extension of the Leeds commercial and technical 
library ; the establishment of a separate technical 
department at Rugby ; and tho formation at Luton, 
where the central library maintains a large file of 
information om the requirements of the export trade, 
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of the Luton and District 1g Don Information 
Service. He also mentioned installation earlier 
this year in the Manchester Central Library of a 
teleprinter & tus giving & direot link to more 
than a hun users in the Manchester area, two 
thousand in the United Kingdom and twenty-five 
thousand in twenty-one centres abroad, and to the 
formation of co-operative industrial and commercial 
reference and information services among publio 
libraries and business firms both in the West London 
and the North London areas. 

Of the other two papers, Mr. H. Thompson (tech- 
nical librarian, Lancashire County Library), dealing 
with technical library services in the county, described 
at ae, ee 

the 


served. Mr. D. J. Foakett ian and information 
offcer of the Metal Box Co., Ltd.), dealing with 
special libraries, alo referred to co-operation in the 
valuable for ixi 


Bervioeg. 


ROTHAMSTED EXPERIMENTAL 
! STATION 


REPORT FOR 1954 


WTE tho advent of any new agricultural problem 
that is amenable to scientiflo treatment, it has 
become almost a matter of course for the i 


between pure and applied re- 
search and in the choice of the problems being studied. 
It is also clear from the very large number of visitors 
fróm all parts of the world that the Station continues 
to play a vital part in the exchange of information. 
In the Physios Department there have been further 
advances in the techniques for measuring mioro- 
climates, and these methods are being used to study 
the conditions affecting the spread of virus diseases 
and of blight in potatoes. A new sodium-saturation 
test has been used to asees the. increase in ormmb 
cohesion caused by certain high polymers. It is 
interesting to note that some of these are more 
effective on acid than on calcareous soils, Work 
continues on the crystal structure of kaolinite. 
Notable among a wide range of studies in the 


Chemistry are experiments on the 
placing of fertili Ib has been demonstrated that 
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mineral and of organic nitrogen and 
ph compounds in soils. 

The Pedology Department is closely linked with 
the Soil Survey and, in collaboration with the latter, 
a study has been made of the mineralogy of sand and 
olay fractions from a wide range of soils from Great 
Britain and the Colonial Territories. This work is 
providing important data on soil formation and 
classification. Progreas ia being made with the 
survey of trace-element distribution im British soils, 
and work continues on the effects of leaf leachates 


in soil-forming s 
Investigations on the possibility of controlling 
disease fungi by i i are in 


poe gianna ties Me erat It 
now been shown that the action of Actinomycetes 
ene Se ee ee nomen 
antibiotic not merely competitive. Work can- 
tinues on the strains of clover nodule bacteria which 
fail to produce effective nodules, and attempts are 
being made to select genetically stable strains for seed 
inoculation. 

Btadies in the Botany Department include the 
mutual interaction of iron and other micro-nutrienta, 
the uptake, of nutriente by thro the leaves 
and by excised roota, and physiological effecta of 
virus infections. Work on kale has shown that there 
is an optimum leaf area, per unit area of land, for 
dry-matter production. If this is exceeded, efficiency 
falls off due to the mutual interference of leaves. 
Studies on weeds continue, with special attention 
being paid to wild oats. 

ochemistry 


Work in the Plant Pathology Department seams 
to indicate that, in newly inoculated leaves, virus 
i and 


mercury 
In tho Nematology Department intensive study is 
being made of eelworma, their relationships to host 
plants and the conditions under whioh populations build 
up. Surveys at Rothamsted show that increases of 
eelworm cysts on plots under continuous mangolds 
and sugar beet have been very slight during the peat 
eight years, but that the highest densities are 
associated with manurial treatments giving the 
yields. 
n ordin has continued m the Insecticides Depart- 
ment on the mode of action of organo-phosphorus 
insecticides and, in perticular, on ther mteraction 
with the esterase systems of various insecta. Useful 
work is reported om practical methods for controlling 
black aphis on beans and the wheat bulb fly, and 
gress has been made in rearmgethe latter in the 
ios. ? 
The biology of the wheat bulb fly is also being 
studied in the Entomol Department. Work con- 
tinues on the disperaal of aphids and on the biology 
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once again presents a fas- 
ng n report on foraging habite and social 
organization. It has been shown that the foraging of 
the releage m the hive of a 


rabbit damage continue. 

The report closes with two useful review articles 
on “Olay Minerals" and on “The U of Nutrients 
from Leaf Sprays by Agricultural ie 


EAST MALLING RESEARCH 
STATION 


REPORT FOR 1954 


HE forty-second annual report, for 1954, of the 

East ing Research Station, near Maidstone, 
Kent (170 pp., 12s. 6d. post paid from the Bbetion), 
includes two general of particular interest. 
The first is the text of seventh Amos Memorial 
Lecture, by Prof. T. A. Bennet-Olark, who reviews 
various concepta of the mechaniam by which water 
ascends large treeg, showing that this is not yet fully 
understood, and makes a plea for more research on 
the matter. The second is by B. C. Pearce and 
D. W. P. Greenham, is a history ef the Station's 
land in the parish of Mallmg. It has been 
possible to trace certain land uses as far back as 
A.D. 141], and such historical investigations 
might achieve useful correlation with modern soil 
survey. 

Malling types of apple rootstocks are now famous, 
H. M. Tydeman gives a most useful summary of 
twenty-four types, and also crab O. His text is 

very short, but five tables and thirty-five excellent 
half-tone illustrations give very detailed information 
about winter and summer characters. D. W. Way, 
E. 8. J. Hatcher and R. J. Garner have investigated 
the propagation of rootst®eks by means of root 
cuttmgs. Position on the original root system, length, 
moisture relations, th planting, and various 
methods of coating dut ends, have all been 
assessed, and detailed results are presented. The two 
last-mentioned workers have also with 
propagation of Maling crab C, 
cuttings.  Sphseroblaste are rounded swellings on 
woody stems which are able to produce shoot buds— 
Buffigient to yield some twenty-five hardwood cuttings 
per maiden tree. The peach variety Hale's Early is 
compatible with a Brompton rootetotk, though not 
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The Biochemistry of Vitamin Bi; 


EDITED BY R. T. WILLIAMS 


Vitamin Bi; was first isolated in 1948. It is now generally accepted as the anti-pernicious 
anaemia factor long known to be present in liver. Various aspects of Vitamin Bj are dis- 
cussed in this 13th Symposium of the Biochemical Society. 205. net 


Hydrodynamic Stability 
C. C. LIN 


This is the first survey of Hydrodynamic stability. It treats both the physical and mathe- 
matical aspects, and will be of particular interest to aeronautical engineers. A CAMBRIDGE 


MONOGRAPH ON MECHANICS AND APPLIED MATHEMATICS. 


225. Gd. net 


Experimental Design & its Statistical Basis 


D. J. FINNEY 


EAA A T EA Siete S erecta edlen Ing Foe core uds 
and research workers in the fields of medicine, genetics, pharmacology, agriculture, bio- 


chemistry and biology. 


30s. net 
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“Tower of Babel"—a contribution 
Elseviers Dictionary 
of 
Television, Radar 
and Antennas 


W. E. CLASON of Philips Eindhoven 
edits this meticulous, comprehensive 
and ingenious aid to research and tech- e 
nical writing. 750 pp. £6 





Communication News 


This journal of Philips Yelecommunication Industries 
covers both electrical and mechanical aspects, reparting 
current problems and stugies at full length with fine 
illustrations. Volumes appear over about a year, in 
2-4 issues of 32-64 pages. Volume 16 has now begun. 
Annual subsciiption 14s. Free specimen back number on 


request. 


e. 
Fully descriptive Catalogue on request 
* KENSINGTON, 


CLEAVER-HUME PRESS LTD., 





From Philips Technical Library 


Light Measurement and 
Calculations 


H. E. A. KEITZ. 420pp. 225 illus. 52s. 6d. 
“Ho has been highly successful, achieving a maximum of 
clarity without any sacrifice of accuracy.”—J.W.T.W. in 
Electrical Review. 


Illuminating Engineering Course 
H. ZIJL 250 pp. 128 illus. 23s. 6d. 


A short study of the theory and its application, using only 
simple mathematics and with 170 questions and model 
answers. 


Data for X-Ray Analysis 


W. PARRISH et al. 85x 114. Each book 15s, These 
data-books supplement the charts and tables of the Int. 
Union of Crystallography. Vol. I: Charts for Solution of 
Bragg’s Equation (d=6 and 29)? Vol. II: Tables for 
Computing Lattice Constant of Cubic Crystals. 
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Just published — 


PARTICLE SIZE DETERMINATION 


by R. D. CADLE 
Stanford Research Institute, California 


(Interscience Manual, No. 7) 


CONTENTS—Introduction. Treatment of Data. Sampling Methods; Choice of Technique for 
Particle Size Determination. Optical Microscopy. Electron Sieve Sedimen: 
tion and Elutriation. Surface Area Measurements. Optical Mi 


1955 4px 7 318 pages, 13 illus., 47 tables. 


. ORGANIC INSECTICIDES 


Their Chemistry and Mede of Action . 
by R. L. METCALF 
Entomologist, University of Calfornia, Citrus Experiment Station, Riverside, California 

CONTENTS—Nicotine, Nornicotine, and Anabasine.  Rotenoids.  Pyrethroids. Joint Action of 
Insecticides. ied eir Thiocyanates. Dinitrophenols. Dichlorodiphenyltrichloroethane. Acaricides. 
Benzene Hi oride. Cyclodiens Insecticides. Ie Phosphorus Insecticides. Carbamates 
Miscellaneous Insecticides. Insecticide Resistance. 

1955 6x9 p pages, mary tables 685. 


INTERSCIENCE PUBLISHERS LTD. 


88-90 CHANCERY LANE. LONDON. W.C.2 








‘A comprehensive survey of the world literatu 


















British Abstracts of Medical Sciences 


EDITOR: C. C. N. VASS, M.Sc., Ph.D., M.B., Ch.B. 


British Abstracts of Medical Sciences is now published on behalf of the British Council 
* of Biological & Medical Abstracts, Ltd., by Pergamon Press,sLtd., who hav under- 
taken the publication of the journal on a non-profit-making basis to assist with its 
development. The journal at present abstracts the world literature in 26 subjects 1n 
Medical and allied Sciences, but it is proposed gradually to increase the coverage to 
include Gerontology, Helminthology, Food Technology, Veterinary Science, Sys- 
tematic Zoology and Economic Entorgology. Plant sciences are to be covered for the 
first time and will include Ecology, Forestry, Pharmaceutical Botany, Pharmacognosy, 
Phytopathology, Plant Anatomy, Plant Physiology and Systematic Botany. The wider 
range of subjects covered will necessitate an expansion of production to more than 
one volume per year. In 1956 two volumes will be produced, each af about 600 pages. 
The price per volume is to remain the same at £10, or £10 10s. printed on one side of 


the page. 3 





Full detalls on request from * 


Pergamon Press 4 & 5 Fitzroy Square, London, W.1 
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Theoretical Hydrodynamics 
L. M. MILNE-THOMSON 


This book gives a thorough introductory exposition of the mathematical theory 
. of fluid motion. For the third edition Prof. Milne-Thomson has introduced some 
new methods of presentation, and made three mportant additions dealing respectively 
with : the physical interpretation of virtual mass ; the method of reflection across 
free streamlines, which greatly simplifies the discussion of Helmholtz motions ; the 
treatment of potential flow with a free surface. Illustrated. 60s. 
















Arithmetic Operations in Digital 
Computers 
R. K. RICHARDS, Ph.D. 


This text has been written to point out the shortcomings of pencil-and-paper rules and 
procedures when applied to computing machinery and to explain the more important 
of the schemes which have been worked out for executing arithmetic operations in that 
class of machinery generally known as ‘digital computers’. 525. 6d. 


General Microbiology 
WILLIAM G. WALTER and RICHARD H. McBEE 


This text is presented so as to encourege a beginning student to relate his daily living 
to the activities of the microbial world and at the same time to acquire a scientific 
approach which will permit him to pursue more advanced courses in microbiology. 


Y Illustrated, 35s. 
e 


Descriptive College Physics 
HARVEY E. WHITE 
Professor of Physiés, University of California 

This book is a revised and compressed version of the same author’s Classical and 
Modern Physics, which was intended originally as a short course for University students 
requiring some knowledge of physics, though not specialising in the subject. The 

. general plen of the work remains the same, and the reduction in subject matter has 
been effected because the earlier book contained more material than necessary for 
such a course, Illustrated, 42s. 


All prices are net 
e 
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Blood Group Substances 
Their Chemistry- and Inmumochemistry 


By ELVIN A. KABAT 
Columbia University, New York 





February 1956, 330 pp., ilus., about 64s. 
IN THE AUTHOR'8 own words, “the present volume 


is an attempt to bring together and to synthesize 
the existing information on the blood group 
substances as seen from the viewpoint of quanti- 
tative immunochemistry." The preparation of 
this book was stimulated by the extraordinarily 
increased interest in and knowledge of blood 
groups witnessed during recent years. Immuno- 
chemistry, immunology, carbohydrate and pro- 
tein chemistry, physical chemistry and thermo- 
dynamics, genetics, as well as clinical medicine 
all contribute to this survey of blood group 
substances, and, in turn, investigations in these 
fields are benefiting from the newer know- 
ledge of blood groups. 





CONTENTS: 


Introduction—The Human Blood Group 
Factors 

Methods and Reagents Used in Testing for 
Blood Group Antibodies and Antigens 

Sources of Blood Group Substances 

Purification of Blood Group Substances 

Chemical Composition and Properties of the 
Blood Group A, B, O and Le 
Preparations 

Chemical and Immunochemical Characteri- 
zation of the Blood Group Substances— 
Evidence of Purity 

Immunochemical Similarities and Differences 
Among Blood Group Substances from 
Various Species > 

Some Features of the Structure of the Blood 
Group A, B, O (H) and Le* Substances 

Antibodies to Blood Group Substances and 
Their Biological Effects 

Biological Effects and Uses of Blood Group 
Substances—Materials of Similar Chemi- 
cal Composition 

Author Index—Subject Index. 
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Government 
Research Reports 


FOREST RESEARCH 
Projects carried out in 1953-54 by Forestry 
Commission staff, University workers, and 
investigators into special subjects. Tilustrated. 
6s. (postage 3d.) 


COLONIAL RESEARCH 


Collected reports for 1954-55 of the eleven 
organisations conducting research in the 
Colonies, with notes on other Colonal. 
research work. (Cmd. 9626). 9s. (postage 3d.) 
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AN INTRODUCTION TO 
LINEAR ALGEBRA 
by L. MIRSKY 


cach chapter ende with a wt of graded rob 
355. mat 
SCIENCE AND 
CHRISTIAN BELIEF 
by C. A. COULSON 
tue ee ee ee 
iola unl ir dias a 


of the Christian faith.’—Cherles E. Raven in 
Nature. 8s. Gd. met 


* Professor Coulson recrived the Lecomte 
du Nouy Award of 1955 for this book. 


OXFORD UNIVERSITY PRESS 
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NEW BOOKS 


Techniques in Blood 
Grouping 
IVOR DUNSFORD 
and C. CHRISTOPHER BOWLEY, 
M.B., B.S., M.R.C.O.G. 
W EEA by the senior Sann omet ee e 
Director of TEE R P Taimne 
Centre, Sheffleli a practical manual w. 
will be invaluable to all concerned with blood 
groups. It consists of three sections, 1. Descrip- 
tion of basie principles of red call antigen and 
antibody behaviour on which 
based, and suggestions on o 
of patemate teiqua, 3. G 


pd dpa used in 
the 


only book s og SEAS wal 
diii phat rag ona on 


systematically the 
techniques employed in blood grouping. 
264 pages. Illustrated. 215. net. 


The Numbers of Man 
and Animals ^: 


edited by J. B. CRAGG and 
N. W. PREIE, F.R.5. 


This is the record of a symposium held by the 


subject are all represented. Each 
followed by a table of references to literature 
cited and a summary of the discussion by other 
members of the symposium. Thus a valuable 
balance of opinion 1s achieved. 

Published for the Institute of Biology 


160 pages. Line diagrams. 15s. net 


Principles and 
Applications of Physics 
OTTO BLUH, D.Sc, F.Inst.P., 
and JOSEPH D. ELDER, A.B., A.M. 


Jhe need for aromas a vey OM 

ee ee the student 

hysics as well as to Rt LIB lier feld 
met by this book. Original in its a this 

mdr adr text is 

by its a methods of presentation and its 

emphasis on the border-fields ee rod 

interrelations of phys with the h 

notable feature o Ss books Ge large nae f 

Illustrations, of which there are over 700 In line 

and half-tone. 


866 pages. Illustrated.» 455, net. 


e Send for catalogue to 


'OLIVER & BOYD 


Edinburgh: Tweeddele Cónrt London: 39a Welbeck Street 
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RECENT SCIENTIFIC and TECHNICAL BOOKS 


Volumes marked with an asterisk (*) have been received at “Nature” Office 


Mathematics 


URDU Ticket, 
xv raw Publah Com 
Ltd., 1955.) Sin 6d * oe 


ed Mathe- 
ill. Publishing 


FO ife ecd Equations. Second edition. Med. 8vo. 
Beat 01-4291, (London McGraw Hill Publishing Company, Ltd , 1955.) 


HIGHAN, Bryan. Applled Group-Theoretic and Matrix Methods, 
8vo. 454, (Oxford Clarendon Press , London . Oxford 


) 
Baith Van der, and BREMMER, H. Operational Calculus besad 
on the Two-Sided Laplace Integral. edition. Bvo Pp. 
xli -415,. (Cambridge At the University Press, 1955.) nec* 


Physics 


PADGHAM, C iura and Sound. (Intermediate Science Serien.) 

a Mm uf Erin plates, (London Sir Isaac Preman and Sona, 

PANO Ky, Wolin K. H., and PHILLIPS, Melba. — Classica] Elec- 

tricity and Legare (Addison-Wesley Series In Advanced Physics ) 

Cooper ae Sy aso ae ridge, Mass. : Addison-Wesley Publishing 
E ) 8.50 d 


lars. * (M N 
eh! ec s Plonogtiphi on 
(London: Methuen and 


Nuclear Radiation Detectors 


mia Suec B ur 8vo. Pp. vl--179. 
; New John Wiley and Sons, Inc., 1955.) Ils 6d. net " 
LATER, mC. Madsen rm Phyalcs. Med.Bvo. Pp.od-+ (London 
McGraw-Hill Phi lee Ltd, 1955 ) 398. 6d * 
ST. » Ralph W., WILLIAMS, David T., WORDEN, Ralph E., and 


Pp. gv 586. (London © McGraw-Hi 


FORM ER, Carl. The Polar Aurora. (International M hs on 
Mae) Stn. x 6 in. xvii +34 plates. -— 
; London: ord Unrve Pross, FENA oe net.* 
PSTURAGCK, P. A. Static and tea > an Account 
of Focusing in Lens, Deflector and 
on Mechanics and 
tote ll At the Unrvertity Press, 1955.) 30s nec.* 
C. H, and SCHAWLOW, A. L Microwave $ 
ternational Series in Pure and lied Physics.) Med. Bvo. 
98. (London: McGraw-Hill Publish! 
WOOD, D. R ] Med. An 
xv4-192-L6 plates, 


pectroscopy. 
Pp. xviui4- 
Company, Ltd, 1955.) Hes 6d." 

Bvo. ntroduction to Electron P 
(London : |. M. Dent and Sons, Ltd, 1955.) | 25. eda 


Engineering 
CHESTNUT, Harold, and MAYER, Robert W. Servomechanisms and 


Regulating System Des! Vol.2. (General Electric Series.) Med, 8vo. 
Pp xd11-+384. (New York: john Wiley and Sons, Inc, London: 
Cc and Hall, Ltd., M55.) 60s, nec.* 


T RT, Richard IC, SCHWAB, Glenn O., EDMINSTER, Talcott w, 

d BARNES, Kenneth K. Sol and Water Conservation Engineering. 
(Ferguson Foundation Agricultura] Engineering Series) Demy 8vo. 
xn +479. (New York : 


n nile and Sons, Inc.; London Chap- 
man and Hall, id , 1955.) 
MONDO , L F, and THESKAL, Otto. nee Metallurgy. 
Med. 8vo x+397. (London: McGraw-Hill ecd Company, 
Ltd., 1955.) 6d * 


MUHLENBRUCH, Carl W. Posner becana and Propartis of 
Mutermls, Second edition of Tating c Materials". Med. 
8vo. Pp. vul+243, (New York: Van Nostrand Company, Inc. ; 
London t Macmillan and Co., Ltd., 1955.) 21s. nec.* 

SCHLICHTING, Hermann. Boundary Layer Theory. (Translated by 
Dr. J. Kestin) 9$ in. x 7 In. Pp. xx4-535. fot nac Pergamon 

Ltd. ; Karlsruhe Verlag G. Hs 1955.) 
SCOTT, T. R. Transistors and Other aves. Demy 8vo 
19685 45s. nat. ^ 


Pp. xvi --258. (London: M 
.G. Ges Turbines and Propulsion. "sixth edition revised 
by F. C. Sheffield. in. X Spin. cm. x I4cm.). Pp. 412 (London : 
Ilrffe and Sons, Ltd., 1955.) . net. f 
SPREADBURY, E A. W. Television Reeve Servicing. VoL 2° 
Recerver and Power Supply Circuits, Damy Aarti Pay 308. (London 
Iliffe and Sone, Ltd., 1955, Published for raless Electrical. Troder.) 


21s. nec. * 
STEPANOT?, A. J. Nuits 9 In. x 6In. (23 em. x 15 5 em) 
m er and Sons, Inc. ; London Chapman 


Les MElar du Radar à l’Asronomie et à la 
10 In. x 6k lo. Pp. vii--147.. (Pars. Gauthier-Villars, 
frana" «out { e: 


Chemistry : Chemical Industry 


BRAUDE, E A, and NACHOD, F. Ot (edited by). Determination of 
Organic Structures by Physica! M Med. 8vo. Pp. xlili4-BIO. 
New York: Academic Press, Inc. ; London Academic Books, Ltd., 
955.) 15 dollars.* 


Météoro aa 
1955.) | 


DEMING, H. G. Practical Laborato 
Beginners. || in x in: GD. eme x 
Johs Wi Wiley and Sons, Inc. ; London 

nec. 


Chem! ee B Tor 
em. Pp. 


Chapman and Hall, Ltd., jS 


GARNER Yy E. (edited M Chemistry of the Solld State, Royal 8vo 
Pp. wit+4I7. (London mh chamis utterworths Scentific Publratlons; New 
ork: emic Press, Ine, 1955.) 5Cs, net * 


TT, D. C. The Quantitative Analysis of Dru Second edition, 
and en "doa : 


Med. Bvo. Pp. xv4-670. Chapman 
and Hall, Led., 1955.) 70s. nec.* 
Y, Ralph Federn Cosmedcology, Fourth edition. (Prin- 
ciples and Practice Coametica—Vol. |.) 


Med. $vo. Pp. 
ye TOS a eid (London . Leonard Hill (Books), Limited, 1955.) 


HARVEY, H. W. The Chemistry and Fertility of Sea Vaters. Demy 
8vo. Pp. vili--224. (Cambndge At the University Press, 1955.) 30s, 
net.* 

HATT, H. H., PEARCEY, T., and dd MEA complled by 
Composition Tables for Carbon Compounds (CH, clo Vor d HOS. 
RA in. x A In. Pp. 4091. (Cambridge : At the University Press, 938) 

s. mec. * 


HECHT, Friedrich, und ZACHERL, Michael K. 
Handbuch der Mikrochemischen Methoden. Band 
Radloaktivitac In der Mikrochemie. Radiochemische Methoden der 
Mikrochemie, Von Dr. E. Broda und Dr. T. Schönfeld. Messung Radio- 
akrrver Strahlen In der Mikrochemle. Yon Dr. T. Bernert, Dr. ti karik 
und Dr. K. Lintner. Photographische Methoden in der 
Von Dr. H. Lauda. Royal 8vo. Pp. +423. (Wien : Spr Varin, 
A 486 schillings; 8! D. marks; 83 Swim fana ; 19. dollars ; 

PENNER, S. S. Introduction to the Study of ehe Reactions In 
How ems (AGARDograph No 7. 
e Gan cud MM 


RITTER, to Chemistry. 9 in. x 61n. (23 em. x 
15-5 am.). titel T York: John Wiley and Sons, Inc., London 1 
and Pal P) 52s. one ; 


Ie Ch 
SUES. (London: Constable end 


es Phelps. Drelectric Bebaviour and Structure: Dielec- 
tric Constant and Loss, Dipole Moment and Molecular Structure. (Inter- 
national Chemical Series.) Med. Bvo. Pp. Luo (London : McGraw- 
Hill Publishing Company, Ltd., 1955.) 64s. 6d 


Technology 


GOODLET, B. L Basic nics, Second imos 


Sfin cm. x [5cm.) Pp.280. (London: Edward Arnold (Pu Ac 


Ltd., 1955.) 24s. net. 
H. Materials “or Nuclear Reactors. (Reinhold 
x a In. Pp. an+724. (New York: Reinhold 
London Chapman and Hall, Ltd, 1955.) 


RILEY, M. W. (edited by). Plastics Tooling. (Reinhold Pilot Book, 
No. 6) 621n. x 44 In. (I7 cm. SD RD 123. (Nerio: 
Reinhold Publishing Corporation London : and Hall, 

net. 


n : (London : 
Butterworths Saentific ‘Publications , New York. Interscience Publishers, 


Inc., 1955.) £B 8s net the ret.* 


Astronomy 


ats M ios. Im Auftrag der 
ru n ausa m 
cua Sr 
g M eee rer “Chines DIE bruce: Springer 
ANC Astronomy * a Nonmath 
for U»e as an Introduction tot to the see În Ai 


ia etc., and for the General Reader. Fifth editi . Bro. 
Pp: Ix-+369-+8 charts, (London : McGraw-Hill Publishing Company, 

55, 
a jolnt supplement to the 


IMPROVED LUNAR cee chante P d 
American Epheme an e Prepared 
jointly b che aca Alane Omes vet the United Stata of Amara 
and the United Kingdom. Super Royal Pp x xii4-422..— (Washington, 
D.C. + Government Printing Office, 1954) 2.25 dollara * 


Geology : Mineralogy 


EMMONS, William H~n THIEL, George A STAUFFER, Clinton R, and 
ALLISON, Ira A. Geology: Principles and Proceases. Fourth edition. 
Med. Bvo. Pp. yn 638. (London : McGraw-Hill Publishing Company, 
Ltd., 1955.) 492% 

PRYOR, E J. An Introduction to Mineral Dressing. In. x in. 
Iac x 15 em.) Pp. of-+649. (London Mining Publications, 

95 


NES 
HISTROM, Ernest E. Petrographic Mine m x SP Im 
Q2 em. x 15 an Pp. vil 4- 408. (Naw pnie. Wiley and Sons, 
Inc ; London : and Hall, , 1955.) 42s. net * 


Geography : Travel 
KEARNS, Jr., Willam H., and BRITTON, Beverley. The Silent Con- 
ea Decry bvo. | Pp. xy 1-237 4-16 plates. (London : Yietor Gollancz, 


1955 

E, D. estern Europe. n n. cm. x [5 cm) 

at. W Eu 88 In x 5¢in. (22 
Pp, ae) London : Unrvernity of London Pres, Ltd 1955.) 17s. 6d. net 
, B. North African Journey. BB In. x SE In. (22 
: Robert Hale, Ltd., 1955.) i net. 
Comt. Ofin. x Im. 
(London : Evans Brochers, Ltd., 13253) 12s. 


General Blology : Natural History : Botany : 
Zoology 


BANNERMAN, Darid Amie The Diras ofthe rua N b ha 
Apodidae, rim ae Coraci cadint 
Boer Cuan Fonds auge Por n pl 


dr. rr and adore mener Boyd, Ltd., | Ts 
CHALMERS, C. Bactern t 


1n Relation to the Milk upply : 

Guide I che Cometa ry ela re Fourth edition, De vo. 
Pp. vilt (London Edward Arnold (Publishers), Ltd., 1955 ) 21s. net.” 
RAN Bons M of Southeastern Brani. nited States 
National Mossun Bulleun 206.) Med. 8vo, Pp. xvi 


hing Comp Company, 1955.) 67s. he 
ci [: R S, Birds of Saursshtra—lindla, with 

addien net notes on the oo of SU and Bee T NE Pi oe x m 
Pp. Il[12-56] --5] plates ( path! 
Re Ou 112s, 6d. ; 18 dolus. 

RDON, Seton. The Geiden Eagle: of Birds, Demy Bvo. 
Pp ra pistes. (London : Willam px at Sons and Co., Ltd, 
55, 


lés. net 
SV IRA Prank H. (edited by). The Luminescence of Biologics] 
erence on Luminescen March 28— 


Md ings of the 
A 1954, sponsored by the Committee on Photoblolagy of the nent 


of Sciences —Nationa] Research Cound, and supported by 
Nortel f suave Foundation.) Med. Bvo. Pp. xlv--452.. (W Wenger 
D utt rican Association for the uva eren. of Science, | 
7 

MACKWORTH-PRAED, C. W., and GRANT, C H B Birds of Eastern 
and OC Africa. (African dU edd adres 2) 
Demy vu hs 7- 

Moai Malena, 1355.) aen 


M IR WOOD. Helen Marguerite. the Clemificatlon of 
the Phylum Brach gr tien A. (London : British 


M EREETLEY Do. or dase) 2A [pd l. An Introduction to Botany, 


pectal ce to the Structure of the Flowering Plant. Third 
edition. rn Pp. d+. (London: Longmans, Green and 
net 
A. M., WOERDEMAN, M. W., 
BROWN, R, ROBINSON, E, RAPER, R, HA 


IRWIN, M. R, SHEN, 
RRISON, |. A, 
RIGGS, R., and 


KING, T. Blolog! pecificity and Growth. (Twelfth Symposium cf 
the Soa for the Study and Growth. Edited by Elmer 
G. Butler.) 91 In. x In. Pp. vil --233. (Prneatoni; N Princeton 
Un Press pon Oxford Unrverzity ) 40s. net.* 


STO Tracy l u and USINGER, Robert L Henen of Zoo 
(McGraw-Hill Publications in the cal Sciences.) Med, Bvo. p. 
(London: McGraw-Hill lashing Company, Ltd., 1955) 


SYMPOSIA OF THE SOCIETY FOR EXPERIMENTAL Ear No. 9 : 
Fibrous Proteins and Their Biological Significance, Royal 8vo. Pp. vid 
370 4-42. plates. (Cafhbridge : At the Uprversity Press, 1955. Published 
for ene Company of Blologmts on behalf of the Soclety for Experimental 


ec." 

LES, L. S, V., and VENABLES, U. M. Birds and Mammals af 

spent. Hed. Ov. Bvo. F 2430148 plates, (Edinburgh and London : 
rer Boyd, Led, net 

- WHITE, Paip R the Cultivation of Animal and Plant Cells. 

8vo. Pp.xi--239. (London : Thames and Hudson, Ltd , 1955.) 35s, nec." 


Agriculture : Horticulture : Forestry í 


ADDISON, Herbert. Land, Water and pedis $ : Toplcal Commentary 
on the Pas, Present and Future of Irrigation, Land Reclamation and the 
Food Supplies They Yield. Demy 8vo. Pp. xll--248. (London. Chap- 
man and I, Ltd., 1955.) [B8s. net. * 

ADRIANCE, Gay W., and BRISON, Pred R. Propagation of Horti- 
cultural Planta, cGraw- HII] Rablications in the cultural Sciences.) 
Med. 8vo. Pp. ix4-298. (Lon g: McGraw-Hill Publishing Company, 
Ltd., 1955.) 49«.» 

SERVISS, H., and AHLGREN, Gilbert H. Grasland Farming. 
(Wiley Farm a) Demy Bvo. Pp. vil+(46, (New York: John 
Wiley ind Sons, Ine; London : man and Hall, Ltd., 1955.) 24s. net." 

SHOEMAKER, S., and , Benjamin E Practical Horti- 
culture. (wil Series.) Dorny. Bvo Pp. vil+374. (New York - 
a Wiley an Sone, nc London: Chapman and Hall, Ltd., [955b 

net * 
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, Harvard University: So 
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We bave extensive stocks of Techalce! 
and Textbooks. Special terms for Tech 
Libraries, All Scheati¥ic and Technical 


111, Eastbourne Mews, London, W.2. 


Telephone: AMBessador 6934 


Periodicals 
and Commeccal 
purchased, 









THE MUSEUM BOOK STORE, LTD. 
25 Devonshire St., London, W.I 
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ROTAMETER 


introduce several 
NEW INSTRUMENTS 
RATE OF FLOW 


FLUID DENSITY METRIC SERIES ROTAMETERS 


with interchangeable T 
The RM DENSITY METER n based on the ten wa fcr ee: LE ge 


principle of conunnousty weighing a loop of 

mountings with minmnum number of 
pipe through which the fuid i flomng. A Aree ah. fol cena dec : 
Pocumate force balance is used, the instro- Send ies 2018N 
ment output bemg 3-15 psi for densty for leafles 


















change of 0 2 grms/cc. Since the fuid is not Leaficts are also bemg prepared oa 
subjected to any weíocty change, SLURRIES the following new products and we 
can bo handled without difficulty should be giad to place you on our 
Send for leaflet 2040N. mang bet: $ 
LIQUID LEVEL qa) Lih ALARMS, with and withoat fow 
" , ication 
THE “ EKSTROM ” SAFETY LEVEL INDI- 

(2) ELECTRICAL TRANSMITTING ROTA- 
CATOR is now being manufactured under METERS, with details of a new High Speed 
beence, By use of a magnetic-coupled ind Indicator. (0.8 secs for 15 in. porter 
cator al danger of gauge glam breakage is defection.) 
obviated (3) INTEGRATOR, as additional fitment for series 
Send for leaflet 2045N. 500 indicating ROTAMETERS. 


ROTAMETER 


FLUID MEASUREMENT AND CONTROL 
FLOW -DENSITY- LEVEL 


ROTAMETER MANUFACTURING CO. LIMITED, PURLEY WAY, CROYDON, SURREY. Phone : CROydon 3816/9 
GDJP. 
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The Wrayflex offers many advantages 
for photomicrography : economy In 
material, true reflex focusing with 
100% of the Ilght reaching the film, 
à simple adapter accepting standard 
microscope eyepleces and a rigid 
stand to support the camera whlch, 
however, can be instantly discon- 
nected when required for normal 
photography. 


changeable lens renee iad 





taken Microscope 
with 1! ice npe o ective x 5 eyepiece, 
e vite ateriaa e x 






yet * 
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Infra Red Gas Analyser 


SPECIALLY SUITABLE FOR CONTINUOUS 
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GASES AND OTHER RANGES} 
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SIR HOWARD GRUBB, PARSONS & COMPANY LTD. 
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Direct-reading 
analysis 


Up to ten elements can be quickly and accurately 
analysed with the Direct Reading Attachment to the 
Hilger Medium Quartz Spectrograph. 

The plateholder is replaced by a unit 
accommodating eleven slits and photomultipliers 
and the slits can be adjusted accurately on any 
desired set of spectral lines. The time taken for 
measurement is-about 5 seconds per channel. 
Sensitivity is high and reproducibility is often better 
than that obtained with photographic methods. 

This unit is now available in the convenient form 
shown in the illustration. $ 


SPECTROGHEMICAL 
ABSTRACTS. 
Volume IV, 1946-1951 


By E. HL S. van SOMEREN, B.Sc., 
F.Inst.P., and F. LACHMAN, DipLIng. 


Please write catalogue CH 38 .I2 
Some copies of Vol. 1, roga m ETO COE CUP 3892) 
D NS Ia Gah 
y. . , HILGER & WATTS LID. 
Nisa va I-IV, comprising ? gs 
(689 abeiract, i» available 98, St. Pancras Way, London, N.W.1 
60s. net. " 
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with Myrobalan B. Barbara Moeeo shows that on & 


ring-grafting 
stem with Myrobalan B bark, and 
the histology of the union is described. Papera on 
varietal performance and fruit ipelude 
two papers by A. P. Preston, on the results of variety 
trials of black currants over seven years, and an 
assessment over nine years of two systers of pruning 
the crop. Dorothy J. Wilson has measured the loss 
in yield due to the genetic conditions of Auchinaruive 
Olmax known as transient yellows and ‘streak’. 
M. M. MoNeill finds that lea grown in pots under 
glas require lioationa of dried blood to su lement 
the normal John Innes potting . Way 
and G. Freeman have bee r coder e veer 
careful trial of strawberries and raspberries, 
with resulta which are, nevertheleas, somewhat of a 
surprise—at least to the present writer. Tempera- 
tures during night frosta were higher over 
Be ae OTE toe UU, goedde: taU, 

ter and J. P. Ruxtan. 

Tt is important that materials for the control af 
pests should not themselves cause damage, but 
H. W. B. Barlow, G. H. L. Dicker and J. B. Briggs 
found that parathion sprays against apple sawfly 
caused marked fruit drop. Yet parathion gave more 
significant inoreases in yield than gamma-benzene 
hexachioride and nicotine. Such moreases were not 
due to control of the sawfly, and the mechanism by 
which they were obtained requires further investi- 
gation. H. W. B. Barlow, C. R. Hancock and H. J. 
Lacey have isolated certain heat-stable growth- 
inhibiting substances fram woody shoots of crab O 
and Myrobalan B rootstocks. in mineral 
nutrients in the léaves of the ‘bi bearer’ apple 
Mill's Beedimg eere Sesicated By CAU MED. 
who has shown that larger concentrations of nitrogen, 
phosphorus, magnesium, calcium and manganese 
oocur in the 
ones. A laboratory study by E. L. Frick of thirty 
materials for their relative ability to inhibit spore 


germination of Botrytis oinerea brought out some- 


interesting divergencies between laboratory and field 
performance. Two of the substances—tecnazene and 
benzene—are already in use against 
the fungus, did not inhibit spore germination. 
Thiram and ferric, zino ^and manganese dithio- 
carbamates, moreover, inhibited spore germimation 
at two different concentration ranges. 
Leaf roll, & new virus disease of the sweet cherry, 
18 described by A. F. Poanette and R. Oropley. An 
attempt to clarify the relations between nettlehead 
and split leaf blotch viruses of hope has been made 
by J. T. Legg. Evidence for the view that the latte? 
is a component of & complex causing the former is as 
yet inoonolusive ; but in this particular fleld trial, 
the relevant clones of College Cluster and Malling 
Midseason had the lowest amount of nettlehead of 
any variety tested. A. M. Maaseo contributes fifteen 
short notes, on i insect records in 1954, 
perhaps the most important, of which is an attack 
y oockchafers in two Jeealitiee. He also reviews 
problems arimng from the use of insecticides, and 
makes a plea for entomologists to study their effects 
upon the whole orchard fauna. Joan R. Groves 
reports that -vapour light traps were found 
more efficient than bait traps for catching codling 
moths, while D. A. Chant and R. O. Muir find that 
ing machme method is superior to' the 
imprint method for estimating numbers of fruit-tree 
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jodapidgs pie: In the realm 
Freeman and Margaret J. Hall 
tions in number of red-spider mites from leaf to leaf, 
between trees, and also plots, should all be 
considered when estimating the significance of control 
treatmenta. 

There are, in the report, also accounts of all the 


statistics, G. H. 
out that varia- 


weather records and the texts of three bulletins for 
fruit-growers: on the search for better fungicides, 
by M. H. Moore; an illustrated description of capaid 
bugs, by Elsie Collyer ; and on some impressions of 
apple orchard practices in Oanada, by G. H. L. 
Dicker and A. H. M. Kirby. The volume is produced 
to the usual pier c prnunrondillustrábion, 
and—most welcome—there is 
Jomw Gaamamen 


: PATHOLOGY OF BIRDS IN 
ZOOLOGICAL GARDENS 


STUDY of the pathology of birds in the Zoo- 

logica! Gardens of Antwerp has been made by 
Prof. L. M. G. Geurden, of the University of Ghent 
(Bulletins de la Société Royale de Zoologie, d'Anvers, 
No. 4). 

Bird diseases in xoolc &ro numerous 
The cause may 
be onher m decns dolor 5 LM 
portation, or in the zoological garden iteelf. In 
captivity, malnutrition, deficient food or lack of 
movement influence a large number of birds, although 
their ility varies within wide limits from one 
individual to another. 

In the period under review, Prof. Geurden dis- 
pected thirty-five dead birds; a laboratory analysis 
was often required for a definitive diagnosis. The 
most common causes of death were pneumonia (5), 
visceral gout (13) and hæmorr o enteritis (22). 
Pneumonia, quickly followed by th, is common 
in birds origmating from tropical countries when 
exposed to low temperature. Isosporosia involving a 
primary disease is likewise very frequent. Captive 
birds often suffer from visceral gout; the great 
change in the way of living and m the nature of the 
food is doubtless the starting-pomt of this disease, 
although the susceptibility of different individuals 
varies considerably. Diseases such as cecal coccidiosis 
and black head will affect all members of the gallin- 
aceous group in the same way. 

ruo d d (OH ee 
enteritis. ln the absence of intestinal parasites, 
bacteriological test for detecting Salmonellas often 
shows & negative result., Salmonellas were cultivated 
seven times from the intestinal contents. 

-Birds are commonly considered as the biggest 
reservoir of Salmonellas ; powdered eggs used during 
the War have shown this on a very large scale. In 
some cases latent infections occur, m others acute 
diseases develop. Although several internal organs 
may be the seat of these infections, they are more 
often found in the intestines and in the genital organs. 
Owing to the largo number of Salmonella-ty pee, the 
epidemiology of Salmonella-infections is quite oon- 
fused, and, in his work, Prof. Geurden clarifies a 
number of points whieh have previously caused 
difficulties with various species and types. 
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COMBINED AMINO-ACID CONTENT OF TUMOUR AND 
HOMOLOGOUS NORMAL TISSUE 


By Da. G. C. EASTY and Dr E. J. AMBROSE 
Chester Beatty Research Institute, Royal Cancer Hospital, London, S.W.3 


N the course of an investigation into the chemical 
and structural difference between tumour and 
homologous normal tissue, the combined amino-acid 
content of the normal kidneys of the male golden 
hamster was compared with that of tumours produced 
in them by treatment with stilbastrol. This material 
is particularly convenient for such a study, since the 
tumours are very compact, consisting almost entirely 
of tumour cells, and are easily separated from, sur- 
rounding non-tumour tissue. All tissue samples 
analysed were subjected to histological examination. 
Fourteen amino-acids were analysed by paper 
chromatography, using mainly the method of Roland 
and Groas!, and to a lesser extent McFarran and 
Mills*. 

Initially, all hydrolyses were carried out in tubes 
sealed in air with 10 N hydrochloric acid, and & 
tumour hydrolysate was first compared with that of 
a whole narmal kidney. The proportion of methio- 
nine in the tumour was 30—&0 per cent lower than in 
the normal kidney, the other thirteen amino-acids 
being present in both tissues in almost identical 
proportions. The tumours arise from the cortex of 
the kidney, and ib was thought possible that the 
cortex of the normal kidney might contain lees flxed 
methionine than the inner medulla. This could 
account for the lower proportion of methionine in 
the tumour arising from the cortex. To test this a 
second tumour was compared with the normal cortex, 
normal medulla, and cortex adjacent to the tumour 
but free of any visible tumours. From the resulta in 
Table 1 it can be seen that, relatively, the cortex of 
the normal kidney contained if anything slightly more 
methionine than the medulla. Hence the decrease 
in methionine content of the tumour was nob due to 
its being derived from the cortex. Furthermore, the 
methionine content of the tumour-free cortex of the 
tumour-bearing kidney was the same as that of the 
cortex of the normal kidney. A hamster kidney 
cortex, which had not formed tumours on treatment 


Table 1. RELATIVE OONONYTRATIONS OF MACH AMINO-ACID PRETENT IN NACH Pale OF Trssum HYDROLYRATES, 
OTHER AXINO-ALOIDS ADJUSTED AQOORDINGLY. List TEREE OOLUMES WITH IDENTICAL 


AS 1-00, AND THE VALURS FOR THE 


i 


1 
1 
0 
1: 
0 
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100 
0-03 
0-94 
0-00 
0-05 
0 93 
0 01 
0-98 
0 06 
0 00 
0 58 
100 
101 
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* All hydrolysed in sealed tubes with air. 





with stilbosstrol under the conditions which gave rise 
to tumours in other hamsters, contained the same 
palmer of methionine as the normal untreated 

Thus it appeared that a lower content of 
visi Mb EET pease a a 
Significantly lower quantities of tyrosine were found 
in the tumour compared with most of, but not all, 
the other tissues ; but the deficiency waa not so great. 
Ten tumours have been analysed so far, most of them 
at least twice, and in no case has the methionine 
content failed to be leas than that of the whole 
normal kidney, cortex and medulla. 

Tissues to be compared were so far as possible 
obtained at the same time, fixed as soon as possible 
by immersion in 3 volumes of ethyl alcohol and 1 
volume of glacial ascetic acid, or in absolute ethyl 
alcohol alone for ane hour, washed with absolute 
ethyl alcohol and stored in that solvent. The chopped 
samples were extracted for equal lengths of time with 
chloroform to remove lipids, dialysed in the same 
vessel to remove low-molecular weight compounds, 
and equal weights sealed in tubes containing hydro- 
chloric acid, either with enclosed air or evacuated ; 
they were hydrolysed at 110° m an oven, side by 
side, for 18 hr. Two analyses of one hydrolysate on 
the same sheet of paper almost always agreed to within 
+5 per cent for each amino-acid, and hydrolysates 
to be compared were alwaya run on the same 
sheets. 

On comparison with previous analyses for kidney 
and liver, it was found that we were obtaming lower 
values for the quantities of methionine and tyrosine 
present. As most previous workers had hydrolysed 
their tissues in 6 N hydrochlorio acid and not 10 N, 
it was thought that lower values mjght be due to 
more extensive on of these amino-acids by 
the more concentrated acid. On hydrolysis of the 
same sample of normal kidney with 6 N and 10 N 
hydrochloric acid in sealed tubes with air ib was 
found, however, that as much loss of tyrosine and 


ASPARTIO ACID BADNG TAKEN 
MATNRIAL 
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methionine ‘occurred in 6 N acid as in 10 N acid. 
But it was found that when the same sample was 
hydrolysed in 6 N or 10 N acid tn vacuo, the values 
for methionine and ine roge, and they compared 
favourably with those obtained by previous workers. 
Ib appears that the presence of air rather than the 
ee eee ee re CMM 

was the observation that, 


wot grenier vacuo, the normal and tumour 
tissues DA ic o on analysis equal quantities of 
methionine and tyrosine. There are several possible 
explanations for the observed and consistent difference 
in the degree of degradation of individual amino-acids 

in normal and tumour tissues hydrolysed side 

side under identical conditions. 

The tumour tissue could contain more of 
substances such as nucleic 


of normal kidney and 
of added 10 per cent deoxy- 
ribonucleic acid and 10 per cent polysaccharide in 
6 N hydrochloric acid tn vacuo was therefore carried 
out. It resulted in no significant loes of any amino- 
acid com with the hydrolysis of these tissues 
alone the same conditions. Possible losses of 
methionine during chromatography caused by the 
sling Rar UE PME to 

tumour hydrolysate than in the normal hydrolysate 
were tested for by adding equal known quantities of 
methionine to both hydrolysates. The recovery of 
added methionine in both cases was the same, about 
90 per cent, that is, a 10 per cent lose, similar in 
magnitude to that found by Moore and Stein?’ using 
polystyrene columns. 

(2) The tumour tissue might contain more of 
certain catalysts, such as trace metals, which are 
known to catalyse the oxidation of methionme. This 
was investigated by adding equal ities of methio- 
nine to weights of tumour and normal tissue 
before hydrolysis tn ar. If there is no greater loss 
of the methionine added to the tumour than of that 
added to the normal tissue, then the difference in 
degradation observed with normal and tumour tissue 
alone cannot be caused by catalysts. Thus, if no 
Hines Seely gonore ee ney Protoia Den 


in the normal hydrolysate, tien: 
Methionine — Methionine 
(Normal time + added methionine) (Normal tissue) 
= Methionine — Methionine 
(Tumour tissue + added methionine) (Tumour Hesus) 
The figures found, in milimoles, were : ` 
Me — Me and Me —Mo 
(N + A) (N) . (Tu + A) (Tu) 


1-4 — 0:65 —0-75, 1:15 —0-33 —0-82 
e 

Therefore, the added methionine was degraded to an 

to a slightly smaller extent in the tumour hydro- 


This leaves explanation (8), namely, that there are 
significant differences in the structure and/dr amino- 
acid sequence of the proteins of the normal and 
tumour tissues. Ib is known that free methionine is 
partially oxidized durmg acid hydrolysis in the 
* presence of airt, and it seems probable that* the 
e d ee 
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due to the fact that the tumour proteins are hydro- 
lysed more rapidly, the amino-acids being released 
more quickly, thus allowing more time for oxidation 
to occur. 

Recent work by Smith and Stockellë on [the 
composition, of carboxypeptidase has"shown that the 
apparent logs of oertain amino-acids on hydrolysis 
depends on factors which appear to vary with 
different proteins. In addition, it is now recognized 
that peptide bonds involving, for example, isoleucine 
and valine are difficult to hydrolyse. Hs, Moore 
and Stem‘, in their work on the composition of 
ribonuclease, found that no decomposition of acidic 
amino-acids was observed when synthetic mixtures 
were ‘hydrolysed’, whereas some loss was observed 
when. nbonuclease was hydrolysed under the same 
conditions. Snnilarly, Smith et al.', found that no 
destruction of glutamic acid occurred on hydrolysis of 
oar ptidase, but that destruction occurred on 
hydrolysis of crystalline papain under identical 
conditions. Differences in the rates of release and 
degradation of the same amino-acids from tumour 
and homologous normal tissue might account for 
different results obtained by different workers on the 
same materials. Schweigert® found that the whole 
homogenates of tumours obtamed from the livers of 
rata treated witb 4-dimethylaminoazobenzene con- 
tained 83 per cent less methionine and 28 per cent 
more cystme than the normal livers. Sauberlich 
and Baumann’ carried out similar analyses on the 
same tumours but found no deficiency of methionine 
or inorease of cystine. The conditions of hydrolysis 
were not, however, identical in both cases, differant 
concentrations of acid being used for different periods 
of time. 

The greater ease of hydrolyms of tumour 
proteins under these conditions fits in with the idea 
put forward by Ambrose” that the tumour protems 
are characterized by & more random structure which 
should facilitate attack by hydrolytic and other 
agents. There is evidence’! that proteolytic enzymes 
first act by denaturing the protein, reducing the 
degree of order. Thus, inoreased randomness of 
tumour proteins might facilitate hydrolysis even in 
acid solution without. the intervention of onxymes. 
It is of interest to recall that i!* has s 
that carcinogenesis is accom by denaturation 
of the cell i The observations of Kógl and 
Erxleben e£ al.1* concerning the presence of more 
D-glutamic acid in tumours than m normal tissues, 
about which there has been much contro , might 
be explicable in terme of differences of protem struc- 
ture leadmg finally to the isolation of a more highly 
ravemized glutamic acid from the tumour than from 
the normal tissues. 

From our work we conclude that, within the limite 
of error of the analytical method used, there appears 
to be no significant difference in the overall amino- 
acid composition of normal hamster kidney and the 
tumour induced by sgtilbowtrol. There 18 evidence, 
however, that overall differences of structure of the 
proteins occur consistently between the normal and 
tumour tsue. This conclusion is m agreement with 
that of Oruft, Mauritzen and Stedman, who found 
evidence that the physical propertfea of histones from 
malignant cells it pronounced differences from 
thosesof normal , although there was no differance 
in the amino-acid com i 
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Prof. F. Bergel for their advice and encouragement 
in the course of the work, and Dr. E. 8. Horning, 


i 1258 


Hospital) from the British Empire Cancer Oempaign, 
Jane Coffm Childs Memorial Fund for Medical 
Research, the Anna Fuller Fund, and the National 
Cancer Institute of the National Institutes of Health, 
U.S. Publio Health Service.. [Aug. 11 

1 Boland, J. F., and Gross, A. ML, Anal. Chem., 28, 502 (1954). 

1 MoFarren, H. F., and Mils, J. A., Anal, Chem., 94, 650 (1963). 

* Moore, 8., and Bh, W. H., J. Biol Chem., 211, 803 (1084). 

PS 


‘dete, 9, 149 (1088). 


pi 


NATURE 


December 31, 1955 vo. 1yo- 


t Smith, H. L, and Stockell, A., J. Biol. Chen., $57,501 (1954). 


* Hirs, CO. H. W., Sten, W. H., and Moore, 8., J.- Biol. Chem., R11, 
941 (1054), 


' Smith, B. L, Stockwell, A., and Kimmel, J. R., J. Biol, Chem., 
907, 551 (1954). 

' B. B, B. T., Price, J. AL, Miller, J. A., and 
Se HG. Brom Boe . Biol. Mod., 72, 405 (1049). 


* Beuberitoh, H. B., and Baumann, O. A., Oenoer Res., 11, 67 (1951). 
1* Ambrose, X. J., Brit. J. Oenorr, 8, 250 (1054). 


u Ana 8., and , AL, Seinos (Japan), 260 (1948). 
Tinderstnen Lang, [m Proc. Roy. diga 176, deor ) 

u Rondoni, P., Besymologis, 9, 390 (1941). 
bad T., and H,Z£. Chen., 
E ODER E ES 
Ore H T, Manrliaen, O. AL, and Stedman, W., Nafwe, 174, 580 


57 (1089). 
E. Y. 


MZ) 


SIGNIFICANCE OF GLUTAMIC ACID IN METABOLIC PROCESSES 
IN THE RAT BRAIN DURING PHYSICAL EXERCISE i 


By Dr. R. VRBA 
Institute of Industria] Hyglene and Occupational Diseases, Prague 2 


Do ene exercise is associated with an increased 
functional activity of large areas of brain, smoe, 
during physical exercise, impulses are sent to peri- 


:'. pheral organs, signals come back from proprioceptors, 


and simultaneously the nerve centres are in action 


"= whioh co-ordinate the internal organs, the blood oir- 


culatory system, the respiration, eto., with active 
muscles. We consider the diffuse neuromuscular 
activity an appropriate model of the increased funo- 
tional activity of the brain nervous tissue. The 
functional activity of the nervous tissue is always 
associated with the formation of ammonis'. In our 
previous experiments we found that during physical 
exercise the ammonia formed in the brain is bound 
in the form of glutamine’. Simultaneously with this 
process, the splitting of ammonia off amide bonds of 
"proteins of the beam nervous keene taled pae *. On 
the basis of these experiments we assume during 
functional activity of the brain associated with the 
pone of physical exercise, meta- 

lio processes as shown m scheme (I)' 
take place in thd’ brain nervous tissue. 


activity of rat brain nervous tissue, a 


- decrease of the actual concentration of 


the amide group in the brain protem 
fraction oocurg*; (2) as has been de- 
ecribed many times, during funotional 
activity of the nervous tissue ammonia 
is formed: ; (8) during functional act- 
ivity of the brain nervous tissue m 
association with physical exercise, an 
increase of the actual concentration of 
free glutemme in the bram takes place; 
(4). functional activity of the nervous 
tissue is associated with structural changes 
in the nervous tissue protems*. 

One of the further assumptions of this 
soheme is that wh the morease of the ° 
concentration of free glutamme in the 
brain a decrease imn the conoentratiqn of 
the free glutamic acid in the brain during 
physical exercise should take place. The 
correctness of this assumption has now 


‘been examined experimentally. 


B, 
—xn—da—oo 


daa (free) _ 


The experiment was performed on 72 rate weighing 
150-200 gm., which were divided mto six experi- 
mental series. Each experimental series contained 
twelve rata of approximately the same weight and 
age. Hach expermental series of twelve rata was 
divided into two groupe of six animals. One group 
swam for hr. under conditions described - 
viously?. swimming served us as & m of 
i i The second group 


low temperature and put m a 
taining 100 mL "of 12 per cent trichloroacetic acid. 
Into a second flask the brains of animals of the 
control group were pub in the same way. The wet 
weight of the breins was determined by differential 





NH—OH—CO NH —O00—NH— 


BB 


boom E 
+ 
NH, A 


DOEA OH GEOR + Se E o CHLOE UE DUNS 


NE, | i 
glutamine (free) 
(I) 
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weighing. ` Pls Gidhlorosogtlo aoid was than Hitared 
off, and tite’ rest of the tissue was extracted three 
times with 50 ml. of 12 per cent trichloroacetic acid 
solution. From the combined trichloroacetic extract, 
after removal of glutemine and trichloroacetic acid, 
an aqueous solution of amino-acids contained m the 
acid-soluble rat brain fraction was prepared according 
to the method of Ansell and Richter*. This aqueous 
solution was used for the chromatographic separation 
of amino-acids. gelb paio ag al puts 
volumes of the aqueous amimo-acid so 

applied; wish coresponds to 80 mam. of wet brain 
tissue. Under our conditions of chromatography, no. 
desalting probedure was necessary. 

As shown in the paper of Fischer and Dórfel*, only 
one-dimensional icis ied sey is suitable for 

tive determination of amino-acids on paper. 

-acids of the control and the fatigued group of 
pe ay eda ri a pica opacis rige a a 
filter paper Whatman Np. 1, using always on one 
paper four samples of the control group of a series 
and four samples of the fatigued group of the same 
series, alternately. oe ee 
one-dimensionally by repeated (10-12 times) - 
ing chromatography with a butanol/acetio acid/water 
mixture’. After complete separation of amino-acids, 
which takes about a fortnight, the chromatogram 
was developed by ninhydrin, photographed on micro- 
fim and the microfilm evaluated  miorophoto- 
metrically on a Soviet microphotometer (MP-8). For 
the separetion and the quantitative evaluation of 
amino-acids, the method described by Keil* was used 
with slight modifications. 

Fig. 1 representa a chromatogram of one experi- 
mental series (series No. 5). The sample of the 
experimental group is marked with the letter 'N, 
(ftrsb column from the left), next is the sample of the 
fatigued group, marked with the letter P, (second 
column from the left). Then follows the sample of 
the control group (N,) and again a sample of the 
fatigued group (P,). In the middle of the chromato- 
gram, a sample of ovalbumin hydrolysate (O) is 
applied, the composition of which is known, and 
which is applied for the identifloation of amino-acids. 
. To the right from the ovalbumin sample are again 

lied. y the sample of the control and the 
tie dees (N,, Ps, N,*P,). 


eda pi s from chromatogram No. V) of 
our chromat 


. * The ‘spectra’ of the free ammo- 
acids of the control group are drawn with a full line, 


. 
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Fig. 2 


and the dotted line to free amino-acids 
in the brains of the fatigued group of animals. Each 
maximum corresponds to one amino-acid, and the 
area below the maximum is proportional to the con- 
centration of the Ive amino-acid. The dif- 
farence between the-control and the fatigued group is 
shown by the fact that in the acid-soluble fraction 
of brains of the fatigued group the concentration of 
glutamic acid is always lower than in the control 
group. The curves were checked planimetrically. As. 
ty the cece he amino-acids, their concentration 
either does not change during physical exertion, or 
minute variations upwards or downwards appeared, 
ag is usually the case with biological materials. The 
i of the free glutamic acid, however, 
were in all six experimental series lower in the brains 
of the fatigued animal group in com with the 
reapective control group (P < 0-01). From each 
series four parallel pairs of curves of 
the ‘spectra’ of amino-agida of both the control and 
the fatigued group were constructed on one chromato- 
gram. The results fully confirm our previous. 
assumption’ that during the functional activity of 
brain nervous tissue in association with the per- 
formance of physical exercise a decrease of the 
concentration of free glutamic acid in the rat brain 
takes place. One of the effects of the participation 
of glutamic acid in this physiological is the 
increase of the concentration of free glutamine’. A 
logical conclusion from this fact would be that during 
the restitution period (that is, during rest after 
physical exertion) & decrease of the glutamine oon- 
centration in the brain should take place. This 
quic excede ey. ! 
The experiment was carried out on eighty-four rata 
weighing 120—160 gm. each, which were divided into 
soven experimental series of twelve animals each. 
The twelve animals of one experimental series swam 
for 4} hr. under the conditions described previously*. 
After the cessation of swimming, the twelve experi- 
mental animals were divided into two groups of six 
animals each. One group, the controls, was killed at 
once, the other group was killed after a rest period 
of 20 hr. Glutamine was determined in the average 
sample of brains of the fatigued and the rested group 
by the modified method of Richter and Dewsoni. 
Tuae eee table: E 
resulis confirm that, during rest 
de physical exertion, a _ Statistically significant 
decrease of the free glu concentration in the 
rat brain takes place. This result confirms, and 








* Tho values are not oorreoted for the free ammonia. DR enl 
exertion no ohangse of the concentration of free ammonia rat 
brain take place (ref. 2). Aaxihnal error of the method 1s 2-3" per cant 
completes at the same time our previous findings’, 
that during physical exercise an increase of the actual 
concentration of the free glutamine im the rat brain 


takes place. 

The ion is raised, however, of the significance 
of the glutamine in the brain during rest. The 
glutamine in the brain is not only the form in which 
ammonia is for excretion from the 
organiam, but it has also another role’. In recent 
years, the great importance of glutamine for the 
synthesis of polypeptides and proteins has been 
. clarified in a series of papers’. In one of our previous 
papers we examined the effect of physical exertion 
on the Kjeldahl- concentration in the protein 
fraction of the brain. (By the term ‘protein fraction’ 
we understand the reet of the nervous tissue of the 
rat brain after extraction with trichloroacetic acid 
and removal of lipids by extraction with organic 
solvents*.) "hs reala (Ge thud, ex pariniant ere gavel 
in Table 2. 
po ey ee een 

OONONNTRATION IK THE Rar Baar PROTEIN FELCTIOK 





— 83 
-16 
—947 
—0 
+200 
— 161 








In, the course of physical exertion, a decrease in 
the average concentration of Kjeldahl-nitrogen from 
1024-9 pmoles/gm. to 993-7 pmoles/gm. of wet weight 
brain tissue took place. The difference was — 84-2 + 
18:1 umoles/gm. This decrease is not statistically sig- 
nificant, and we oould therefore only state that, on 
"the basis of, these we did not find a statist- 
ically significant decrease of the Kjeldahl-nitrogen in 
the brain protem fraction durmg physical exertion’. 

There ia, however, a tendency towards decrease of 
the Kjeldahl-nitrogen during physical exertion. In 
six experimental series, each con I twelve 

animals, & decrease of the Kjeldahl- 

nitrogen in the bwein protein fraction oocurred in 

five cases. We decided, therefore, to study this 
exberimen: 


ately after cessation of this vee exertion, the 
others after resting for 20 hr. If the tendancy 
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The method wo for Kjekiehl-ni 
obean, wnt Ir vaa found that Ure marium Lupus otimao wan cl 
leas than 1 per cent 


to decrease m the actual concentration of Kjeldahl- 
nitrogen in the protein fraction of rab brain during 
physical exertion, as seen in Table 2, is not incidental, 
then we would expect the protein fraction of rat 
brain of animals rested after physical exertion to 
show an increase in the Kjeldahl-nitrogen conocen- 
tration, in comparison with that of the brain protein 
fraction of rats Killed immediately after physical 
exertion. The results of this experiment are shown 
in Table 8. 

From Table 8 it is apparent that an increase of the 

ar elegi iu the brain fraction of experi- 

place in all six series during rest 
after physical exertion. The difference (+ 44:2 + 
10-8 umole Kjeldahl-nitrogen/gm. wet brain tissue) 
is statistically significant (P ~ 0-01). 

On the basis of the resulta in Tables 2 and 8, we 
conclude that during the functional activity of the 
brain nervous tissue in aæocistion with physical 
exertion, a dearease of the Kjeldahl-nitrogen con- 
centration in the rat brain protein fraction occurs, 
whereas during rest an increase takes place. 

it was shown, using **§-methionine, that 
the metabolic activity of brain proteins is relatively 
high’. Similarly, the cytochemical studies of Hydén 
showed that the protein and polynucleotide content 
of the nervous tissue changes during functional 
activity of the nervous timue!*. Our tal 


is relatively high, and that the processes of 

ional activity of gervous tissue*are associated 

with metabolic processes in the protein fraction of 

activity, dissimilation processes are predominant’ in 

the in fraction of the brain nervous tissue, 

whereas during reet, assimilation processes prevail in 
this fraction. 

e On the basis of experimental results given in this 
and the previous papers, wo beliovó that the following 
scheme of the chemical a Dee QU 
& working hypothesis: (1) During the functional 
Rucuy of dhe bein Meri Hue deeredation af 
nitrogen substances in the protein fraction takes 
place. One of the first indicating the par- 
ticipation of the proteins in the functional activity of 
the brain nervous tissue is the splitting of the amide- 
nitrogen off the polypeptidio chain of proteins of the 
Drain nervous tissue. During these degradation pro- 
cosses, ammonia is formed; and the Ex 
tioned above may’ be the cause of tho well 
fact! that the functional activity of the vere ride 
and the formation of ammonia are closely related. 
(2) Ammonia formed during the functional activity 
of the brain nervous tissue is a toxic.product to the 
nervous tissue, and it is bound in the brain in vivo by 
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tie Sede pines andl This process is 
manifested bythe inorease of the con- 
centration of the free glutamine during 
increased functional activity of the 
brain nervous tissue in association with 
diffuse neuromuscular activity? and a 
decrease of free glutamic acid concen- 
tration. (3) The free glutamine formed 
during functional activity of the bram 
nervous tissue is nob only a de- 


stances in the brain nervous tissue 
during rest. This is shown by the 
fact that during. reat a decrease of 
the free glutamine in the brain takes 
place which is associated with the 


parallel increase in the 
of Kjeldahl-nitrogen in brain pro- 
tein fraction. (4) The functional 


activity and the rest of the brem 
nervous tissue are chemically related 


In this cyclic process, the free ghat- 
amic acid and the free 

in the brain in molecularly 
eoe ahu ae TOPR O, 
The free glutamic acid has great mig- 
nifloance m the final phase of the de- 
gradation process of the cyclic changes 
of brain nervous tissue proteins, as an cing of us 
link for ammonia, this being the final product this 


NE, 


the fraction of brain nervous tissue, and 
connecting the catabolic and anabolic in 
the brain nervous tissue. The i fonctional 


_ fraction of the brain nervous tissue. 

From the formulation of pomts 1 to 4 results our 
view of the unity and close relation of the processes 
of excitation and inhibition from*the chemical poms 
of view. During excitation, disaimilation processes 


good agreament with the con- 
ceptions of I. P. Pavlov, and provide concrete, 
evidence the hypothesis formulated by 
him in the fo. way: “The process of inhibition 


process turally 
dissimilation"? (inhibition in Pavlov's terminology 
° ia understood as an active process). 
We wish to emphasize, however, that the chemical 
basis of the process of excitation and inhibition is 
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(wapoqoad Jo sponyu £901 pus UO M SpTUTVeI) 
menson TOP Ue 


OOOH.OHOH,UH,000H + NH, — —  ,000H.UHOH,0H,OONH, 


[gtncose (ATP)] 


glutamine (‘free’) 
an 


undoubtedly represented by a wide complex of 
chemical processes, and the scheme we have sug- 
gested can be only considered as a contribution to 
the partial clarification of these processes. Similarly, 
the participation of glutamic acid in the chemical 
Processes associated with the functional activity of - 
the brain nervous tiasue cannot be limited only to 
the chemical process described above, 
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LETTERS TO THE EDITORS 


No notice is taken of anonymous communications. 


Carbon-13 Isotope Effects in the Decarb- 
oxylation of some Oxaloacetates 


Tum effect of isotopic substitution on the rate of 
flasion of carbon—-egrbon bonds has been the subject 
of many studies over the eight years. The balance 
of the experimental e indicates that for some 
decarboxylation reactions the ratio of “O- to 10- 
isotope effects may not be readily accounted for by 
statistical rate-theory on the basis of in 
isotopic mass alone’. It has been that 
apparently anomalous isotope-effect ratios: may be 
due to some effect of carbon-18 nuclear spin’. In this 
connexion, it is of 1nterest that some decarboxylation 
reactions have been found to be catalysed in aqueous 
solution by paramagnetic iong?-*, 

We have now measured the carbon-18 isotope 
effect in the decarboxylation of ‘natural’ oxaloaoetio 
acid in aqueous solution at 25°, alone, and in the 
presence of diamagnetic yttrium (Y**) and para- 
magnetic dysprosium (Dy*^) ions. 


(M**), -000.COCB4/A000- + 
-000.000H, + 400, 


(M), -000.000H, 3000- 


—000.000H, + "CO, 
M= representa Y*t or Dy*t. 


The effluent carbon dioxide was analysed with & 
Metropolitan-Vickers MS-2 maas-spectrometer, and 
the ratio of the rate constants for reactions (1) and (2) 
was calculated from the measurements of carbon-18 
dioxide to carbon-12 dioxide ratios at 5 per cent and 
at 10 per cent decarboxylation (with the measured 
ratio for 100 per cent reaction). 

CAxBON-1$ IsOTOPA EFTIOTS at 25° 
. Oxaloacetie acid Y™ oxaloacetate 


(pH =1) 
6 


(1) 


(2) 


Dy** oxalo- 
acetate 
641 


The mass was not used at its highest 
level of accuracy, bo: ihecebovacncalirindsy values 
show that there is a definite ‘magnetic’ isotope effect, 
well in exoeeg of any probable error. 

At pH = 1, in the absence of added trivalent ions, 
the carbon dioxide comes in approximately 
amount from undissociated acid and mono 
anion’. The isotope effects for these two species are 
not to differ greaily*, and this is supported 
by tho reasonable agreement with the isotope effect 
for yttrium oxaloacetate. The experimenta in the 
presence of trivalent ions were so designed that 
' decarboxylation was "mainly due to oxaloacetate 
complexes’; thermodynamic association constants 
for yttrium and dyspromum oxaloacetates are nearly 

T 


10 41 


The carbon-18 uo effects for oxaloacetic acid 
and for yttrium oxaloacetate are close to those 
previously obeerved for decarbofylation reaqpions, 
taking into account the observed d on 
temperature’. The oarbon-13 isotope effect for 
dyspromium oxaloacetate is very considerably higher. 


The dysprosium ion is known to cause an acceleration 


NATURE 


December 31, 1955 


in the rate of flesion of !*0—!*0 bonds specifically 
by virtue of ita unpaired 4 f electrons’. A comperison 
of the. isotope effects we have found abows that the 

o dysprosium ion catalyses the fission of 
14 —1X) bonds about 4 per cent more strongly than 
the fission of 10—10 bonds. 

One possible interpretation of this ‘magnetico’ 
isotope effect is that carbon-18 nuolear spin — electron 
spin mteractions are of the game order of magnitude 
as the electron spin — electron spin interactions pro- 
duced at a greater distanoe,by the paramagnetic 10n. 


. 
YoL 176, 


The effect of the ion will 
then be ter on 10—10 bonds than on 130—1*0 
bonds, the carbon-18 nuclear spin effect will 


already be operative. Confirmation of this hypo- 
thesis will be sought in & series of similar experiments 
on carbon-14 isotope effecta, carbon-14 having zero 
nuclear spin. 

A full account of this work will be pubhshed in 
due course. 


E. Gxrrus 
R. I.. Rap 
istry Department, 
University of Glasgow 
Nov. 28 ` s 
i^ XL Go). Vankwish, P. Ra el, J) One, Pheer M) 


` K, 8., and Gelles, B., J. Amer. Chem. Soe. 5132 (1063). 

* Gelles, H., and Piiz, K B., J. Amer. Chem. Soo., 77, 1974 (1965). 

* Gelas, M., Nature, 178, 025 (1055). 

* Gelles, H., and Clayton, J. P., Trens. Fersd. Soc. (in the prom) 

* Yankwich, P. H., of aL, J. Amer. Chem., Soo., 75, 882, 4178 (1053); 
77, 4513 (1058), 

' Gelles, H., and Naneollas, G. Te: Farad. Soo. (in the presa). 


Sun Tritiated Water at High 
Humidities in the Geiger Region 


A wxTHOD for the direct counting of tritiated water 
E RE rM ee ae NU uo 
Heretofore, tritiated water has been 

counted in the Geiger region at pressures lees than 
2 mm.!; or the water has been allowed to react with 
sinc’, and the resulting hydrogen counted in a Geiger- 
Muller tube ; or the water has been allowed to react 
with oalcium carbide} or alumimitm carbide‘ to 
deni Nan which oould then be counted. 
, Nilsson and Aniansson’ developed a flow 
counter which would operate in the proportional 
region with high-humidity gas. They attributed their 
success to the use of gases such as ethane, propane 
or n-butane, which have ionization potentials lower 
that of water vapour. I have succeeded in 
counting in the Geiger region with a high-humjdity 
gas, & 1:3 per cent teobutane-in-helium mixture 
(Nuclear Chicago Q-gas) being used as the flow gas. 
A brass counter b$ in. long and lij in. inside 
diameter was built. An ‘ 1 82-805’ "Teflon'- 
insulated connector in thé? closed end: of the brass 
tube served as the high-voltage connector, and also 
carried a brass rod } in. ig diameter and lj in. long 
to which was attached the anode—a wire 4 
*mils in diameter and lj in. long. An lm.i 
diameter and 2$ in. from the top of the tube served 
as a window over which a source of activity could be 
placed. The metal planchet ing the activity 
was sealed to the tube with *Apiezón-Q'. The window 
looked directly into the middle of the sensitive volume 
of the tube. The flow gas entered through a copper 
tube st the top and left through a copper tube at the 


bed r 


Nd. 4496 December al, 1955 


4,000 








3,000 


NATURE 


Nem ba 5g B CZES 


re a A E E t7 


1263 












E. 





2,100 


Fig. 1. Geiger plateaux for Q-gas containing various amounts of water vapour 


bottom of the counter. The bottom of the brass 
tube was sealed by 

The Q-gas left the storage a 
reducing valve, entered a coil of copper tubing 
immersed in a Dewar flask, entered a saturator also 
in the same Dewar, entered another oo col in a 
second Dewar, entered the counter, and escaped 


through a bubbler which indicated the rate of gas. 


figw. The first Dewar flask was filled with water 
at the temperature ab which it was desired to saturate 
the gas. The second Dewar contamed water at a 
degree or go below room and served to 
warm the gas-plus-water vapour back to room 
tem 


was placed over the 
window of the counter. Table 1 gives the tempere-. 
tures of the water-in the saturator, the vapour 
pressure of water at these temperatures, and the 
relative humidities at a room tempera- 


ture of 38° C. 











in 
slope for Q-gas alone «s 1:064 per 


All of the plateaux are long, 
The downward dis 


a metal plate and ‘Apierzon-Q’._ 
cylinder 


0-01 ml. of tritiated water having a specific activity 
of 10 mo. per ml. was diluted to 10 ml. in a volumetric 
flask. 5 ml. of this solution was diluted to 10 ml. in 


in the seturator, which 
was then pub in the and brought to 0° O. by 
means of an ice—water mixture. The vol on the 
scaler was set at 1,000 V. Q-gas was allowed to 
flow through the system and counts were taken over 
successive 5-min. intervals until the ing-rate be- 
came constant within the statistical error involved. 
This process took about one hour. The results are 
plotted on a relative basis in Fig. 3. The points 
all lie on a straight line and intersect the rero con- 
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centration axis at 175 c.[min., which well with 
the measured d of 162 c./min., as it should. 
Another set of resulta for this series of tritiated 
water solutions was obtamed with the water in the 
satorator maintained at 23.0? O.; these, which are 
also plotted in Fig. 2, show much more scatter than do 
the resulta obtained at 0° O., because the-temperature 
was not mamtained at exactly 23-0? O. but fluctuated 
about this value. 

The results obtained demonstrate the feasibility 
of counting in the Geiger region at high relative 
humidities, They point to the almost certain possi- 
bility of absolute counting for tritium in the form 
of THO. The results also indicate the ibilitios 
for the design of counters specifically to used at 
high humidities. The paper by Oockroft and Curran‘ 
is particularly suggestive in this light. 

More complete and extensive results will be 
presented elsewhere as the work progresses. I wish 
to thank Dr. W. H. Johnson of Purdue University 
for his helpful comments. 

Epwasp B. BuTrLER 
Libbey-Owens-Ford Glass Co., 
Toledo 5, Ohio. 
Aug. 31. 

an", Ha do Ponashman, IL E, and Hafonist, M., J. Biol. 
"mk e Kaplan, L., and Brown, W. G., Solence, 118, 522 
* Wing, J., and Johnston, W. H., Sedenes, 181, 674 (1065). 
Mc Oampbell, I. G., and Payne, P. R., Nature, 198, 038 


* Nilsson, G., and Aniansson, G., Wueleonios, 13, No. 2, 85 (1055). 
* Oookroft, A. L., and Ourran, B. O., Rev. Soi. Insir., 22, 37 (1051). 
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Measurement of Tritium in Water Samples 

Tma concentration of tritium in water samples has 
been measured by a new method which ig bo simple 
and rapid. The bete-rays of very low energy which 
are emitted by tritium are very diffoult to count 
because of their inability to penetrate the windows 
of conventional Geiger counters. It has therefore 
been the practice for some time to introduce the 
tritium in various chemical combinations mto the 
interior of a counter. 

The method to be described consists of introducing 
the tritium in thg form of water vapour as part of 
the filling of an internal gaa counter. Any tritium 
atoms disintegrating inside the sensitive volume of 
the counter give rise to counte, and from the observed 
count-rate the number of tritium atoms present is 
evaluated. 

The water vapour at saturation preasure 
is introduced and the filling completed with 10-15 om. 
presure of a standard argon-alcohol mixture. An 
accurate measure of the preasure of the water vapour 
is obtained from the temperature and tables of 
saturation vapour pressures. 

The argon-aloohol mixture is prepared beforehand 
in the normal ratio of 9 to 1, and stored in a S-litre 
glass bulb at an initial preesure of 30 cm. Absolute 
alcohol is used and the argon is purifled by flowing 
OM a obarooal trap at liquid-nitrogen tempora- 


E PN manufactured by Twentieth Century 
Flectronics, type: GA.10.M., are used. The outer 
envelope is made of gleas and the qgihode is of steel. 
The sensitive volume `of the counter is about 59 o.c. 

Using these counters in oonjunotion with an 
external quench unit, type 10144, consistent plateaux 
are obtained with a length of more than 400 V. and 
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a slope lees than 2 per cent per 100 V. The threshold 
voltage is about 1,400. The efficiency, as compared 
with a l0-om. argon filling and using an external 
source of oobalt-60, is 08 per cent. The counters 
are nob sensitive to light. If, after counting at a 
rate of 10,000 per min., the counter is pumped only 
for a few minutes, the residual contamimation pro- 
duces about 200 counts per min. This is easily re- 
moved: by flushing two or three times with pure 
water vapour and if necessary heating slightly. 

Tbe normal working pressure of the vacuum 
apperatas is 1 micron, which can easily be obtained 
with a single-stage rotary vacuum pump and a4 
liquid-nitrogen trap. 


Isotope Diyision, 
Energy Research Establishment, 
Harwell, Didcot, Berka, 
Aug. 29. 
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The Reduction of Vitamin B, 


Two distinot reduction products of vitamin B, 
have been deeoribed in the literature, by Diehl and 
Murie! and by Boos, Carr and Conn"; we shall refer 
to these as I and II respectively. They differ in 
their method of preparation, and have widely different 

ion spectra in the visible and ultra-violet, but 

th be re-oxidized to vitamin B4, by exposure 
for ur and from polarographic and titrimetrio evi- 
denoe both are claimed to contain divalent cobalt, 

Compounds with spectra closely resembling that of 
I may be obtamed by the action of a variety of 
reducing agents on vitamin B,,. Diehl and Murie 
employed catalytic hydrogenation ; but cysteine in 
alkaline solution, lithium boron hydride, heating in 
96 per cent ethanol for 12 hr. at 100? C. in a nitrogen 
atmosphere, and chromous acetate in aqueous solu- 
tion, all give similar producta, at least mitially. 

Hydrogenation, using palladium on barium sulphate 
as catalyst, readily continues beyond the stage 
represented by I, which in consequence cannot be 
obtamed m a pure state by this method. For this 
reason, vitamm Big 1 obteined in yields of only 
60-70 per cent on re-oxidation (Boos et al.1; Brock- 
man et al."). Hydrogenation finally requlte in visually 
colourleas products with ill-defined ultra-violet ab- 

ion; but intermediate compounds with dim- 
visible colour may also be obtained. On 
exposure to air, these give brown compounds with 
spectra somewhat similar to that of I, but which 
are altered by pH changes. pare arse Sear 
cyanide derivatives. They -are characterized by 
father broad bands in the 485-450-mp region, and the 
benzimmarole of the nucleotide is no longer* co- 
ordinated to the cobalt, as indicated by the sensitivity* 
of the spectra in the 280 mp region to pH. A very 
similar sequence is obteined by reduction with 
lithium boron hydride in aqueous solution. Reduction 
with chromous acetate in aqueous solutiqn (pH c. 5), 
however, was found to give a solution of I which 
was stable indefinitely in*a hydrogen atmosphere, 
Hs Sal al seed E e awry x den Ite 
spectrum (see Fig. 1) is very sumilar to t given by 
Diehl and Mure, and re-oxidation to vitamin Bj 
appears to be substantially quantitative. 

Boos et al. obtained TI by reduction of vitamin B,, 
in ethylenediaminetetraacetate buffer abt pH. 0-5 with 
chrofnous chloride. They observed, however, that 
the product obtamed by the addition of one equivalent 
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of the chromous salt was brown, whereas II has a 
characteristic grey-green oolour (pee Fig. 1). We have 
reduced vitamm B,, in a similar manner, by addition 
of small amounts of solid chromous acetate to a 
de-aerated solution of the vitamin im a hydrogen 
atmosphere, and have found that in ethylenediamine- 
tetraacetate buffer at pH 3 the reduction product is 
exclusively I. At pH 9-5 II results if an excess of 
the reducing agent is used; but I appears as an inter- 
mediate product, and with smaller amounts of 
chromous salt the reduction may be stopped at this 
stage. The sequence may be reversed by cautious 
aerial oxidation of a solution of II, which thus appears 
to be a mor highly reduced form of vitamin B, 
than I. 

Both I and II are formed aa readily from vitamin 
e ru ee 
from a solution of vitamin B,, (as the 
dicyanide) in dilute potassium cyanide solution R 
pH 9-5. Ita formation yioes noi therefore depend 
on the presence either of cyanide ion or of ethylene- 
diaminetetraaoetate. The oxidation of I by cyanide 

as desoribed by Diehl is questionable. 

The ready re-oxidation of both J and II to vitamin 
Bis Suggesta that in both cases the organic part of, 
the molecule has not been significantly affected, and 
that the changes have concerned the state of oxida- 
tion of the cobalt only. In this case the differences 
between the spectra of I and I are remarkable. 
That of Il even suggests increased conjugation of 
some kind, possibly resulting from a rearrangement 
of double bonds, accompanied by release of the 
benziminazole from co-ordination, as is indicated by 
increased resolution of the benziminazole fine- 
structure. 

In this connexion it might perhaps be suggested 
here that the 
accounted for the addition of one extra double 
bond to the structures given as alternatives by 
Crowfoot et al.* and by Todd and co-workers’. The 
possibility of such an additional double bond is 
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mentioned by Crowfoot et al., and ghe two alternative 
structures would then be capable of resonance. The 
evidence, based on chlorination, in support of the 
structures as given does not seem sufficiently weighty 
to rule ont completely this possibility. Activated 
positions susceptible to chlormation still remain m 
the structures with six conjugated double bonds, and 
although a further morease in conjugation by elimma- 
tion of hydrogen chloride cannot then occur so 
obviously, the spectrum of reduction product I 
Bugpeeta that a long-wave shift of the vitamin By, 
spectrum may not necessarily require the introduction 
of additional unsaturation into the molecule. 


G. H. BEAVEN 
E. A. JOHNBON 


National Institute for Medical Research, 


Mill Hill, 
London, N.W.’. 
Oct. 10. 
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Genetic Control of some Serum Proteins 
in Normal Humans 


Iw a previous communioetion!, one of us desaribed 
the grouping of normal individuals mto three groupe 
(I, ILA and ILB) on the basis of differences in their 
serum proteins. A full account of the 
starch-gel electrophoretic method used 
for demonstrating these differences and 
& discussion of the validity of the con- 
pag mm are now in the 

t*o papers ib was 
seis that the serum group of a 
given individual might be fired and 
determined by genetic factors. 

The distribution of the serum groups 
in forty-one normal adults unrelated 
by consanguinity or marriage was 
found in the earlier work to be: group 
I, 8; group ILA, 21; and group IB, 
12; that is, approximately 1:2:1. 
No significant differance was observed 
in the distribution in males and 
females. These reeulte suggested to us 
that the serum group of an individual 
is controlled by two autosomal genes 
with incomplete dominance, the fre- 
quency of occurrence of the two genes 
being approximately equal. If this 

hypothesis is correct, individuals in 

group I Hage: one type of homozygous 
combination of genes, those in group 
ILA have the heterozygous combina- 
tion, and those in group IIB have the 

. other typb of homozygous combina- 
tion of genes. 
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We have therefore commenced a study of families 
to investigate the hypothesis, and this communication 
reports on the results obtained so far from eighteen 
families. It is our intention to mnorease the number 
of familes to at least fifty; but the results have 
been sufficiently definite to warrant an interim report 
on the present amaller number. 

Table 1 shows the poasible types of matings and 
the expected frequencies of the offspring among the 
three serum groupe for each mating. 

Table 2 shows the results we have obtained from 
the eighteen families. In every case the offsprmg were 
found to have serum groups m complete agreement 
with the genetic theory, and the observed and ex- 
pected distribution of the offspring among the three 
serum groups for all the matmgs observed were not 
mgnificantly different. Consequently, on the bams 
of the eighteen families so far studied, we suggest 
that the genetic hypothesis here described is correct, 
and that the serum group of an individual is indeed 
controlled by two autosomal genes with incomplete 
dommance. 

It will be noted that we have not observed matings 
of the types I x DA and I x IIB, although the 
ies of occurrence of the three serum 
in unrelated individuals led us to expect five or sx 
of these matings out of eighteen. This may well be a 
reflexion of the smallness of our present sample; 
but the posmubility of an inocompatibiliby between 
certam of the groups with a consequent decrease in 
the ity of the respective marriages is receiving 

our attention. 

Through the kindness of Dr. Bruce Chown (Children's 
Hospital, Winnipeg) a determmation of the previously 
known blood groupe [ABO, MNS, ODE (Rh factor), 
K (Kell), JK (Kidd), Fy (Duffy), Le (Loewis) and Lu 
(Lutheran) ] has been made for all individuals com- 
prising the eighteen families go far studied. No direct 
correlation of any of these blood with the 
new serum groups has been übservel Cotsequantly 
the medico-legal aspects of the new inherited serum 
groups will be appreciated, especially as the two 


Table 2 

















NATURE 


December 31, 1955 votive. 
genes which control the serum groups occur with 
approximately equal frequenci 
. BurrHIES 
Connaught Medical Research Laboratories, 
' University of Toronto. 
Norma Fosp WALKHRBR 
Research Institute, 
Hospital for Sick Children, 
Toronto 2, Sept. 12. 
1 Bmithies, O., Nature, 17%, 907 (1955). 
1 Smtthtes, O., Biochem. J. (tn the prem). 


Production of *O pueslucinapilley: in 
Erythrocytes coated with Typhoid Vi 
and O Antigens 


STRAINS of Salmonella resistant to agglut- 
mation by O antibody, although contaming the 
characteristic O antigen, we ‘obeerved by Felix and 
Pitt to be considerably more virulent for mice than 
strains which were readily agglutinated by O anti- 
body. This ʻO magglutinability’ of virulent typhoid 
cultures was eventually shown by these workers to 
be associated with the presence of an additional 
component, the Vi antigen, which had a pronounced 
effect on the behaviour of the O antigen’. 

The phenomenon of ‘O utinability’ which led 
to the discovery of the Vi antigen is the most 
distanotive and also the most vulnerable property of 
the Vi antigen of S. typhosa. During the past decade, 
analogous phenomena have been described in certain 
coliforms and shigella. It therefore seems likely that it 
is of rather frequent occurrence among enteric species. 

The fact that the presence of Vi antigen preventa 
the agglutination of typhoid baoilli by O antibody 


: has been interpreted by some to'meen that the Vi 


antigen is a more superficially located component 
covermg or blanketmg the O antigen, whereas others 
favour the view that the Vi antigen so affects the 
bacterial surface that, by steric hmdrance, union of 
the O antigen, also at the cell surface, with ite own 
antibody 18 

During the course of studies on the interaction of 
purified bacterial polysaccharides and erythrocytes, 
we observed that the phenomenon of ‘O inagglutin- 
ability’ could readily bg reproduced &xperimemtally. 
Thus when purified Vi and O antigens were adsorbed 
on washed human or sheep erythrocytes either 
simultaneously or consecutively in either sequence, 
inareesing concentrations of the Vi antigen resulted 
Tea Desde ciere ee Oe 

the erythrocytes by typhoid O antiserum. On the 

gther hand, the Vi agglutinative properties of the 
suspension remained unaffected. 
” The Vi antigen employed was isolated from 
Hecherich4a colt 5300/38. This acidic, highly poly- 
merized polysaccharide is believed to be com 
of units of N-acetylamino-héxuronic acid?. rta 
immunological specificity it fs indistinguishable from 
the Vi antigen of Paracolobactrum ballerup; 
and S. ;O*. 
from the 0901 strain of S. 
Ae a protein-free phosphorylated li 
possessing the immunological and endotoxic attributes 
of the intact organiam‘. The technical details of 
sensitization of red cells with these producta and their 
reactions in the henne EE procedure have 
been,described elsewhere’. are 

It was reported earlier that erythrocytes 
sensitized with a number of purifled bacterial poly- 
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saccharides erther simultaneously or consecutively 
without discernible mterference of one antigen with 
the activity of any other! However, the concentre- 
tion of antigens employed (generally 1 ugm. per mL i 
of 1 per cent red-oell suspension) was only alightly in 
excess of the amount required for maximal agglutina- 
tive activity. In the present study ıt was observed 
that when erythrocytes were treated with O and Vi 
antigens, suppression of agglutination by typhoid O 
antibody occurred when the concentration of Vi 
antigen employed was 10 pgm. or more per ml. of 
& l per cdnt red-cell on. The resulta of a 
typical experrnment are given m Table 1. Washed 
erythrocytes were treated with various concentrations 
of the purified i singly, consecutively or 
simultaneously, the treated cells washed three times to 
remove unadsorbed antigen, made up to & 1 per cent 
suspension, and set up with O and Vi antibacterial 
sera. Inspection of this arrangement shows that oon- 
centrations of Vi antigen sufficient to bring about 
maximal hmmagglutinatidn by Vi antibody have no 
discernible effect on the typhoid D reactivity of these 
erythrocytes. However, when the amount of Vi 
antigen employed for sensitization ıs increased to 
10 ugm., a significant reduction in reaction with 
typhoid O antibody oocura. This diminution of O 
&gglutin&bility becomes more pronounced as the 
quantity of Vi antigen is i , and at the highest 
(100 ugm.) the agglutination titre with 
O antiserum was reduced from 1: 3,560 to 1: 80. 
These resulta indicate that the extent to which 
erythrocytes treated with O antigen react with 
specific antibody is inversely related to the con- 
centration of Vi antigen to which the cels were 


exposed, 

These findings are in harmony with the early 
observations of Felix’ that O inagglutinable straine 
of S. typhosa contain the maximum amount of Vi 
antigen, whereas strains which are readily ted 
by O antibody contain considerably leas. y. 
& comparison of the Vi antigen content of the well- 
known O Mp Dabo T'y2 and fully O agglutinablo 
‘58’ strains of S. typhosa showed that, ın terms cf 
immunogenic potency and the quantity of Vi antigen 
actually isolated, the T'y2 strain contained five to 


Table 1. ʻO TXAGGLQETNABILITY' IN BACTERIA AND IX ERYTHROCYTES 
OONDITIOKED BY V? AN"IGEN 
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Aggiutinating antisera 
Agglutinatzng systems s of emi soc ie 
Anti O Anti Vi 
| (S. typhosa 0901) | (P. ai) 
ETT | is 
ied te at 08° O. ` 
group Al) treated wines * 
(«) barrie followed by Vi 
an 
10 «gm. O NON e 2,500 d 
" i ag x 640 640 
” $0 ,, 100 640 
L M 100 ,, 80 640 
(b) Vientigen followed byo ° : 
10 «gm. Vi NoO sh 640 . 
10 ,, 10 «gm. O 040 
8 n» FS ^ 100 040 
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(c) Vi and O antigens t- 
imul! 
30 agm. V1 10 ago O 160 640 
100 ,, 10 ,, 80 640 * 








* Per ml of 1 per oent red-oell su,pension. " 
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ten timæ as much Vi antigen as {pe O agglutinable 
strain '58' *. j 

Thuathe phenomenon of O inggglutmability, so well 
known m typhoid serology, has been in large part 
duplicated in an experimental model employing 
erythrocytes and purified Vi and O antigens. The 
interference with O agglutination has been shown to 
be related to the concentration of Vi antigen employed 
to treat the red cella. These observations provide 
Bu ing evidence for the thbeis that O inagglutin- 
ability is`an indicator of high or mammal content 
of Vi antigen in typhoid cultures. They may also be 
pertinent to the oon concerning the relative 
positions of the Vi and O antigens on the bacterial 
surface. The fact that the suppression of O agglutin- 
ability by Vi antigen occurs regardless of the order 
in which the Vi and O antigens are adsorbed on 
erythrocytes suggests that ‘O inagglutinability' 18 not 
attributable to the ‘covering’ of the O antigen by Vi, 
but rather is brought about by steric hindrance or a 
non-specific stabilization of the cell by certam 
physico-chemical properties peculiar to the Vi antigen. 
Suppreasion of agglutination is not restricted to the 
typhoid O antigen adsorbed on red cells, since other 
bacterial polysaccharides applied to red colls are 
similarly affected by the Vi antigen. The non- 
specificity of this blockmg action by Vi antigen is 
further attested in experiments (unpublished resulta) 
in which we found that adsorption of Vi antigen on 
human , in addition to affecting the 
reaction of other bacterial antigens adsorbed on the 
red cell, as here deearibed, also or interferes 
with blood-group agglutinabihty, that is, antigens 
native to the fea dell 

"Maunicm LANDY 
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Washington, D.C. 
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Fat Production by Inositol-deficient Yeast 


Tus growth of a yeast (Saccharomyces cerevisiae) 
and a bacterium in mixed culture in a defined medium 
odntaining an abnormally low concentration of 

factors has been studied by Challmor and 

Roset, who observed a number of inter-relationshipe 
between the two organiams under these conditions. 
Durmg the continuation of this work, growth of the 
yeast in a medium in which the concentration of a 
single growth factor (inositol) was below the 
normal level was studied, and interesting in 
the morphologicalend physiological characters of the 
yeast°were o Thus, microscopical examina- 
tion revealed that the deficient cells formed large 
nggrogatos and were more granular than normal cells. 
differerioes were olearly seen after two days 
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growth and more marked during further 
incubation. After about three days, the deficient 
cella were obviously unhealthy in appearance and 
were easily tured, for example, by pressing the 
coverslip li once only. eeso with which 
rupturing took place increased on further incubation, 
required to release the cell contents. A large part 
of the material so released was oily in nature, and 
the small droplets coalesced to form large globules 
which gave typical staining reactions for fats when 
treated with sudan ILI and with oemio acid. Normal 
cells behaved very differently, considerable pressure 
being required to cause rupture, and then only a 
pro ion of the cells were broken, releasing very 

Smith? has studied the role of inositol in the 
nutrition of S. is, and he observed that 
under conditions of mositol-deficiency the yeast 
grew abnormally, forming hat et but he did 
not comment on the strength of cell wall or upon 
fat formation. In view of (1) the bp high 
proportion of fatty substances in our deficient cells 
as com with the normal cells, and (2) the ease 
with ich these substances were liberated, it was 
decided to measure the fat production by mositol- 
deficient cells. Fat production was followed in media 
containing normal and deficient amounts of inositol, 
and with ammonium monohydrogen phosphate as 
the source of nitrogen. The effect of variation of the 
carbon-nitrogen ratio was studied by reducing the 
amount of ammonium phosphate to 50 per cent and 
to 87-5 per cent of the amount in the normal medium. 
This medium contained: glucose (6 per cent), 
ammonium hydrogen phosphate (0.287 per cent), 
guanine and 
D-biotin 9-9 myugm./ml, ocaloium-p-pantothenate 
2-5 enm thiamine hydrochloride 3 ugm. jml., 
pyridoxin hydrochloride 2-5 igm. [ml., nicotinic acid 
2 ugm. /ml., pteroylgtutamic acid 0-1 pgm./ml., salts, 
and inositol 10 wgm./ml. In the deficient media the 
amount of inositol was reduced to only 0-6 ugm./ml. 

The yeast was grown in culture bottles (Glaxo 
pattern, 2-5 litres capacity; 300 ml. medium per 
bottle) at 30° O., harvested after five days and tbe 
cella ground in a Griffiths tube and dried overnight ; 
the fatty substanses were then extracted with 40—60° 
light petroleum (ftve consecutive extractions). The 
yield of fatty substances from the inositol-deficient 
cells (274 mgm.) wes 67 mgm. (24:5 per cent) as 
compared with only 7-9 mgm. (1-6 per cent) from 
the normal cells (480 mgm.). 

These extractions were carried out at room tem- 
perature, and the amount of fat taken out by each 
extraction was weighed separately so that the ease of 
extraction from cells grown in the different media 
could be ascertained. Results indicated that this 

ure gave satisfactory extraction from the 
inositol-deficient cells grown in the medium oon- 
ini the full amount of ammonium phosphate ; 
but the cells grown in each of the two ia contain- 
ng the reduced amounta of ammonium phosphate 
did not liberate fat quite so easily and extraction 
was not quite complete. The yields of fat from the 
cells grown in of the latter two media were 
60 mgm. (24-7 per cent) and 54 mgm. (22-6 per cent) 
ively and, having regard $o the above oon- 
siderations, these yields would not appear fo be 
materjally different from that obtained inositol- 
deficient cells grown in thé medium containing the. 
fall amount of ammonium phosphate. 
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Tf fat ia to be produced commercially from micro- 
organisms, ease of extraction would be a factor of 
importance. In view of the ease with which the fat 
was released from the inogitol-deficient yeast, it was 
decided to extract the cells directly with light 
rici without previous grinding. The yield of 

tty substances thus obtained was 59 mgm. (22:3 per 
cent of the dry weight of the oella), that is, approx- 
imately 91 cent of that extracted from cells 
which had kan ground before extraction. The 
difference “in ease of extraction of the ground and 
unground cells was therefore small, and it seems 
likely that it would be narrowed still farther by 
using a higher temperature for the extraction. 

B. W. OHALLINOR 
N. W. R. Dantes 
Department of Applied Biochemistry, 
University of Birmingham, 
Edgbaston, Birmingham 15. 
July 28. . 
1 Chalor, 8. W., and Rose, A. H., Netwre, 174, 877 (1954). 
1 Smith, E. H., J Gem. Mjerobiot., 5, 772 (1951). 


Autorselegraen e Localization of lodine-131 
in the Sallvary Glands of the Hamster 
Tum concentration of iodide in human saliva is 
known to be many times greater than the concentra- 
tion in the plaama!. We have identified the structures 
associated with a similar icdide-concentrating mech- 
aniam in the submaxillary and parotid selivary glands 
of the hamster. Radioiodide (500 uo. of iodine-131) 
was injected intraperitoneally into an adult hamster. 
One.,hour later, with the animal under ether 
anesthesia, the right submaxillary and parotid 
glands, together with a piece of muscle, were removed 
and dropped immediately into a veesel containing 
difluorodichloromethane cooled in liquid air. The ` 
frozen tissues were crushed in & mortar cooled in 


of the opposite aalivary glands, in muscle, and m 
plasma and saliva removed immediately after the 
samples were taken for autoradiography. 
shows the ratio of the concentrations of iodine-181 
m tissue and plasma in each of the samples. 


Table 1 
Tissue Ooncentration ratio 
Paro gland 13 
Muscle x 


e Baltva 


In sections of the submaxillary gland stained "with, 
hematoxylin” and eosin the ducts oould be dw- 
tinguished by their pelely staining cells, and the areas 
of b ing in the autoradi h were found to be 
confined to ducts. Undar magnification it is 
possible to distinguish the proximal (acinar) parts of 
the duct system from the distal ones. Proximally, 
the lumen is inconspicucds and the lining ocells are 
ell with basal nuclei, whereas the distal part has a 
wider lumen and is lined by cuboidal cells with 
central nuclei. . la shows & branched duct cut 
longitudinally, with a blood vessel adjacent to it. 
The intensity of blackening in the autoradiograph 

ig. 1b) is no greater over the acini than that over 
the veasel. Blackening is most intense over the 
proximal portion of the branched duct and over other 
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ducts in which the proximal part has been cut trans- 
versely. Over some of the distal portions of ducta the 
intensity of blackening is only a little greater than 
that over blood veasels or acini. 

In sections of the parotid gland stamed by the 
period io acid — Schiff ipeiody Ewo, typen pf ducts pun 

distinguished (Fig. 24). The proxi 
oiu S nsi eda da) eel 
whereas the distel portions have & wide lumen and 
are lined by large pale cuboidal cells. The pattern of 
riage E ae tpt aeuo du 
to correspond with the di dubia: The intensity 
of blackening over the acini and over the proximal 
ducts is no ter than that over blood vessels. The 
concentration of iodine-181 in the parotid duote was 
much lees than that m the submaxillary ducts, as 
judged by the times of exposure needed to give the 
same degree of blackening in the two sections. 

Autoradiographs made from frozen sections of 
muscle treated in the ame way as the sections of 
submaxillary and parotid glands showed no blacken- 
ing. Autoradiographs made from frozen sections of 
su and parotid, treated with water after 
alcohol fixation, showed no blackening. _ 

From the pattern of blackenmg described above, 
we conclude that the mechanism responsible for 
concentrating iodide in the seliva of the hamster 
mbna ud parsed pacda. ‘The aight backen: 

and id i - 
Ms recu ahs duisi duae et se Linac 
gland could be explained by the presence of radio- 
active saliva in the lumen formed farther up the duct, 
since iodine-181 was shown, to be highly concentrated 
in the saliva. However, we cannot exclude the possi- 
bility that the distal parte of the ducts are alad able 





Pd, 








V oe 


Fig. 1. End Oat eee ee (land. tained with Wem- 
atoxy]m and id {blank spot due A gs 

(b) Autoradiograph of section. pw, proximal duot ; 
be, blood vessel. 
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to concentrate iodide feebly. The blackening over 
the proximal ducts of the submaxillary gland cannot 
be to iodine-131 concentrated in the acini and 
carried down in the saliva. The concentration of 
iodine-181 in the plasma of the hamster does not 
begin to decrease until more than an hour after an 
intraperitoneal injection. If, therefore, it were con- 
tinually secreted at a high concentration by the acini 
and carried down the ducta, the intensity of blacken- 
ing over the acini would have been at least as great as 
that over the ducts. By an argument the 
blackening over the distal parta of the parotid ducts 
cannot be due to iodine-13] cogoentrated in the acini 
or in the Bchiff-positive ducts. From the degree of 
reeolution in theee sections it is im to decide 
whether the blackenmg is due to 10dine-181 in the 
cells lining the ducts, in the lumen, or in both. 
Therefore we cannot say whether the high oonoentra- 
tion of iodine-13] in the saliva is due to a direct 
secretion from the duct cella or to selective re- 
absorption of water and other solutes from the saliva 
as it passes down the duct. 
B. Consen* N. B. Myawrt 
J. H. LoaorHETOPOULOB Experimental Radio- 
Department of Pathology, pathology Research Unit, 
Hammersmith Hospital, 
Ducane Road, 
London, W.12. 
Aug. 19. * 


* Present address: @Oral and Dental H tal and Depaitment of 
Deniltry, Untremty of the Witwatersrand, Johannasborg. 

t Work undertaken on behalf of the Medical Research Council, 
1 Himer, A. W., odtne Mstabeltsm and Thyrold Funston” (Oxford 


Unty. Pross, 1688) 
* Donlaoh, L, and Logothetopoulos, J. H., J. Endocrinol [13, 65 (1058)], 
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Occurrence pf. the 


* 


Gloeocapsa in 
the. ris ` 


Tux pollen and fongyia spore content of the air, 
has been inveetigated' 'extensrvely durmg recent 
years in connexion with respiratory allergy and crop 
- diseases. Leds is known of other constituents of the 


air spora. The odcurrence of unicellular alge in ^ 


the air or in air-borne dust has been demonstrated 
by several investigators!. 

In quantitative studies of the air spora, we have 
observed the regular occurrence of a blue-green 
identiflable microscopically as belongi to e 
Chroococcaceas, probably Gloeocapea (Fig. 1). This 
is a minute unicellular alga forming loose colonies on 
moist surfaces, either mland or.on the seashore. 
The origm of these air-borne Gloeooapea colonies is at 
present unknown; they do not appear to be lichen 
soredia, because most of the colonies observed were 
free from fungus hyphis. The mechanism by which 
they get into the air 1s also obecure. 

Data are available from three centres at each of 
which air was sampled almost contmuously durmg 
June 30—July 18, 1954, at a height of 2 metres above 
ground-level, using the Hirst* automatic volumetric 
spore trap, in which the solid particles in a measured 
volume of air are deposited in a continuous trace 
on & slowly moving microscope slide. The deposit 
on our slides was examined microscopically at 
distances along the trace corresponding to two-hourly 
intervals. The areas scanned provided estimates of 
the number of icles in 12 litres of air for each 
2-hr. iod. highest concentration of the alga 
was o at Thorney Island, Hants, where an 
Pda DU e i 

ed over the period of observation. On the roof 
of the Botany ee Imperial College of 
Science and Technology, South Kensington, and in 
an arable fleld at Rothamsted Experimental Station, 
Harpenden, Herts, the average concentration was 
only 1/20 of that at Thorney Island. Table 1 shows 
the frequency of occurrence of Gloecoapea colonies 
. in the 12-htre samples, and also the mean and 
maximum concentration st each centre, 


Table 1. OOOCUXRRENCN OF Giosocmpss COLONIES DX TEN AIR DURING 
Juss 30-JULY EC 1054 


*| Xo. of Li-Ltre 
Pls. 
yore ibo mee of air arin ale 


At Thorney Island the air-borne Gloeocapsa colonies 
averaged about eight cells each. There was & marked 
diurnal periodicity of oocurrenoe : the maximum 
23.00 hr. averaged 210 colonies per cubic metre, an 
the minimum, between 04.00 and 18.00 hr., averaged 
about 80 colonies per cubic metre. Their occurrence 
was not obviously related to the state of the tide. 
* At Rothamsted and South Kensington, concentrations 
are known to have been somewhat higher during 
mid-June 1954 thgn they were during the period 
deecribed_when sampling was also in progress at 
Thorney Islend. 

The concentrations recorded so far are small in 
comparison with those normal for pollen or fungus 
spores. They are nevertheles& high enough at Thorney 
Island to indicate that air dispersal may be important 
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Fig. 1. 
Thorney 
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in Glosocapsa. With an average concentration of 
about 800 cells per cubic metre of air for at least 
three weeks, this organism warrants further study 
as a potential allergen, especially as the cells of 
Glosocapsa are embedded in a thick sheath of 
mucilage. 


In connexion with these observations, acknowledg- 
ment is made to the Medical Research Oouncil; to 
the Director of the Meteorological Office for the 
assistance given by the meteorological staff at 
R.A.F., Thorney Island; and to Dr. J. M. Hirst, 
Rothamsted Experimental Station, Harpenden. 

P. H. Gauaory 
ErmanmrH D. HAMILTON 
T. SENERAMULU 


Depertment of Botany, 
Imperial College of Science and Technology, 


London, 8.W.7. 
Aug. 37. 
1 C. G., "Passat-Staub und 
1849). J.H., Amer. J. mat Vt Fr ben), unning 
Hraminahens 
1878). A d D.8.LR. ‘The on b reme 


Fong 


40, 5 (1 af nep. we 


* Hirst, J. XL, prm Biol, 909, D le 


1, CLILB.O. 1081). 
on, Nem York, 
., 45, $80 (1051) 


Seasonal Changes In Three Common 
Constituents of the Alr Spora of 
Southern Nigeria 


* yuvoruaTIONB in the air spora have been 
in a temperate climate by Hirstb* and others. 
is known of the changes which oocur in the tropics. 
The study of these changes is valuable in assisting 
the prediction and analysis *of epidemics of plant 
disease due to air-borne 
blow :woco-diadé- at 
cultural Research, 
Tbadan, Western Region, eae The station is at 
int. 7° 28’ N., long. 8? 50’ E. at an elevation of 600 ft. 
above mean sea-level and lies on the edge of the 
lowland rain forest belt. The annual rainfall is 
45-50 in. and typically there is & dry season from 
December, to March and a raity beason from April 
to November, with a short break during the 
half of August. Further details of the vegetation 
are given by Keay’ and of the climate by Brooks‘. 
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The air spora was sampled with 
an automatic volumetric spore trap 
sited in the middle of a 7-acre field 75 
of close-mown grass. This fleld is 
centrally situated within 850 acres 
of mixed annual and perennial crops. 
The oriflce of the trap was two 
metres above ground-level. 

It was found necessary to modify 
the methods described by Hirst’, 
in’ order to overcome the effects 
of pe cM temperature &nd humidity. 

beet primer of the 
aide was 'Solvar 3515’. When ap- 
plied m & thin film and allowed 
to dry m a desiccator at laboratory 
film was 


100 


" 
2 o 


xa 
a 


e 


8 


an adhesive was found to have too 
low & melting point, 'resulting in 
distortion of the trace. A 

adhesive was B.D.H. Paraffinum mollo 
album, with the addition of lj per 
cent ceresin wax (congealing pomt 
60°C.). This mixture was suitable 
for use in:the high day temperatures 
experienced and retained good optical e 
properties. 

Slides were exposed for periods ʻi 
of 24 hr. and fluctuations in spore j 
concentrations determined by count- 
ing 14 mm. traverses at right angles to the long 
axis of the trace, at distances corresponding to 2- 
hourly intervals. Counts were as numbers 
of spores cubic metre of air. followmg spores 
were studied during both wet and dry seasons : 

(a) Pucotnia polysora Underw., a leaf rust of maize 
the ured of which are found in considerable 
numbers during both wet and dry seasons. (In 

ting P. polysora from other uredospore con- 
stituents on the traces, phase contrast was found to 
be advantageous in recognizing spore numbers end 
other spore characters.) 

(b) Nigrospora sphaerica (Saco.) Mason, a dry rot 
of maize. A ebmmon compgnent of the air spora at 
all times of the year. 

(c) Oladosporium spp., abundant during both wet 
and dry seasons. 

Diurnal periodicities were obtained from counts 
made over tho rainy period April-June 1954, and 
during the dry months of December 1954-March 1955. 
In Fig. 1, for com: tive the mathematical 
tregtment is that anior by Hirst?, periodicitids 
being expressed as percentages of, the peak goo- 
metrical mean concentrations. The means were 
calculated from counts made over eighty-seven days 
Ci Ms ee UN 

sphaica and 


both Nigroepora spp. 
Corrections for the ing efficiency Gf the volu- 
to Pucoinia polysora and 


metrio trap were appli 
sphaerica. efficiensy of the trap is 


Nigrospora 
defined by Gregory". 

To illustrate the aitarenées, in poido and mire 
of the peak concentrations of the curves in the wet 
and dry seasons, the values have been given as the 
mean peak conodntrations of spores per cubic metre 
of ar. This was calculated from the a 
of the daily af the peak ocncenination uiis 
the wet and dry seasons respectively, artd is repre- 


Mean concentration (per cent of peak) 
B 3 


nq 
iz 
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ty curves of three common 





dry-season results 


sented on a logarithmic scale by the vertical lines in 
Fig. 1. 

The general forms of the wet and dry season curves 
are mmilar, but peak concentrations occur at an 
earlier hour of the day during the dry season. This 
may be due in part to higher temperatures and lower 
humidities during the dry season, the fall in humidity 
with rising temperature being more rapid than in 
the wet season, and consequently minumum relative 
humidities occur earlier in the day.- Highest con- 
centrations of the throe spore types mentioned are 
found under conditions of high temperatures and 
low humidities coinciding with the peaks of the 
curves. The wet season cugves of Puccinia 
polysora and Cladosporium spp. agree generally in 
form with those obtained by Hirst in Britain for 
the uredospore group and species of Cladosporium 
respectively. 

The absolute values of spore concentrations illus- 
trate “that the wet season numbers of Puccinia 
polysora are much higher than those of the dry 
season, and that Cladosporium spp. concentrations 
are high ın both seasons.  Nigrospora sphaerica is 
higher in the dry season. The variations in spore 
numbers depend largely on the availability of hoete 
fn the two seasons as well as on climatic factors, 
and this is being further inveetigated. 

A oorrelation of fluctuations in the atmospherio 
spore load with temperature and humidity values 
indicates that these variables are two of tho more 
important causal factors influencing the seasonal 
change in the concentration and diurnal periodicity 
of the spores mentioned. This wñl be discussed more 
fully elsewhere. e 

Atknowledgments are due to the Director, Federal 

of Agricultural Research, Nigeria, for 
making facilities for these observations available. 
I am mdebtéd to Dr. W. R. Stanton for sponsoring 
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the project and to Dr. J. M. Hust, Rothamsted 
Experimental BteSion, for many helpful suggestions. 
` R. H. Camac 
West African Maize Rust Research Unit, 
De of Agricultural Research, 
Moor Plantation, Ibadan, Nigeria. July 27. 


1 Hirt, J. AL, Ann. App Diol, $8, 257 (1052). 

1 Tirst, J BML, Trans Brit. Myo. Soc., 36, Part 4, 375 (1083). 

"Keay, BE W J., "An Outlme of Nigerian Vegetation”, pp. 14-23 
moe, Printer, Xigeria; Crown Agents, London, 1088). 

‘ Brooks Pie B. P., Quart. J. Roy. Met. Soo London, 48 (1016); 46 

‘Gregory, P. H., Ann App. Mol., 38, 857 (1951) 


A Statistical Information Theory of 
Visual Thresholds 


Ir is well known that, for constent stimulus 
duration, the visual threshold intensity, I, is & 
function of the stimulus area A. In the case of 
absolute thresholds it has been generally accepted 
that: (1) for areas up to about 6’, AI — constant 
(Faooo's law); (nd) for areas between about 6’ and 
perhaps 20°, AT" = constent (Piper's law). 

Tt seems reasonable to regard the absolute threshold 
as a special case of the differential threshold. It 1s 
then important to discover whether these relations 
in fact hold for the differential case. Brindley! has 
shown that Piper’s law holds for differential thresholds 
where the test field 1s discrimmated against a large 
field of constant area. Ricco’s law is also found to 
hold for blue light, optical affecta making it dificult 
to teat for other colours. Piper’s law for differential 
threshold where the background area is large and 
fixed has been formulated : 


AI 1 
> = const. Wd (1) 


We find, by using various small background areas, 
that the more general case where either area is 
variable may be written, at least approximately, 


AI 1 1 
ML sus. AJ (I +f) +0 (3) 
This would grve the Weber-Fechner law, AI/I =O, 
for very large areas A, and A,, which would make 


Gy Dares 


We also find that this may be further 
io cover low mtensities in the region of breakdown 
of the Weber-Fechner law by adding a small constant 
thus: 


AI 1 1 
Ah = cont. P+ p40 (8) 


The value of k in terms of equivalent intensity we 
estimate at about 0-04 ft. L For .the absalute 
threshold, when I — 0, we should then havb 
Al|k = O when the areas are large. 

It appears that these, and perhaps other threshold 
and summation phenomena, may be described in 
terms of statistical information available in neural 
information channels. If we suppose that the area 4 
inspected is to be ed as & set of n independent 
observations, where n is approximately proportional 
to A, and that each of these obsemations is subject 
to random variation through noise in the system, 
then for AI to be detected against I, in some fixed 
proportion of the number of trials (for example, an 
80 per cent experimental criterion). wb must have 
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[ír + Ar) -r]—O 


1 1 
. N. Gta) 
where (r + Ar), r, are the mean neural pulse-rates 
corresponding to intensities J + AI, I, and V is the 
variance of neural pulse-rate over the sample. 

We have introduced the constant O to explain the 
fact that few false positives occur in threshold 
experimenta. Without some criterion of difference 
‘greater than zero, we should expect about 50 per 
cent false posttives. The proportion of false poaitivee 
may change with the obeerver's attitude, or ‘set’, 
indicating that C may vary within tnmits. It is 
tempting to regard k as arising from the internal 
noise present m the , and to think of the 
absolute threshold as the case where the signal is 
to be distinguished agamst noie background. 

Lf, as seems possible from eleotrophyaiologicel date, 
r is proportional to log ({ + k), (4) reduces to (3) 
above for AI somewhat leas than J + b, and we 
expect this to hold for relatively small values of AI 
even when I = 0, that 1, for absolute thresholds. 
In the latter case, as the test area dimunishes, how- 
ever, and the value of AT ently increases, the 
approximation AI[k used for [(r + Ar) — r] is no 
longer valid, and the more accurate expression 
[log (k + AI) — log k] 1s required. For A, large, (4) 
can then be written 


AI 
1 Ty = exp (0 + «V 1/A), 
writing A for 4, and denoting the constant involved 





=æ constant 
(4) 


by a. 
For very large A, the terms containing A are 
negligible; therefore 


1 + M = const, or AT = const. (5) 


For smaller A: 
AI En 
1+ T = exp O (1 + ajv A) 
or 
VA AI = const. + const. VA 


For even amaller A : ^ 


m ] 
AI a ed 
t = exp C (1 +t +...) (7) 
It thus appears that Rioco’s and Pipers laws 
might be regarded as the diferent approxmations 
ena eke equation which can be used at 
e reasion (7) appears to fit 
x illmer's!-date sati vp; : wá sig arpa ter 
experiments to determme the various constants 
involved. 
Mr. R. T. Leshe, Mr. E. R. F. W. Crossman and 
Dr. G. S. Brmdley have been fnost helpful in discuss- 
ing these and related ideas. 9 


Psychological Laboratory, 
Downing Place, 
e Cambridge. 


(8) 


1 + 


R. L. GREGORY 


VIOLET CANE 
Medical Research Counol 
Applied Psychology Unit, 
16 Ohaucer Road, à 
Cambridge. Aug. 26. 
1 Biindley, G, B., J. Phyno., 124, 400 (19054). 
! Vilmer, B. N., Quart. J. Exp. Psychol, 2, Part 2 (May 1950). 
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Ascorbic Acid Content of Baobab Frult 

In the course of investigations into the nutritional 
value of traditional African foodstuffs, samples of the 
fruit of the baobab (Adansonia digitata L.) were taken 
for i This tree, which is particularly note- 
worthy for the massive girth which rte boll eventually 
attains, is widespread in the low-veld. areas of 
Southern Rhodesia, and the pulp or matrix sur- 
rounding the seed m the fruit capsule is commonly 
chewed or sucked by the imdigenous population, 
or made into a pleasant acidic drink, thus giving 
rise to the colloquial name of ‘cream of tartar’ 
tree. . 

While there appears to bb some difference of opinion 
regarding the «Qmposition of the pulp!, I have found 
no recent refi in the literature regarding its 
nutritional value, and it was therefore decided to 
carry out ascorbic acid assays. 

Samples of fruit, which had been collected by the 
inhabitants, were taken from a kraal in the Kariba 
gorge aree af the Zambesi valley. The fruit was broken 
open and the seeds and pulp removed. The pulp was 
soraped from the seeds and ground to give a fine 
yellow-white powder passing through a B.8.8. No. 60 


sieve. 
The moisture content was determined and the pulp 
assayed for ascorbico acid by the 2 : 6-dichlorophenol- 
indophenol visual titration method, as originally 
described by Bessey and King’, and also by the 
2:4-dinittrophenylhydrazine method of Roe and 
Ocsterling*, in this case ining reduced ascorbic 
acid, dehydroascorbic acid and togulonic acid. 
In both cases, the ique described by the 
Association of Vitamin Chemista* was followed. 
The figures obtained on the pulp were as follows: 


method : 318 mgm. ascorbic 00 gm. 
1:4- T mr o i draxmo method: NT wean exccatio M] IO oe 
Moisture content : 11:8 per oent 


Fairly reasonable agreement between the methods 
suggested that no appreciable amounts of interfering 
substances were present, and that the bulk of the 
vitamin was present in the reduced form. 

The relatively high concentration of ascorbic acid 
present in the pplp suggested that further investiga- 
tions be carried out, as the fruit is available where 
fresh fruit and vegetables are normally difficult to 
obtain. Further samples of baobab fruit were there- 
fore obtained, in this cage from the Sabi Experimental 
Station. Fruit was collected from ten trees, and the 
pulp obtained from the fruit of each tree was bulked 
and prepared for analysis as with the previous sample, 
No attempt was made to differentiate between 
kai une ripenees of the different fruit ca . 
analytical figures obtained from the fruit pulp 


were as follows : 


Asoorbio Mo 
(mga. /100 gm.) (per cent) 
Anntmum . 175 0 10 0 ue 
Alaximum 445 4 151 
Mean qoi 10-9 


The results gonfirmed the view that the baobabe 
fruit is an important source of ascorbic acid; and, 
in fact, the concentration of this vitamin in the 
baobab is one of the highest in any food in Southern 
Rhodesi 


Further investigations are in progress to esteblish 
the optimum xipenees for maximum ascorbic acid 
. content, and also the stability of the vitamin on 
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kee ing, as the, fruit is likely to rgmain on the uev 
for long periods before dropping. 
j W. R. Cane 
Government Analyst's Laboratory, 
P.O. Box 8042, 
Causeway, Salisbury, 
Federation of Rhodesia and Nyasaland. 
Aug. 4. 

1 Brand ‘ Medicinal 

War anos Plante of Bothe aioe” (a. ud Livingstone, 

Hdinburgh, 1932). 


1 Beseoy, O. À., and King, O. G., J. Biol. Chem , 103, 678 (1088). 

* Roe, J. H., and Ocstecling, M. J., J. Biol. Chem., 182, 511 (1044). 

t "Methods of Vitamin edited by the Assoc, Vitamin Chem., 
Ino., 2nd edit. (In Pub., Ltd, 1981) 


*Self-Cure' in Nematode Infestations of 
Sheep 


colubriformis!-' showed that the ‘self-cure’ phe- 
nomenon was caused by the intake of infective larves 
by sheep rendered hypersensitive aa & result of 
previous infestations. The hypersensitive reaction 
was evidenced by a transient rise in blood-histamine 
within four days, by the development of akin- 
sensitivity to an antigen prepared from larve and 
by the development of edema in the portion of the 
alimentary tract infested. 

To obtain more direct evidence about the ‘self-cure’ 
reaction, selected sheep were anesthetized by intre- 
venous injection of ‘Kemithal’, which does not 
disturb infestations with F. contortus, the abomasum 
was exposed by laparotomy, massive doses of ex- 
sheathed larve were injected into the abomasum, 
and the reaction of the organ was observed for 
several hours. - 

In two worm-free lamba, which hid not been 
exposed to infestation previously, the abomasum 
remained flaccid and normal for the whole period 
of observation. In two hypersensitive sheep infested 
with H. contortus, the abomasum showed increased 
peristalsis and segmentation within 10 min. of in- 
jection and, within 1 hr., was pale and wdematous 
and had contracted in diameter. The reaction com- 
menoed to subside in 14-2 hr. Both sheep showed 
‘self-cure’; in one the worm egg-count fell from 
So) ee ee ee ee 
the other, 8,600 eggs per*gm. to 400 in seven 
days. ‘There was no increase in blood-histamine 
within 4 hr. of the injection of the larve. The 
abomasum was collected from two other hyper- 
sensitive sheep at the height of the reaction after 
the injection of larve. No deviation from normal 
values of histamine could be demonstrated in extracta 
of the abomasal wall, the presence of edema 
ype confirmed by histological examination. 

The reaction of several sheep, resistant to H. 
contortus, was examined in the same way and was 
found to be similar to that of the infested sheep. 

It was aleo reported previously* that the intake of 
H. contortus larve produced ‘self-cure’ both of an 
infestation with the same species or with T. oojubri- 
formis which infesta the duodenum. Further work 
showed that the intake of H. contortus larve will 
also cause ‘self. ' of infestetions with other 
&bonfasal parasites such as Ostertagia otroumoincia 
and T. are, and that the intake of larve of these 
two species will cause 'adif-cure' of infestations with 
H. oontortus or with T. cotubriformis. 
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The direct gea of the abomasum of h - 
sensitive sheep the injection of exsheathed 
larve provides further support for the hypothesis 
that there is a change in environmental conditions 
at the time of the ‘self-cure’ reaction. The effect 
of the intake of larvs of one species of nematode 
upon existing infestations with other species appa 
to depend upon their respective location in the ali- 
mentary tract, and again suggests a local rather than 


in the abomasum could pass readily to the small 

intestine, whereas similar material from the small 

intestine could not pass readily to the abomasum. 
D. F. Suswasr 

Commonwealth Soientiflo and 
Division of Animal Health and Production, 
MoMaster Animal Heelth Leboratory, 
Parramatta Road, 
Glebo, New South Wales. 
July 20. 


1 Btewart, D. F., Aus. J. Agris. Rss., 1, 301 (1950). 
"Stewart, D. F., Aus. J. Agrio. Rss., 1, 427 (1080) 
* Btewark, D. F., Aux. J. Agro. Res., 4, 100 (1058). 


Polygenic Inheritance in Neurospora 


ASOOSPORES of Neurospora crassa two to three 
times the normal size occur m many strains, though 
the frequency is low, seat ie. ain Uus DE 
thousand res. A particular cross "made in thi 
laboratory an abnormally high frequency 
of giant ascospores (about 3-4 per cent), and since a 
number of these germinated and gave good cultures, 
a study of the phenomenon has been mitiated. 

Crosses between the cultures derived from these 
giant spores gave 11-4 per cent giant ascospores, and 
selection was started from one of these. In each 
generation giant spores were selected and cultures 
derived from them were set up as crosses. The 
successful croasea provided the next generation of 
ascospores. The response to selection is illustrated 
in Fig. 1, the frequency of giant ascospores in each 
generation being based on a sample of more than 
five hundred ascospores. 
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It should be pointed out that the classification into 
‘normal’ and ‘giant’ spores is arbitrary. Both types 
vary, and during the course of the experiment the 
average siro of both classes has increased. However, 
the great majority of asci gave either four ‘giant’ 
or eight ‘normal’ ascospores, and this results in a 
definitely bimodal size distribution. Selection has 
also ol the number of spores maturmg in the 
asci. At the beginning of the experiment most esci 
contained eight mature, ‘normal’ spores ; in the few 
asci which gave four ‘giant’ spores, only one re 
matured, the rest of each ascus aborting. In 
generations, asci with two, three and four mature 

iant’ ascospores occurred, By the cigMth generation 

frequency of asci contaming four mature ‘giant’ 
spores approached one per i , ànd asci 
containing eight mature ‘normal’ were rare. 
No asci have been seen with more than four ‘giant’ 
spores. A few asci have been seen with spores of 
both types. . 
made with a wild-type strain. The resulting asoci 
were all normal. Thus the eight-spored character is 
‘dominant’ to the four-spored, and the size of 
ascospore and type of ascus apparently depend on 
nuclear and not cytoplasmic factors. ` 

A further oroas was geb up between a fifth-generation 
culture and a wild type. Again all tho resulting aso1 
contamed eight spores, although the ascospores were 
rather pl than the usual wild type. Cultures 
were deri from a number of these ascospores and 
crosees set up between them. In this way, twenty-six 
fertile P1 crossea were obtained and samples of asco- 
spores from each of them classified. The results 
were : 


t i 
spores (5) < 1 1-19 220 3-39 ud T^ MPs el 


No. of oroeses 18 3 8 2 
The wide range of frequencies of gi spores from 
these croases Indicates that a consi le number of 


genes affecting the frequency of giant spores differ- 
entiate the selected and wild-type strains. The steady 
response to selection also indicates a polygenio 
character 


Additional evidence is provided by a cross between 
two strains from the third generatipn of selection. 
A normal eight-spored ascus from ‘this cross was 
dissected in the usual manner into the four different 
spore pairs. The resulting four cultures were desig- 
nated 1, 2, 8 and 4 and the four possible crosses were 
set up between them. The results were : 


Gtant spores (%) 
H 1 
i51 
21-1 


It seems clear that segregation of polygenes affecting 
the of giant occurred during the 
formation of the disseoted res. 

One further phenomenon, meftion : out of 
110 giant spores which have so far been cultured, four 
have been self-fertile and presumably heterozygous 
for the mating- alleles. Other markers are being 
fntroduoed in o to discover if haberozygosity of 
other looi occurs in these strains, s 

The analogy between these strains and N. teira- 
sperma is obvious. Dodge! showed that in crosses 
between N. sttophila and N. teirasperma the resulting 
asciewere all eigh and that continued back- 
to N. tstrasperma restored ihe four-spored 
J . It will be of considerable interest to 
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see if the present low incidence of homothallic giant 


JEU uomen nS E Scania aac ae 
any 


event, it seeme possible that further investiga- 
tion of these strains may afford some evidence con- 
cerning the usually accepted origin of N. tetrasperma 
from an eight-spored form’. 

These strains may prove of experimental value in 
that they permit the study of a polygenio character 
in an organism in which ordered tetrads may be 
isolated. Se ee EE 
of a selection experiment may be p since the 
ascospores remain viable for several years. 


J. A. PATEMAN 
De *of Genetica, i 
University of Sheffield. 


1 Dodge, B. O., J. Agrie Resseroh, 84, 1 (1028). 
R B. O. . J. B., and Rolniek, A., Pres. Amer. Phil, 
Tea he beO : 


Widespread Distribution of, Mutant 
Alleles (t-Alleles) in Populations of Wild 
House Mice 


FOLLOWING the proof that mutent changes at one 
locus (t) occur rather in laboratory stocks of 
mice kept in the balanced lethal condition! Thi, we 
turned our attention to the problem whether such 
mutations are to be found also in wild populations. 
In the laboratory we had detected such mutations 
only in stocks which already contained a t-allele at 
this locus; stocks containing T (brachyury = short 
tail) had been under continuous observation in the 
laboratory since 1932, but no occurrence of mutation 
to a tallele (revealed by the tailless condition Tt) 
had been detected. Seven different talleles were 
by testing the rare normal- 
tailed exceptions which were found after i i 
the belanced-lethal tailless stock 7'/#. All such 
re ee ee 
this . This suggested that P had arisen either 
by recombination or at the complex 
locus ¢ (Dunn, 1954) or that i! had induced mutation 
to a new allele. The fact that the new mutants were 
different from # and from each other and that no 
was taken ag evidence against the 
recombination hypothesis. The locus thus appéared 
to be unstable in balanced lethal laboratory stocks. 
Se ee ee eee 

of this in wild populations remote from 
the few laboratories at ich’ t-alleles were main- 
tained. 

The first tests of phis point? showed decisively that 


t-allelee are normal 6omponents of some wild popula-* 


tions in the United, States. Samples of mice caught 


them in the labora- 


be T'//* and gave rise to new tailless, 
Tie, Thee, Ti and Tj. The first three of these 
alleles were different from each other and from pre- 
viously known t-alleles ; the fourth was indistinguish- 
able from a previously known allele #. Thus these 
first wild populations to be tested revealed a variety 
of alleles, as had the laboratory stocks. 

Such tests have now been extended to incinde 
samples, usually small ones, from seventeen American 
populations. In addition, one Japanese population 


` e 
A oe 
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.is taken as 


hag been tested at the National i 


can be proved only by crossing balanced lethal lines, 
a different population, and such 
have been only partially completed. Of the 
newer alleles m* (N.Y. 2) is lethal and different from 


ume UEM 
gho 


or (Texas 1) is viable, hence different from #3, i* 
and all previously known Ilethals, although its 
difference from other viables (P, 7, t, #4, 1™ and prt) 
cannot be directly tested. i* (Virginia 1) is viable, 
hence different from any of the lethala. Occurrences 
D" —^3 have not yet been tested. These are as 
follows: #” (Radford, Virginia) viable; {1° (Misima- 
gen, Japan) ; #1 (Storrs, Connecticut); m (Oakland, 
California); # (El Paso, Texas); W! (Norwich, 
Vermont). It is already clear that not all alleles 
found in the wild are the same, and that many 
wild populations are polymorphic for this locus. 

No aingle population has bean proved not to carry 
a L-allele, since all the negative samples are quite 
small. 

In the populations shown to contain a i-ellele, the 
frequency of heterozygotes is very high. Of forty- 
seven animals tested from such populations, twenty- 
Paven bave pover to PE shoe ap +i". This 
does not i Bn BEDRE EAn p of ninety-two 
mice from one such population (£3), tested after 
eight years of inbreeding in the laboratory, in which 
fifty-two mice were ; their retention 
in such high frequency shows evolutionary forces 
of some magnitude must oppose their extinction. 
One of these forces is the altered segregation ratio 
ø: | in males, in which the ™ gamete is regularly 
favoured? by ratios of 0-8-0-9. The other may be 
selection in favour of +/m, and this is being tested 
experimen: . A prelimimary i tt suggests 
that + /™ fey be tore Seale shan i: j 

Many problems remain to be studied with this 
material. The ubiquity of t-alleles in wild populations 
of thew pyolikonary Sener 

enta now 


in laboratory stocks); 
value of +/™ 


Palieie. (np. mah Gnstanne ham yet: been noted): (4) 

the presence of a i allele, or the 

absence of any such allele, bears’ any relation to 

the geographical or ecological ,aituatión of the 
tion. 

work wad carried out at Nevis Biological 

Station, Irvington-on-Hudson, New York, and since 

June 1, 1955, under contract AT(80-1-1804) U.S. 

Atomic Energy Commishion. Many persons were 

concerned with collecting mice m the wild and others 
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with testing in.the laboratory. The co-operation 
of the former be acknowledged in more extensive 
reports. The work depended very mush on the akill 
Fe nending wid. papalations an: the laboratory ‘ct 
Prof. W. O. Morgan, jun. (now at South Dakota 
Agricultural College), at the initiation of the experi- 
ment, of Mrs. Joan Suckling and Mary Anne Dann 
during its continuation, and most recently of Dr. 
Louis Levine, Andrew: D. Beasley, Frank Burnett 
and Robert E. Stephenson, of the Nevis Laboratory. 
` L. C. DoNN 


Zoology 
Columbia University, 
New York 27. : * 
! Dunn, L. O., and Glueoksoln- Wacleoh, 8 , Genelios, 38, 261 (19053). 
"uy cin Morgan, W. 0., Proc. U.S. Nat. Acord. Soi., 39, 391 


a 
* Dunn. L. O., Amer. Nat., 87, 327 (1955). 
* Dunn, L. O., and Suckling, J., Amer. Nai., 89, 231 (1055). 
* Behnekler, H., Proc, Soc. Exp. Dhol. and Med., 63, 161 (1046). 


An Instrument for measuring Soll-Moisture 
Deficit 


TH estimation of residual available soil moisture 
should be an essential of irrigation practice. 
- Penman’s method}, an meteorological observa- 
tions. gives excellent resulta ; but in ita present form 
it is somewhat cumbersome for use by commercial 
- growers. Various alternative methods are available ; 
for example, measured evaporation from an open 
water surface may be expressed as potential evapo- 
transpiration by means of a suitable conversion 
factor’. Garnier has measured evapo-transpiration 
directly using a standard grass Mir au There is, 
however, a need for a simple device whioh will 
integrate rainfall and evaporation measurements and 
give & reading as Boil-moisture deficit. 

We have devised & combined rain-gauge and evap- 
orimeter which ultimately may prove suitable for use 
by growers for day-to-day control of irrigation. It 
would also provide valuable data if installed in 
meteorological stations. The mstrument is intended to 
be placed in a growing crop, so that it collecta rain and 
irrigation water m a common receiver; an 
tion surface, consisting of an ceramic disk, 
draws its water by ity from this re- 
ceiver. u operation of the instrument 


tHe evaporating surface is therefore determined by 
comparison with a free water surface. This is ex- 
pressed in terms of area of soil completely covered 
by planta, using Penman’s conversion factor (0-8 
for south-east England, March—August). The instru- 
ment is then constructed so that the area of its 
collecting surface equals the aree of ita evaporatiwg 
surface thus expressed in terms of plant-covered soil. 
It is necessary to provide means of adjusting the 
effective area of evaporating surface to compensate 
for differences in rate of water-loes between wet soils 
and dry soils, and between soils completely covered 
by plants and those only partially covered. An over- 
flow is ided in the receiver at a level co ding 
to fiel capacity, "po diy any. mata hich falle when 
the instrument is indicating field pacity is cofected 
separately and gives & measure of the amount of 
drainage which has taken place through the soil. The 
JR Seep to the. er Parevne S 
arranged when the instrument is indicating 
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wilting pomt, the water-level in the receiver is just 
below the level of the outlet, thus cutting off the 
Bi sa. preventing further ration. - 
the instrument is correo adjusted, the. 
amount of water in the receiver at any time corre- 
sponds to the amount of water remaining in the soil, 
so indicating directly the current soil-moisture deficit. 
Many workers aro ing out experiments to. 
determine the maximum permissible deficit a$ various 
growth stagea of the major crop plante. The results 
of such experimenta will this instrument to; 
be used for deciding when to irrigate, in addition to ; 


indicating how much water is required to restore the’ 
soil to fleld capacity. y y 
G. BTANHILL 
. J. WINTER 
National Vegetable Research Station, 
Wellesbourne, 
Warwiok. 
Aug. 17. , 


‘Penman, H. L., Pros. Roy. Sos., A, 193, 120 (1048). 
"Garnier, B. J., Neiure, 170, 286 (1051). 
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Index of Translations of Foreign Scientific 
Material ' 


Tem editorial article in Nature of November 19 
raises once more the problem of how to ensure that 
foreign scientific material is i translated 
and made available. The index of unpublished 
scientific translations maintained by  Aslib, and 
covering the principal countries of the Common- 
wealth, is, I believe, one step in the right direction. 
May I appeal to readers of Nature to help make the 
index more effective by arranging, whenever possible, 
for details of partial or complete tranalation, made{ 
pe ete, We nde by, eter rosse 
notified systematically to Aslib ? details required 
are: author, name of periodical, volume, issue num- - 
ber, incluatve ination, date and translated title, ' 
as well as the form of translation (for example, type- , 
script, microfilm, eto.), whether it is complete, partial ` 
or a summary, whether it oan be t or borrowed, : 
and the name and address of the holding organization. 

Many inqujrers now systematicglly check with 
Aslib before starting & translation. “Their intention 
to undertake the translation, if one is not known to 
exist, is recorded at once, so that it is sometimes 
possible to suggest a joint task with expenses shared 
to a subsequent inquirer. Last year (the third year 
of operation) the cost of 137 translations, i 
perhaps some £8,000 and possibly unwelcome delays 

figure will 
doubtless be increased considerkbly as mare firms 
and institutions collaborate. . - ? 

The language barrier, however, is only one of many 
problems in the dissemination of. knowledge. Par- 
adoxically, Great Britain substantial sums 
(something like £800 million a year) ón zeeoeroh to ' 
produce new knowledge, but only trifling amounts 
on research into ways of putting it where it can be 
of the widest practical use. Perhaps the time is 


*ripe for the principal organizatiems representing 


soientiste and information workers to consider jointly , 
how the country’s needs in thig respect can best be 
met. : . em 
Lasu Winson 
e Aslib, ue 
4 Palape Gate, 5 . jar o 
London, W.8. 
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